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Preface

Preface

This manual provides all the information on the FRENIC-MEGA series of inverters including its operating
procedure, operation modes, and selection of peripheral equipment. Carefully read this manual for proper use.
Incorrect handling of the inverter may prevent the inverter and/or related equipment from operating correctly,
shorten their lives, or cause problems.

The table below lists the other materials related to the use of the FRENIC-MEGA. Read them in conjunction with
this manual as necessary.

Table 1

Name Material No. Description

Product scope, features, specifications, external drawings,

Catalog 24A1-E-0084 and options of the product

Acceptance inspection, mounting & wiring of the inverter,
Instruction Manual S147-1582-E operation using the keypad, running the motor for a test,
troubleshooting, and maintenance and inspection

Overview of functions implemented by using FRENIC-MEGA
RS-485 Communication MEH448, RS-485 communications facility, its communications

User's Manual 24A7-E-0099 specifications, Modbus RTU/Fuji general-purpose inverter
protocol and functions, and related data formats

The materials are subject to change without notice. Be sure to obtain the latest editions for use.

Guideline for Suppressing Harmonics in Home Electric and General-purpose Appliances I

Our three-phase, 200 V class series inverters of 3.7 kW or less (FRENIC-MEGA series) were the products of
which were restricted by the "Guideline for Suppressing Harmonics in Home Electric and General-purpose
Appliances" (established in September 1994 and revised in October 1999) issued by the Ministry of Economy,
Trade and Industry. The above restriction, however, was lifted when the Guideline was revised in January 2004.
Since then, the inverter makers have individually imposed voluntary restrictions on the harmonics of their products.
We, as before, recommend that you connect a reactor (for suppressing harmonics) to your inverter. As a reactor,
select a "DC REACTOR" introduced in this manual. For use of the other reactor, please inquire of us about
detailed specifications.

Japanese Guideline for Suppressing Harmonics by Customers Receiving High Voltage or Special
High Voltage

Refer to this manual, Appendix B for details on this guideline.



Safety precautions

H Safety precautions

Read this manual and the FRENIC-MEGA Instruction Manual (that comes with the product) thoroughly before
proceeding with installation, connections (wiring), operation, or maintenance and inspection. Ensure you have
sound knowledge of the product and familiarize yourself with all safety information and precautions before
proceeding to operate the inverter.

Safety precautions are classified into the following two categories in this manual.

&WARN I NG Failure to heed the information indicated by this symbol may lead to dangerous
conditions, possibly resulting in death or serious bodily injuries.

Failure to heed the information indicated by this symbol may lead to dangerous

ACAUTION conditions, possibly resulting in minor or light bodily injuries and/or substantial
property damage.

Failure to heed the information contained under the CAUTION title can also result in serious consequences.
These safety precautions are of utmost importance and must be observed at all times.

/A\General Precautions

Figures used in this manual may be drawn with covers and safety guards removed in order to describe hidden
details. When using the product, make sure that these covers and safety guards are installed as specified and
then run the product as directed in this manual.

Purpose

ACAUTION

This product is not designed for use in appliances and machinery on which lives depend. Consult your Fuji
Electric representative before considering the FRENIC-MEGA series of inverters for equipment and machinery
related to nuclear power control, aerospace uses, medical uses or transportation. When the product is to be
used with any machinery or equipment on which lives depend or with machinery or equipment which could
cause serious loss or damage should this product malfunction or fail, ensure that appropriate safety devices
and/or equipment are installed.

AWARNING

+ The FRENIC-MEGA is designed to drive three-phase induction motors only. It cannot be used to drive
single-phase motors and/or for any other purposes.

Otherwise, a fire could occur.

* The FRENIC-MEGA cannot be used for a purpose where human accidents may be directly concerned (e.g.,
a life support system) without necessary modification.

» Although this product is manufactured under strict quality control, be sure to provide safety measures when
using it in facilities where its failure may cause a serious accident or loss.

Otherwise, an accident could occur.

Installation

AWARNING

 Install the inverter on an uninflammable object.

* Do not install the inverter near an inflammable object.
Otherwise, a fire could occur.
» The enclosure of an inverter of 30 kW or more conforms to IPO0 and may touch the terminal block of the

main circuit (where electricity exists). It is also true when the optional DC reactor is used. In such cases take
a measure to prevent a person from easily touching the inverter.

Otherwise, an electric shock or injury could occur.




Safety precautions

ACAUTION

» Do not carry the inverter by holding the front cover.
Otherwise, an injury could occur due to a falling inverter.

« Prevent any foreign material (e.g., lint, wastepaper, chippage, dust, metal) from entering into the inside of
the inverter and/or adhering to the cooling fin.

» Use the specified screws when changing the installation legs.
Otherwise, a fire or accident could occur.

» Do not install and/or run an inverter with damaged exterior or internal parts.
Otherwise, a fire, accident, or injury could occur.

Cabling

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.

* Insert an MCCB or RCD/ELCB (with overcurrent protection) recommended for each inverter for its input
circuits. Use a recommended MCCB or RCD/ELCB and do not use a device which exceeds the
recommended capacity.

» Be sure to use wires of the specified sizes.
« Tighten the terminals with the specified torque.

*  When using multiple combinations of inverters and motors, do not use multi-core cables to accommodate
multiple combinations of cables.

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

» Use an optional DCR when the capacity of the power supply transformer exceeds 500 kVA and is 10 times
or more the inverter rated capacity.

Otherwise, a fire could occur.
* Implement the Class C or Class D grounding work depending on the input voltage system of the inverter.
» Be sure to ground the grounding wire of the inverter [8G].
Otherwise, an electric shock or fire could occur.
« Cabling must be done by a qualified expert after installing the inverter with its power disconnected.
Otherwise, an electric shock or injury could occur.
+ Make sure that the number of phases and rated voltage match those of the connected power supply.
+ Do not connect the power supply line to the inverter output terminals ([U], [V], and [W]).
* When connecting a braking resistor, be sure to connect it to the P(+)-DB terminal.
Otherwise, a fire or accident could occur.

» Generally, reinforced insulation is not applied to the insulation sheath of control signal lines. Therefore, if a
control signal line should touch the main circuit where electricity exists, its insulation sheath may get broken.
This may result in applying the high voltage of the main circuit to the control signal line. Make sure that no
control signal line touches the main circuit where electricity exists.

Otherwise, an accident or electrical shock could occur.

AWARNINGA

» Before changing the switches or touching the control circuit terminal symbol plate, turn OFF the power and
wait at least five minutes for inverters with a capacity of 22 kW or below, or at least ten minutes for inverters
with a capacity of 30 kW or above. Make sure that the LED monitor and charging lamp are turned OFF.
Further, make sure, using a multimeter or a similar instrument, that the DC link bus voltage between the
terminals P(+) and N(-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.




Safety precautions

ACAUTION

Electric noises occur from the inverter, motor, and wire, causing peripheral sensors and/or devices to
malfunction. Take a measure against the noises to prevent such malfunctioning.

Otherwise, an accident could occur.

Leakage current from the EMC filter built-in type inverter is relatively large. Make sure that it is correctly
grounded.

Otherwise, an electric shock could occur.

Operation

AWARNING

Be sure to mount the front cover before turning the power ON. Do not remove the front cover when the
inverter power is ON.

Do not operate switches with wet hands.
Otherwise, an electric shock could occur.

If the "auto-reset" function has been specified, the inverter may automatically restart and run the motor
stopped due to a trip fault, depending on the cause of the tripping. Design the machinery so that human
body and peripheral equipment safety is ensured even when the auto-resetting succeeds.

The motor may run with different acceleration/deceleration time and/or frequency due to stall prevention
function (current limiting), anti-regenerative control, and overload stop. Design the machinery so that safety
is ensured in such cases.

Otherwise, an accident could occur.

The key on the keypad works only when "Enable keypad" is selected with the function code F02.
Provide an emergency stop switch separately. When the run command source is switched from the keypad
with "Link operation selection" (LE), the key will not work. To enable emergency stop with the o9 key
on the keypad while the external signal terminal is selected as the run command source, select "STOP key
priority" with the function code H96.

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

Otherwise, an accident could occur.

If you enable the "Restart mode after momentary power failure" (Function code F14 = 3, 4, or 5), the
inverter automatically restarts the motor running when the power is recovered. Design the machinery or
equipment so that human safety is ensured after restarting.

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.

Otherwise, an accident or injury could occur.

Even though the inverter has interrupted power to the motor, if the voltage is applied to the main circuit
input terminals L1/R, L2/S and L3/T, voltage may be output to inverter output terminals U, V, and W.

When the servo-lock command is ON, the inverter keeps on outputting voltage on output terminals [U], [V]
and [W] even if a run command is OFF and the motor seems to stop.

Even if the motor stops due to DC braking or pre-excitation, voltage is output to inverter's output terminals
[U], [V], and [W].

Otherwise, an electric shock could occur.

The inverter can easily accept high-speed operation settings. When changing the speed setting, carefully
check the specifications of motors or equipment beforehand.

Otherwise, an injury could occur.

If the software version is No.3600, never use the terminal function "BATRY" (Enable battery operation). This
function will not work. When the battery power is used in an Up/Down operation, the drive target may fall
due to insufficient lack in the worst case.

Otherwise, an accident could occur.




Safety precautions

ACAUTION

The cooling fin and braking resistor become very hot. Never touch them.

Otherwise, a burn could occur.

The DC braking function of the inverter does not provide any holding mechanism.
Otherwise, an injury could occur.

Run commands (e.g., "Run forward" FWD), stop commands (e.g., "Coast to a stop" BX), and frequency
change commands can be assigned to digital input terminals. Depending upon the assignment states of
those terminals, modifying the function code setting may cause a sudden motor start or an abrupt change in
speed. Change the function code setting after making sure that safety is ensured.

In digital input, the run and frequency command sources can be switched using "SS1, 2, 4, 8", "Hz2/Hz1",
"Hz/PID", "IVS", and "LE". When switching these signals, the motor may run suddenly or change speed
rapidly.

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.

Otherwise, an accident or injury could occur.

Maintenance and parts replacement

AWARNINGA

Turn OFF the power and wait at least five minutes for inverters with a capacity of 22 kW or below, or at least
ten minutes for inverters with a capacity of 30 kW or above. Make sure that the LED monitor and charging
lamp are turned OFF. Further, make sure, using a multimeter or a similar instrument, that the DC link bus
voltage between the terminals P (+) and N (-) has dropped to the safe level (+25 VDC or below).

Otherwise, an electric shock could occur.

Maintenance and parts replacement should be done by a specified person.
Take off any metal objects (e.g., watch, ring) before work.

Use insulated tools.

Never alter anything.

Otherwise, an electric shock or injury could occur.

Disposal

ACAUTION

Dispose of the FRENIC-MEGA as an industrial waste.

Otherwise, an injury could occur.
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How this manual is organized

This manual contains Chapters 1 through 13 and Appendices.

Chapter 1 BEFORE USE

This chapter describes the features, control system, and exterior, and precautions of the FRENIC-MEGA series
and the recommended configuration for the inverter and peripheral equipment.

Chapter 2 INSTALLATION AND WIRING

This chapter describes the installation method, notes on cabling, basic connection diagram, terminal
specifications, screw specifications, and recommended wire sizes.

Chapter 3 KEYPAD FUNCTIONS (OPERATING WITH THE KEYPAD)

This chapter describes the names and functions of the keypad and inverter operation using the keypad. The
inverter features three operation modes (Running, Programming and Alarm modes) which enable you to run and
stop the motor, monitor running status, set function code data, display running information required for
maintenance, and display alarm data.

Chapter 4 OPERATION

This chapter describes how to prepare for a test run as well as tuning and basic setting for each control method.

Chapter 5 FUNCTION CODES

This chapter contains overview tables of function codes available for the FRENIC-MEGA series of inverters,
function code index by purpose, and details of function codes.

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
(L -/-7[) is displayed or not, and then proceed to the troubleshooting items.

Chapter 7 MAINTENANCE AND INSPECTION

This chapter describes routine inspection and regular inspection items, regular replacement parts, main circuit
electricity flow measurement, insulation test, and product warranty.

Chapter 8 BLOCK DIAGRAMS FOR CONTROL LOGIC

This chapter provides the main block diagrams for the control logic of the FRENIC-MEGA series of inverters.

Chapter 9 RUNNING THROUGH RS-485 COMMUNICATION

This chapter describes an overview of inverter operation through the RS-485 communications facility. Refer to the
RS-485 Communication User's Manual (MET271) for details.

Chapter 10 SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES

This chapter provides you with information about the inverter output torque characteristics, selection procedure,
and equations for calculating capacities to help you select optimal motor and inverter models. It also helps you
select braking resistors, HD/MD/LD drive mode, and motor drive control.

vi



How this manual is organized

Chapter 11 SELECTING PERIPHERAL EQUIPMENT

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

Chapter 12 SPECIFICATIONS

This chapter describes specifications of the output ratings and external dimensions.

Chapter 13 COMPLIANCE WITH STANDARDS

This chapter describes how to conform to the international specifications such as UL, cUL, and European EMC
standards.

Appendices

Vii



Icons

Icons
The following icons are used throughout this manual.

(@ Note This icon indicates information which, if not heeded, can result in the inverter not operating to full
efficiency, as well as information concerning incorrect operations and settings which can result in
accidents.

Tip  This icon indicates information that can prove handy when performing certain settings or operations.

M This icon indicates a reference to more detailed information.

viii
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Chapter 1

BEFORE USE

This chapter describes the check items before the use of the inverter.
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1.1 Features

1.1 Features

B Best vector control for the general-purpose inverter in the class

@ Ideal for highly accurate control such as positioning

BEFORE USE

Vector control with speed sensor

Effective for applications requiring highly precise and accurate positioning control such as offset printing

-—
o
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2
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Speed control range: 1:1500
Speed response: 100 Hz
Speed control accuracy: +0.01%
Current response: 500 Hz
Torque accuracy: +10%

*

The option card is required.

*

The above specifications may vary depending on
the environment or conditions for use.

@® Maximizing the performance of a general-purpose motor

Vector control without speed sensor

Useful for applications that require a high instant torque and prompt current response, such as pressing

machinery.
Speed control range: 1:200
Speed response: 20 Hz
Speed control accuracy: +0.5%
Current response: 500 Hz
Torque accuracy: +10%

1-1



1.1 Features

@ Fuiji's original dynamic torque vector control has further upgraded

Besides the dynamic torque vector control, the inverter is equipped with the motor parameter tuning for

compensating even a voltage error of the main circuit devices and the magnetic flux observer of a new

system. This realizes a high starting torque of 200% even at a low-speed rotation of 0.3 Hz.

(%) anblo].

250
200
100

-100
-200
-250

_________________________________________________________

Example torque characteristics [5.5kW]

® Improved reaction to the fluctuation of impact load

Motor speed
(r/min)

When a remarkable load fluctuation occurs, the inverter provides the torque response in the class-top level.

It controls the flux to minimize the fluctuation in the motor speed while suppressing the vibration. This

function is best suited for equipment that requires stable speed such as a cutting machine.

Example:

— FRENIC-MEGA
Our previous model
150 ms
P ,/ - \\
Motor A v N Lo
\ /
speed b . A MEGA controls the speed and S
torque better than the previous
models in the settled state.
i N i i 1
| | 1 |
Load 1 g ] \ !
torque [T Ero-r--- L-\C \—\—- =
[l 1\




1.1 Features

@ Improved durability in overload operation

Enhancement for extending the current overload durability time of the FRENIC-MEGA longer than that of
the Fuji conventional inverters allows the FRENIC-MEGA to run the motor with shorter
acceleration/deceleration time. This improves the operation efficiency of machinery such as cutting
machines or carrier machines.

Current overload durability: 200% for 3 seconds and 150% for 1 minute. (HD mode)

The standard model is available in the following three drive modes concerning the operation load.

. Rated current overload . —
Drive mode i~ Major application
capability
HD (High duty) mode: 200% for 3 sec, 150% for 1 min Heavy duty load applications
MD (Medium duty) mode: 150% for 1 min Medium duty load applications
LD (Low duty) mode: 120% for 1 min Low duty load applications

(The MD mode is available only in the 400 V class series of inverters with a capacity of 90 to 400 kW.)

® Quicker response to the run commands

The terminal response to the run commands has had an established reputation.The FRENIC-MEGA has

further shortened this response time, achieving the industry-top response time.

This function is effective in shortening the tact time per cycle and effective for use in the process including

frequent repetitions.

Example:

4 Terminal response time
— - Approx. ms example per command

Output current |

FRENIC-MEGA - Approx. 4 ms

Conventional inverters : Approx. 6 ms

Response start
a5 Response time shortened by

approx. 2 ms

ON

OFF—

BEFORE USE
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1.1 Features

B Accommodating various applications

® Convenient functions for operations at the specified speed

Pulse train input speed command supported as standard

The FRENIC-MEGA can issue a speed command with the pulse train input (single-phase pulse train with
sign). (Maximum pulse input: 100 kHz)

MEGA

PLC

Pulse

Ratio operation

The ratio operation is convenient for synchronous control of two or more carrier machines in a multiline
conveyor system. It is possible to specify the ratio of the main speed to other follower motors as a
frequency command, so the conveying speed of carrier machines that handle variable loads or loading
situations can be synchronously adjusted easily.

Ratio setting Ratio setting Ratio setting
95% 90% 82%
Frequency Frequency Frequency
command command

output

Frequency

command input
Main speed u
(line speed)

Input range: 0 to +10V, -10 to +10 V, 4 to 20 mA

Analog input (Ratio setting)
100%

Frequency command output = Frequency command input x

@® Customized logic interface function on the inverter

By setting parameters, logic inputs and outputs can be easily created, enabling easier peripheral circuits.

Example

. pES===292= o On-delay timer,
Terminal [X1] o~ I

L~ :
Terminal [X2] | ! —o Output terminal [Y1]
tocsoassad [ / i
o—l ! 0.2 :
[FDT]  ——==========-- -
Logic circuits: AND, OR, XOR, flipflop,

leading or trailing edge detection, counter, etc.
General-purpose timer:  On-delay, off-delay, pulse train, etc.
Time setting: 0.0 to 600 sec.

Output signal: Input/output of inverter control,
Input of customized logic

Can be combined up to 10 steps

1-4



1.1 Features

@ Suppresses machine vibration with a notch filter

By setting resonant frequency and attenuation, it is possible to suppress machine vibration.

Resonance ]
frequency zone Notch filter

—,

Setthe notch [ Noteh filter
filter frequency attenuation
and attenuation [amount | |

amount.
Notch filter

Resonance disappears. frequency

@® Optimum function for preventing an object from slipping down

The reliability of the brake signal was increased for uses such as vertical carrier machines. Conventionally,
the current value and the frequency have been monitored when the brake signal is output. By adding a
torque value to these two values, the brake timing can be adjusted more easily.

S

VAAAA'

@ Optimal for winding control: Dancer control function

The PID value, calculated by comparing the feedback value with the target command value, is added to or
subtracted from the reference speed. Since the PID processor gain (in proportional band) can be set low,

the inverter can be applied to automatic control systems requiring quick response such as speed control.

— —

Winding
machine
°

A

Fixed roll Fixed roll

Upper limit

Rotation speed control

Dancer roll
@Position informatign

k\/ ex.0V to 10V

Potentiometer, etc.

Lower limit Line speed is adjusted
""""""""""""""""""""""" according to the position
of the dancer roll.

BEFORE USE
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1.1 Features

@ Thorough protection of the braking circuit

The inverter monitors the braking transistor operation status to protect the braking resistor. Upon detection
of a braking transistor abnormality, the inverter outputs an exclusive signal. Provide such a circuit that
shuts the input power off upon receipt of the exclusive signal, outside the inverter for protecting the braking

circuit.

@® More functions are available to meet various requirements

(1) Analog input: Two terminals for voltage input with polarity and one terminal for current input

(2) Slow flowrate level stop function (Pressurized operation is possible before stop of slow flowrate
operation.)

(3) Non-linear V/f pattern at 3 points

(4) Mock alarm output function

(5) Selection of up to the 4th motor

(6) S-curve accel./decel. range setting

(7) Detection of a PID feedback wire break

(8) Counter-power failure operation supported by the battery power supply

-

Wide model variation
Synchronous operation (PG interface card)

Optimal control for multiple-conveyor operation that requires positioning start-up, etc. In accordance
with the purpose, simultaneous start synchronicity (with Z-phase synchronicity), standby synchronous

operation, etc. can be selected.

Conveyor at reference side Conveyor at follower side

Motor at h Motor at
reference side follower side follower side
Encoder at
reference side
MEGA
MEGA +
OPC-G1-PG
Power uv.w
supply
RST

Ay

Servo-lock function (PG interface card)

This is effective for adjusting stopping timing and braking torque in the positioning of motors for carrier
machines, etc. This function is useful when torque is applied from outside during the stopping time, or
for applications that need a holding torque. This shortens the tact time per cycle through minimizing
\the deceleration time.




1.1 Features

B Model variation that optimally satisfies customer needs

@® Rich model variation
1. Basic type

Suitable for the equipment that uses a peripheral device to noise or harmonics.

BEFORE USE

2. EMC filter built-in type

This type has a built-in EMC filter and is compliant with European EMC Directives.
Category C3 (2nd Env) IEC/EN61800-3:2004 compliant
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* Use of EMC filter will increase the leakage current.

3. DC reactor built-in type
This type has a built-in DC reactor to suppress harmonics.

This is advantageous in terms of installation space when power factor is to be corrected or harmonic

components are to be suppressed.

@ Inverters supporting synchronous motors
1. Highly-efficient operation for energy saving

Driving a synchronous motor(s) with the FRENIC-MEGA equipped with our distinctive energy saving

control provides higher energy saving effect than conventional inverter operations of induction motors.

2. Compact, light-weight body for space saving

Using advanced, optimum magnetic field analysis technology, thermal analysis technology, and applied
analysis technology has attained more compact, light-weight body.

3. General-purpose inverter (supporting synchronous motors) providing high-performance, multi-function
operations

(1) Vector control without speed sensor, vector control with speed sensor

(2) Offline tuning

(3) Acceleration characteristics (vector control without speed sensor):
Before startup, the FRENIC-MEGA detects the position of
a magnetic pole for smooth, rapid acceleration.

(4) Impact load characteristics (vector control without speed sensor):
The FRENIC-MEGA maintains stable motor speed even
under 120% of impact load.

(5) Restart after momentary power failure: After a momentary power failure occurs, the
FRENIC-MEGA automatically searches for the idling motor

speed and starts the motor smoothly without stopping it.

4. Environmental considerations

The FRENIC-MEGA approximately doubles the bearing life of the motor driven (compared with our
conventional induction motors). The designed lives of the various consumable parts inside the
FRENIC-MEGA have been extended to 10 years, The FRENIC-MEGA is compliant with RoHS Directives

and realizes very low noise operation.



1.1 Features

5. List of inverter types

HD mode: Heavy duty specifications 200%-3 s, 150%-1 min
LD mode: Light duty specifications 120%-1 min

| |
| Three-phase 200 V class series \ | Three-phase 400 V class series |

5.5 FRN5.5GX1S-2J FRN5.5GX1S-4J

7.5 FRN7.5GX1S-2J FRN5.5GX1S-2J FRN7.5GX1S-4J FRN5.5GX1S-4J
11 FRN11GX1S-2J FRN7.5GX1S-2J FRN11GX1S-4J FRN7.5GX1S-4J
15 FRN15GX1S-2J FRN11GX1S-2J FRN15GX1S-4J FRN11GX1S-4J
18.5 FRN18.5GX1S-2J FRN15GX1S-2J FRN18.5GX1S-4J FRN15GX1S-4J
22 FRN22GX1S-2J FRN18.5GX1S-2J FRN22GX1S-4J FRN18.5GX1S-4J
30 FRN30GX1S-2J FRN22GX1S-2J FRN30GX1S-4J FRN22GX1S-4J
37 FRN37GX1S-2J FRN30GX1S-2J FRN37GX1S-4J FRN30GX1S-4J
45 FRN45GX1S-2J FRN37GX1S-2J FRN45GX1S-4J FRN37GX1S-4J
55 FRN55GX1S-2J FRN45GX1S-2J FRN55GX1S-4J FRN45GX1S-4J
75 FRN75GX1S-2J FRN55GX1S-2J FRN75GX1S-4J FRN55GX1S-4J
90 FRN90GX1S-2J FRN75GX1S-2J FRN90GX1S-4J FRN75GX1S-4J
110 FRN110GX1S-4J FRN90GX1S-4J
132 FRN132GX1S-4J FRN110GX1S-4J
160 FRN160GX1S-4J FRN132GX1S-4J
200 FRN200GX1S-4J FRN160GX1S-4J
220 FRN220GX1S-4J FRN200GX1S-4J
250 FRN280GX1S-4J FRN220GX1S-4J
280 FRN280GX1S-4J FRN220GX1S-4J
300 FRN315GX1S-4J

315 FRN315GX1S-4J

* If you place an order for the FRN55GX1S-2J or FRN55GX1S-4J specified for HD mode, the inverter is delivered
with no built-in DC reactor (DCR); if specified for LD mode, it is delivered with a built-in DCR as standard.
* EMC filter built-in type and DC reactor built-in type are also available. Consult your Fuji Electric representative.

For details, see Fuji Synchronous Motors & Inverter Synchronous Drive Systems Catalog (MH618) and/or
Permanent Magnet Type Synchronous Motor Drive FRENIC-MEGA Instruction Manual (INR-SI47-1502).

@ Position control response type (Built-to-order)

- Optimal for use in multi-story warehouses or for simplified PTP control.

- ltis capable of positioning by full-closed control (feeding back outputs from the laser distance sensor

and encoder).

- Suppresses low-frequency vibration during deceleration stop by damping control (shortens the tact

time).

- Other available functions include return to the home position, OT processing, location presetting, etc.

Inverter

Damping control
PLC or user
controller board

Position
command

Without damping control
Moving ! \/ With damping control
object; h

Vibration of object

-1.00 050 0.00 050 1.00 150 200 250 3.00 3.50
B8] (S)

* Contact our sales support for the details.

@ Braking circuit built-in type (Built-to-order)
Because a braking circuit is installed for < 22 kW as a standard setting, this type can be applied to vertical

carrier machines, etc, with many applications with regenerative load. (Braking resistor is also built in for
<7.5kW.)

* A braking circuit built-in type is also available for the capacity of 200 V, 30 kW to 55 kW, or for 400 V,

30 kW to 160 kW, on a built-to-order basis.
1-8



1.1 Features

@ Safety-compliant inverters (Built-to-order)

Fuji safety-compliant inverters comply with the machine safety standards EN 954-1 Cat3, and EN ISO
13849-1 PL:d Cat3 and IEC/EN 61800-5-2. This type enables easy compliance of your machines with the
safety standards.

By using a safety-compliant inverter, main circuit switches can be simplified. The circuit cuts output with
hardware, dispensing with software, and is redundantly designed with two systems.

BEFORE USE

1. By using a safety-compliant inverter, main circuit switches can be simplified.

When a safety signal is input (safety terminal: open), the inverter immediately shuts off the torque (cuts
output). The number of contacters to be used can be reduced.
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(Safety relay unit)

® FRENIC-MEGA Series

Nominal applied
Power
supply [motor (kW) Inverter type
(Contact 2b voltage | HD | LD
(normal close)) mode | mode
0.4 — FRN0.4G1S-2JSF1 HD mode
0.75 — FRNO0.75G1S-2JSF1 HD mode
Redundancy . 1.5 — FRN1.5G1S-2JSF1 HD mode
f°°“ﬁ9“.:j?"°"mfeq“"ed 22 | — | FRN2:2G1S-2JSF1__ | HD mode
or avoiding the . .
breakdown of safety 3.7 — FRN3.7G1S-2JSF1 HD mode
functions due to a Three- 5.5 7.5 FRN5.5G1S-2JSF1 HD/LD mode
Simel® @leita phase | 75 | 11 | FAN7.5G1S2JSF1_|HD/LD mode
olass 11 15 FRN11G1S-2JSF1 HD/LD mode

series 15 18.5 FRN15G1S-2JSF1 HD/LD mode
18.5 22 FRN18.5G1S-2JSF1 |HD/LD mode
22 30 FRN22G1S-2JSF1  |HD/LD mode
30 37 FRN30G1S-2JSF1  |HD/LD mode
37 45 FRN37G1S-2JSF1 HD/LD mode
45 55 FRN45G1S-2JSF1 HD/LD mode

55 — FRN55G1S-2JSF1 HD mode

— 75 LD mode

0.4 — FRN0.4G1S-4JSF1 HD mode

0.75 — FRNO0.75G1S-4JSF1 HD mode

1.5 — FRN1.5G1S-4JSF1 HD mode

2.2 — FRN2.2G1S-4JSF1 HD mode

(Contact 2b 3.7 — FRN3.7G1S-4JSF1 HD mode
(normal close)) 5.5 7.5 FRN5.5G1S-4JSF1  |HD/LD mode
7.5 11 FRN7.5G1S-4JSF1 HD/LD mode

phee” 11 | 15 | FAN11G1S-4JSF1__|HD/LD mode

400 V 15 | 185 | FRN15G1S-4JSF1__ |HD/LD mode
class 185 | 22 FRN18.5G1S-4JSF1 |HD/LD mode
sefles 22 | 30 | FRN22G1S-4JSF1 |HD/LD mode

<—

Entry of a safety signal 30 | 37 | FRN30G1S-4JSF1_ |HD/LD mode
e e 37 | 45 | FRN37G1S-4JSF1__|HD/LD mode
its output (torque) without 45 55 | FRN45G1S-4JSF1__ |HD/LD mode
it Rossibleta clminsts 55 | — | FRNS5G1S-4JSF1 | HD mode
— 75 LD mode
75 | — | FRN75G1S-4JSF1 | HD mode
— 90 LD mode

* For inverters with capacities other than the above, contact your

* Before maintenance requiring access to the electrical circuits, Fuji Electric representative.
be sure to turn off the circuit breaker. * The safety-compliant inverters are available on request. For the
delivery schedule, contact your Fuji Electric representative.

For details, see Safety-Compliant Inverters Catalog (MH668).

2. Comparison between safety-compliant models and standard models

Table 1.1-1
Standard models Safety-compliant models
EN 954-1 Cat3
Compliance with safety standards | Non-compliant EN ISO 13849-1 PL:d Cat3
IEC/EN 61800-5-2
Control circuit terminal block Round-head screw terminals | Spring terminals
X terminals Nine [X1] through [X9] Seven [X1] through [X7] (2 terminals reduced)
Safety terminal None Provided (EN1 and EN2 terminals)
FMA (analogue output) 2 analog outputs --FM1 and FM2
Output for meters
FMP (pulse output) -

1-9



1.1 Features

B Supports for simple maintenance

@ The built-in USB port allows use of an inverter support loader (FRENIC loader); Inverter support loader
for easy information control!

Improved working efficiency in the manufacturing site

- A variety of data about the inverter body can be saved in the keypad memory, allowing you to check the

information in any place.

Features

1. The keypad can be directly connected to the computer
through a commercial USB cable (mini B) without using a
converter. The computer can be connected on-line with the
inverter.

2. With the FRENIC loader, the inverter can support the

following functions (1) to (5).

(1) Editing, comparing, and copying the function code data
(2) Operation monitor, real-time trace

(3) Trouble history (indicating the latest four trouble records)
(4) Maintenance information

(5) Historical trace

- Data can be directly transferred from the keypad via the USB port to the computer (FRENIC loader) at
the manufacturing site.

- Periodical collection of life information can be carried out efficiently.

- The real-time tracing function permits the operator to check the inverter for abnormality.

Example of use at the manufacturing site

oooo

mooE

FRENIC loader
Allows operation of the inverter
connected on-line with the PC.

Remote keypad
Information can be written
in the keypad memory.

1-10



1.1 Features

@ Multi-function keypads are available (Optional) Models: TP-G1-J1°
TP-G1-C1*

Features

*: Applicable model
FRENIC-Eco, Multi,
MEGA

- LCD with a backlight that provides outstanding visibility

- Large, seven-segment LED with five-digit display

BEFORE USE

- Capable of adding and deleting quick setup items

- Remote/local switching on the keypad
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- Data of up to three inverters can be copied
- Languages
TP-G1-J1:  Japanese, English, German, French,
Spanish, and ltalian
TP-G1-C1: Japanese, English, Chinese, and Korean

B Network connectivity

@® Connectivity to the various FA networks with the following option cards
- SX-bus communications card
- T-Link communications card
- PROFIBUS-DP communications card
- DeviceNet communications card
- CANopen communications card
- CC-Link communications card, etc.

® Compliant with RS-485 communications as standard (terminal block)

Besides the port (RJ-45 connector) shared with the keypad, an RS-485 terminal is provided as standard.
With the terminal connection, multi-drop connection can be made easily.

RS-485 terminal enabling
multi-drop connection

RJ-45 connector

----- | | !
/ i1V

POWER INPUT MOTOR
[LiZR] L2zs[i3zT[ U | v [ W]

g =

—l -
@ DI & @
Do, >
ELTY
ﬂ” P11 PCY | NI m




1.1 Features

B Prolonged service life and improved life judgment function

® Designed life: 10 years

The designed lives of the various consumable parts inside the FRENIC-MEGA have been extended to

10 years, which has also extended the equipment maintenance cycles.

Consumable part Designed life
Main circuit capacitor 10 years
Electrolytic capacitor on PCB 10 years
Cooling fan 10 years
Fuse (90 kW or above) 10 years

Life conditions
- Surrounding temperature:  40°C
- Load factor: 100% (HD mode) or 80% (MD/LD mode)

* The designed lives are the calculated values and not the guaranteed ones.

@ Full support of life warnings
Lives can be easily checked on the keypad or the PC loader,

substantially enhancing the maintainability of the equipment!!

Table 1.1-2

ltem Purpose

Displays the total run time of the inverter.
Cumulative run time (Unit: h) Supply time of the main power supply is indicated in the
unit of 1 hour.

Displays the total run time of the motor.

Used to judge the service life of machinery (load).
Cumulative motor run time (Unit: 10 hours)| Even when the motor is driven by commercial power, it
is also possible to count the cumulative motor run time
using digital input signals.

Displays the number of motor startups.

This count can be used as a guide for replacement
timing of machinery parts (such as timing belts) that
undergo load in ordinary operation.

Number of startups

Early warning signals can be output when preset values

Equipment maintenance warning are reached.
Cumulative motor run time (Unit: 10 hours)| Makes it possible to manage the total run time of the
Number of startups motor and the number of startups. Such data is usable

for preparing the maintenance schedule.

Displays the following: Capacitance of the main circuit
capacitors; Total run time of the cooling fan (with
ON/OFF compensation); Total run time of the electrolytic
capacitor on the printed circuit board

Display of inverter lifetime alarm
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M Consideration for environment

® Enhancing resistance to the environmental impact
Resistance to the environmental impact has been enhanced compared with the conventional inverter.
(1) Enhanced durability of the cooling fan operated under the environmental impact

(2) Adoption of copper bars plated with nickel or tin

BEFORE USE

In FRENIC-MEGA, resistance to the environmental impact has been increased compared with the
conventional model (FRENIC5000 G11S/P11S). However, examine the use of the inverter carefully
according to the environment in the following cases:
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a. Environment is subject to sulfide gas (at tire manufacturer, paper manufacturer, sewage disposer, or
part of the process in textile industry).

b. Environment is subject to conductive dust or foreign matters (in metalworking, operation using
extruding machine or printing machine, waste disposal).

c. Others: Use outside standard environmental specifications.

When you look for models to be used under conditions as suggested above, please contact our
representative for reinforced models.

® Motor-friendly options
Surge suppression unit SSU (optional)

If a long drive cable to the motor is used, ultra-fine surge voltage (micro surge) occurs at the end
connected to the motor, causing motor degradation, destruction of insulation, and increased noise. By
using a surge suppression unit, such surge voltage can be suppressed.

(1) By simply connecting a surge suppression unit to the motor side, surge voltage can be substantially
reduced.

(2) Because no additional installation work is required, the unit can be easily attached to existing equipment.

(3) The unit can be attached regardless of the motor capacity (contact us, however, before attaching the
unit to a motor exceeding 75 kW).

(4) The unit does not require power supply, and can be used free of maintenance.

(5) Two types (for 50 m and for 100 m) are available.

(6) The unit is compliant with the environmental standards and the safety standards (complies with the
RoHS Directive).

AV

Zi1=2s<2m Zs )
Surge suppression unit Surge absorption

Figure 1.1-1



1.1 Features

@® Complies with the RoHS Directive
Our inverters comply with the EU Directive on the restriction of the use of certain hazardous substances
(RoHS Directive) as standard, and are environment-friendly with restricted use of the six hazardous

substances.

<Six hazardous substances>

Lead, mercury, cadmium, hexavalent chromium, Polybrominated Biphenyls (PBBs), and Polybrominated
Dephenyl Ethers (PBDEs)

* This excludes components used for certain models.

<What is RoHS? >
DIRECTIVE 2002/96/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the restriction

of the use of certain hazardous substances in electrical and electronic equipment.

B Global design

@® Compliance with global standards

EC Directive (CE marking) UL standard (cUL certified)
C E e(UL) us Liste
Figure 1.1-2

@® Switchable between SINK and SOURCE
@® Wide input voltage range

@® Multi-language display on the multi-function keypad (Japanese, English, German, French, Spanish,

Italian, Chinese and Korean)

* Multi-function keypad is optional. Two types are available (TP-G1-J1 and TP-G1-C1).



1.2 Control System

1.2 Control System

1.21 Theory of inverter

As shown in Figure 1.2-1, the converter section converts the input commercial power to DC power by

BEFORE USE

means of a full-wave rectifier, which charges the DC link bus capacitor (reservoir capacitor). The inverter
section modulates the electric energy charged in the DC link bus capacitor by Pulse Width Modulation

(PWM) according to the control circuit signals and feeds the output to the motor. (The PWM frequency is
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called the "Carrier Frequency.")

<Main circuit >

Converter Inverter -

I

| | T .
I ! . |
Power supply ! | | 4@ @i
(Commercial AC |
power supply) | ZS ZS ZS ! DC link bus | | Motor
N | capacitor | I /
e W) | Pt
S/ mum 7 i \@
|
| N KN R | | i
| |
| i | .
o] I A I |
<Control block>
Frequency Accelerator VI pattern Y% L N 1
o ] Ll g el I Y
f processor
._>

Figure 1.2-1 Schematic Overview of Theory of Inverter

The supplied voltage waveform is modulated by the carrier frequency (Figure 1.2-2 PWM voltage
waveform, modulated wave), consisting of alternating cycles of positive and negative pulse trains
synchronizing with the inverter’s output frequency. The inverter can supply, to the motor, current that has a

sinusoidal waveform (Figure 1.2-2 Current waveform) equal to that of the commercial power supply.

[ P
I RN

PWM voltage waveform Current waveform

Figure 1.2-2 Output Voltage and Current Waveform of the Inverter

For the reference frequency given in the control block, the accelerator/decelerator processor calculates the
acceleration/deceleration rate required by run/stop control of the motor and transfers the calculated results

to the 3-phase voltage processor directly or via the V/f pattern processor.
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.2 Control System

Motor drive controls

The FRENIC-MEGA supports the following motor drive controls.

Table 1.2-1

; Drive
. Basic Speed Other
Motor drive controls control Speed control o
control feedback class P restrictions
VI/f control with slip Frequency .
compensation inactive control
Dynamic torque :
vector control Disable Vi Frequency -
control with slip
Frequency control with slip compensation _
compensation VIt
control
V/f control with speed .
* requency
sensor control with Maximum
. Enabled PG V/f |automatic frequency:
Dynamic torque speed regulator | 200 Hz
vector control (ASR)
with speed sensor
Maximum
frequency:
Vector control without Estimated WoPG | speed trol 120 Hz
speed sensor speed peed contro i
P Vector P with automatic Not available for
MD-mode
control ?ngRci regulator inverters.
Maximum
Vgctor control * Enabled w/ PG frequency:
with speed sensor 200 Hz

Note that the controls marked with an asterisk () require an optional PG (Pulse Generator) interface card.

IL_!!_ﬂ For the features of the controls, refer to Chapter 10, Section 10.4.1 "Features of motor drive

controls."




1.3 Acceptance Inspection

1.3

Acceptance Inspection

Upon arrival of the inverter, unpack the package and check the following:

(1) An inverter and the following accessories are contained in the package.

Accessories

* Instruction manual and CD-ROM

(2) The inverter has not been damaged during transportation — there should be no dents or parts missing.

(3) The inverter is the type you ordered. You can check the type and specifications on the main nameplate.

* DC reactor (for 55-kW LD mode and for 75 kW or above)

BEFORE USE
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(The main and sub nameplates are attached to the inverter as shown on the next page.)

EFujiElectric m
TYPE FRN5.5G1S—2J e TYPE  FRN55G1S—2J
[ HighDuty [ Medium Duty | Low Duty SERNo. 21A123A0001Z
SOURCE 3PH 200—240V 50,/60Hz
I [ - [ 42.7A
OUTPUT 3PH 200—240V
0.1-500Hz - 0.1-120Hz
H 10kVA 27A H _ H 11kVA 31.8A
150% 1min 120% 1min
1P Code |P20
SER.No. 21A123A0001Z 201 [SCCR 100kA
c E @ [E MASS 6.5kg
$ LISTED
Elmmmm_oom_m KCC—REI-fek—MEGA—003
Made in Japan
(a) Main nameplate (b)
Figure 1.3-1 Nameplates
TYPE: Inverter type
ERN 5.5 G1S - 2A
Code Series name j— Code
FRN FRENIC series A
Code Nominal applied motor E
0.4 0.4 kW C‘;de
0.75 0.75 kW 4
500 500 kW Code
630 630 kW E
Code
1
Code
G
Figure 1.3-2

Sub nameplate

Shipping destination/
Instruction manual language
Asia/English

EU/English

Power supply voltage
Three-phase 200 V
Three-phase 400 V

Enclosure
Basic type (IP20/IP00)
EMC filter built-in type (1P20/1P00)

Development code
1

Applicable area
High performance, mutifunction

In this manual, inverter types are denoted as "FRN***G10-2J/4J." '00' indicates an
alphabetical letter that signifies the inverter type.

This inverter is available in two drive modes (HD and LD) or in three drive modes (HD, MD and LD). One

of these modes should be selected to match the load property of your system. Specifications in each mode
are printed on the main nameplate. For details, refer to Chapter 12 "SPECIFICATIONS."

Designed for high duty load applications; Overload capability: 150% for 1 min,

Designed for medium duty load applications; Overload capability: 150% for

Designed for low duty load applications; Overload capability: 120% for 1 min.

High Duty: HD mode:
200% for 3 sec.
Medium Duty: MD mode:
1 min.
Low Duty: LD mode:
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
capacity, rated output current, and overload capability
SCCR: Short-circuit capacity
MASS: Mass of the inverter



1.4 External View

SER.No.: Product number
21A123A0001Z

Production year, week
2 01

Production week:
This indicates the week number that is numbered
with the 1st week of January as '01'.

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.

14 External View

(1) Outside and inside views

Front cover

Front cover

fixing screw Sub nameplate

Wiring guide —

Control circuit

Keypad — | terminal block
Warning T
plate
Front cover ¥ . Main circuit
Main nameplate terminal block
Figure 1.4-1 FRN11G1S-2J
Internal air circulation fan
Cooling fans
) Keypad enclosure
Top mounting (openable)
base Warni
Control circuit arning
i terminal block " |abel
X ' S /’/
Keypad ‘:\ (N
' \\
Warning y j
plate L\\
] \\\\
Charging lamp R\b\ ‘ Main circuit
Front cover Main nameplate Front cover terminal block

Figure 1.4-2 FRN30G1S-4J



1.4 External View

(2) Warning plates and label

FRENIC-MEeGA

A\ WARNING A

mRISK OF INJURY OR ELECTRIC SHOCK
eRefer to the instruction manual before

Only type B of RCD is allowed.
See manual for details.

Fc

A WARNING A

WRISK OF INJURY OR ELECTRIC SHOCK

© Refer to the instruction manual before installation
and operation.

® Do not remove this cover while applying power.

® This cover can be removed after at least 10 min of
power off and after the "CHARGE" lamp turns off.

® Do not insert fingers or anything else into the inverter.
® Securely ground (earth) the equipment.
® High touch current.

® More than one live circuit. See instruction manual.

A EE

installation and operation.
« Do not remove any cover while applying power WAL RS, il A WARNING
and at least 5min. after disconnecting power. gy i P _;v'.g o o e 4 phe 3 \ - —
More than one live circuit. See instruction manual. o RRIF{TZAE K LT RIER A W REIET @ RISK OF
*Securely ground (earth) the equipment. o ERHAREITFREER ELECTRIC SHOCK
eHigh touch current. ® B3 10 8l b, RBETATRRE A TITHREER
28 o $TFF AT, BIIAZHI B BB I (RO TOR1TH HF) AEE
A RSIEE G A DAY E AT "
o« RRIE(TZ A S BERRIERIE S ARAIET o RMEAZR T REE WAL, b F EMEIREBAFIE A B &
~ERHEFRE 5 S HARETAHARN HEERY 512 fill B
o EEHEH o EIEME
7 y™ A\ EE
"h. BEOBENG') AN\ BE
S EANNEERRIC, LIBIEHEERATTD - A BRED
BT LS u(IH, EREOHENDHD BFENHBD
o ERTBSUERL pIESNEEN R L ® BRI EEmESORC. UTEURHABRZET A TEDER
o ERICEIESTIES T, [CRSTE,

® BEEH(F, KEN/—ZHITENT E.

o KEH)\—ZFHITHIBAF, BRU viik1 09 EFBE
Fy—ISVTHHEAIUICDERBLTH 51T T &,

® XEN)—ERITHHBEE. AHBER (RO-TO. R1-TIHT)E
UpHiLTWS T EZRBLTH'SIT3T L,

o KE A/ —BTRETH>TH. MOERKDERBERERC
- BYFFEALBNT &,

® BRICEMZES LI L,

Only type B of RCD is allowed.
See manual for details.

Fc

w
(%}
-]
w
14
o
L
w
m

() FRN11G1S-2J (b)

FRN220G1S-4J

‘ AWARMNG Hot Surface-Risk of Burn &%EE?@%

Warning label

Warning label
(Above the heat sink)

Figure 1.4-3 Warning plates and label



1.4 External View

(38) View of the wiring section

Plate
Wiri S Control Circuit ‘
iring N nameplate ontrol Circui WY/
guide Teydgiaelt Terminal Block\; 5/ i
S I ‘ / Keypad
- . i Cireui A Enclosure
Control Circuit Maln_Clrcmt ~ 4 / /o
Terminal Block /E%fu\{% : Terminal T (Openable)
\%"lﬁm\ Block M
%\@\\ 5 /12 / //
< N - Wi @/
Main Circuit Nmﬁ, ' ; %/j/
Terminal Block /
(a) FRN11G1S-2J (b) FRN30G1S-2J
Figure 1.4-4 View of the wiring section

o Auxiliary Control Power
Control Circuit Input Terminals

Terminal Block Inverter Output

Terminal Block

Power Input
Terminal Block

Inverter Output
Terminal Block
— Grounding

Terminal

Grounding  Power Input Grounding Terminals
Terminal Terminal Block DC Reactor and
DC Bus Terminal Block
(a) FRNO.75G1S-2J (b) FRN30G1S-2J

Figure 1.4-5 Extended view of the terminal block

For the functions, layout and connection of terminals, refer to Chapter 2, "INSTALLATION AND
WIRING." For recommended wire types based on wiring purposes, see Chapter 11, Section 11.2.1,
"Recommended wires."
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1.5 Recommended Configuration

1.5 Recommended Configuration

To control a motor with an inverter correctly, you should consider the rated capacity of both the motor and
the inverter and ensure that the combination matches the specifications of the machine or system to be
used.

BEFORE USE

Refer to Chapter 10, "SELECTING OPTIMAL MOTOR AND INVERTER CAPACITIES" for details.

After selecting the rated capacities, select appropriate peripheral equipment for the inverter, then connect
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them to the inverter.

Refer to Chapter 11, "SELECTING PERIPHERAL EQUIPMENT" for details on the selection of
peripheral equipment.

Figure 1.5-1 shows the recommended configuration for an inverter and peripheral equipment.

Three-phase
power supply

Molded case circuit breaker (MCCB)
or

Earth leakage circuit breaker (ELCB)
with overcurrent protection

Magnetic contactor

Braking unit

DC reactor

55 kW or below: Provided as an option
75 kW or above: Provided as standard

Braking resistor * An inverter with a capacity of 55 kW or

above in LD mode is equipped with a
DC reactor as standard.

General-purpose motor

or

Fuji motors exclusively
designed for vector control

Figure 1.5-1 Recommended Confirmation Diagram
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1.6 Precautions for Using Inverters

1.6.1

Operating environment

Install the inverter in an environment that satisfies the requirements listed below.

Table 1.6-1

Environmental Requirements

ltem

Specifications

Location

Indoors

Surrounding

-10 to +50°C (Note 1)

temperature

Relative 5 to 95% (No condensation)

humidity

Ambience The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable
gas, oil mist, vapor or water drops.
Pollution degree 2 (IEC60664-1) (Note 2)
The atmosphere can contain only a small amount of salt. (0.01 mg/cm2 or less per
year)
The inverter must not be subjected to sudden changes in temperature that will cause
condensation to form.

Altitude 1000 m max. (Note 3)

Air pressure

86 to 106 kPa

Vibration

55 kW or below (200 V class series),
75 kW or below (400 V class series)

75 kW or above (200 V class series),
90 kW or above (400 V class series)

3 mm (Max. 2 to less than 9 Hz
amplitude)

9.8 m/s? 9 to less than 20 Hz

2 m/s? 20 to less than 55 Hz
1 m/s? 55 to less than 200 Hz

3 mm (Max. 2 to less than 9 Hz
amplitude)

2 m/s? 9 to less than 55 Hz

1 m/s? 55 to less than 200 Hz

Note 1) When inverters are mounted side-by-side without any gap between them (22 kW or below), the
surrounding temperature should be within the range from -10 to +40°C.

Note 2) Do not install the inverter in an environment where it may be exposed to cotton waste or moist
dust or dirt which will clog the heat sink in the inverter. If the inverter is to be used in such an
environment, install it in the panel of your system or other dustproof containers.

Note 3) If you use the inverter in an altitude above 1000 m, you should apply an output current derating
factor as listed in Table 1.6-2.

Table 1.6-2 Output Current Derating Factor in Relation to Altitude

Altitude Output current derating factor
1,000 m or lower 1.00
1,000 to 1,500 m 0.97
1,500 to 2,000 m 0.95
2,000 to 2,500 m 0.91
2,500 to 3,000 m 0.88
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1.6.2 Storage environment
[1] Temporary storage

Store the inverter in an environment that satisfies the requirements listed below.

BEFORE USE

Table 1.6-3 Storage and Transport Environments

ltem Specifications
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Storage temperature | -25 to +70°C
(Note 1) Places not subjected to abrupt temperature changes
or condensation or freezing

Relative humidity 5 to 95% (Note 2)

Ambience The inverter must not be exposed to dust, direct sunlight, corrosive or
flammable gases, oil mist, vapor, water drops or vibration.

The atmosphere can contain only a small amount of salt. (0.01 mg/cm2 orless
per year)

Air pressure 86 to 106 kPa (during storage)

70 to 106 kPa (during transportation)

Note 1) The indicated storage temperature range assumes storage over a relatively short
time period, such as during transportation.

Note 2) Even if humidity is within the specified requirements, avoid places where the
inverter will be subjected to sudden changes in temperature that will cause
condensation to form.

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 1.6-3, wrap the inverter

in an airtight vinyl sheet or the like for storage.

(3) Ifthe 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
If you will not use the unit for a long time after purchase, store it in a following manner.

(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 30°C. 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 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 1.6-3.

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.
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1.6.3

Precautions in introducing 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.

M Installation environment

Install the inverter in an environment that satisfies the requirements listed in Table 1.6-1 in Section 1.6.1.

Fuji Electric strongly recommends installing inverters in a panel for safety reasons, in particular, when

installing the ones whose enclosure rating is IPOO.

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 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.

Table 1.6-4

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 disposal,
sludge treatment, tire
manufacturing, plaster
manufacturing, metal
processing, and a
particular process in
textile factories.

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,
extruding machines,
printing presses,
combustors, and
industrial waste
treatment.

Alot of fibrous or
paper dust

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

Any of the following measures may be
necessary.

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

Secure 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 may
cause a short-circuiting or
malfunction of electronic circuitry
inside the inverter.

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

QOutdoor installation;
Film manufacturing line,
pumps and food
processing

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 may get damaged.

Insert shock-absorbing materials
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
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B Wiring precautions

(1

(2)

@)

(4)

Table 1.6-5

®)

(6)

Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.

Fix the control circuit wires inside the inverter to keep them away from the live parts of the main
circuit (such as the terminal block of the main circuit).

BEFORE USE

If more than one motor is to be connected to a single inverter, the wiring length should be the total
length of wiring between the inverter and motors.
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Precautions for high frequency leakage currents

If the wiring distance between an inverter and a motor is long, high frequency currents flowing
through stray capacitance across wires of phases may cause an inverter overheat, overcurrent trip,
increase of leakage current, or it may not assure the accuracy in measuring leakage current.
Depending on the operating condition, an excessive leakage current may damage the inverter. To
avoid the above problems when directly connecting an inverter to a motor, keep the wiring distance
50 m or less for inverters with a capacity of 3.7 kW or below, and 100 m or less for inverters with a
higher capacity.

If the wiring distance longer than the specified above is required, lower the carrier frequency or insert
an output circuit filter (OFL-O0O0-OA).

When the inverter drives two or more motors connected in parallel (group drive), in particular, using
shielded wires, the stray capacitance to the earth is large, so lower the carrier frequency or insert an
output circuit filter (OFL-OOO-OA).

No output circuit filter installed Output circuit filter installed
Power Max.
input il:’q%\zter ax. 5 m Output circuit filter
— Inverter —— Inverter ( Motor
Max. 50 m —
Max. 100 m Max. 400 m

For an inverter with an output circuit filter installed, the total secondary wiring length should be 400 m
or less (100 m or less under the vector control).

If further longer secondary wiring is required, consult your Fuji Electric representative.

Precautions for surge voltage in driving a motor by an inverter (especially for 400 V class,
general-purpose motors)

If the motor is driven by a PWM-type inverter, surge voltage generated by switching the inverter
component may be superimposed on the output voltage and may be applied to the motor terminals.
Particularly if the wiring length is long, the surge voltage may deteriorate the insulation resistance of
the motor. Implement any of the following measures.

» Use a motor with insulation that withstands the surge voltage. (All Fuji standard motors feature
reinforced insulation.)

» Connect a surge suppressor unit (SSU50/100TA-NS) at the motor terminal.

» Connect an output circuit filter (OFL-OOO-OA) to the output terminals (secondary circuits) of the
inverter.

* Minimize the wiring length between the inverter and motor (10 to 20 m or less).

When an output circuit filter is inserted in the secondary circuit or the wiring between the inverter and

the motor is long, a voltage loss occurs due to reactance of the filter or wiring, so that insufficient

voltage may cause output current oscillation or a lack of motor output torque. To avoid it, select the

constant torque load by setting the function code F37 (Load Selection/Auto Torque Boost/Auto

Energy Saving Operation) to "1" and keep the inverter output voltage at a higher level by configuring

H50 (Non-linear V/f Pattern, Frequency) and H51 (Non-linear V/f Pattern, Voltage).
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B Precautions for connection of peripheral equipment

(1

@)

Table 1.6-6

(4)

Phase-advancing capacitors for power factor correction

Do not mount a phase-advancing capacitor for power factor correction in the inverter's input (primary)
circuit. Mounting it in the input (primary) circuit takes no effect. To correct the inverter power factor,
use an optional DC reactor (DCR). Do not mount a phase-advancing capacitor for power factor
correction in the inverter's output (secondary) circuit. 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.
An optional DC/AC reactor (DCR/ACR) is recommended as a measure to be taken at the inverter
side.

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

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

Power supply lines (Application of a DC/AC reactor)

Use an optional 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 on
the same power supply line. 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 smoothing capacitors in the converter section of the inverter, or decrease the
capacitance of the capacitors.

If the input voltage unbalance rate is 2% to 3%, use an optional AC reactor (ACR).

Voltage unbalance (%) = [Max voltage (V) - Min voltage (V)] / [Three-phase average voltage (V)] x 67
(IEC61800- 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 an optional 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 Remarks

Input power factor of DCR2/4-000/00A/O0B: Approx. The last letter identifies the
90 to 95% capacitance.

Compliant with the Public Construction Works Standard
Specifications (Electrical Equipment Works), Edition
2010, supervised by the Ministry of Land, Infrastructure,
Transport and Tourism. (Based on Edition 2010, the
input power factor calculated with the power factor for
the fundamental wave as 1 stands at 94% or higher.)

Input power factor of DCR2/4-000C: Approx. 86 to 90% Exclusively designed for nominal
applied motor of 37 kW or above.

Select a DCR matching not the inverter but the nominal applied motor. Therefore, for
HD-mode inverters, arrange a DCR with the same capacity as the inverter; for LD-mode
inverters, arrange a DCR with one rank higher capacity than the inverter.

Note

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 100%.

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

Install a recommended molded case circuit breaker (MCCB) or an earth leakage circuit breaker
(ELCB) (with overcurrent protection function) in the primary circuit of the inverter to protect wiring.
Since using an MCCB or 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 an earth leakage circuit breaker (ELCB) individually to inverters
to break the individual inverter power supply lines only.

Otherwise, a fire could occur.

(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/REV terminal
signals or the / keys on the inverter's 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. The sequence minimizes
the secondary damage even if the inverter breaks. When the sequence is employed,
connecting the MC's primary power line to the inverter's auxiliary control power input makes
it possible to monitor the inverter's alarm status on the keypad.

Tip

* The breakdown of a braking unit or misconnection of an external braking resistor may
trigger that of the inverter's internal parts (e.g., charging resistor). The breakdown of a
braking unit or misconnection of an external braking resistor is possible if a DC link voltage
establishment signal is not issued within three seconds after the MC is switched on. Even in
such cases, a sequence that shuts down the magnetic contactor (MC) in the inverter input
circuit minimizes the impact of failure. 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 input circuit.

(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 rough
due to a switching arc of the MC. The MC should not be equipped with any main circuit surge killer
(Fuji Sz-zM0O, etc.).
Applying a commercial power to the inverter's output circuit breaks the inverter. To avoid it, interlock
the MC on the motor's commercial power line with the one in the inverter output circuit so that they
are not switched ON at the same time.

(8) Surge absorber/surge killer

Do not install any surge absorber or surge killer in the inverter's output (secondary) lines.
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1.6 Precautions for Using Inverters

H 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.
» 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).

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

(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.

B Leakage current

A high frequency current component generated by insulated gate bipolar transistors (IGBTs) switching
on/off inside the inverter becomes 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.

Table 1.6-7
Problem Measures
An earth leakage circuit 1) Decrease the carrier frequency.
breaker (with overcurrent 2) Make the wires between the inverter and motor shorter.

protection function) that is 3
connected to the input 4
(primary) side has tripped.

Make the current sensitivity of the earth leakage circuit breaker larger.

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

—_— — ~— ~—

An external thermal relay 1) Decrease the carrier frequency.
has malfunctioned. 2) Increase the setting current of the thermal relay.

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

B Selecting inverter capacity

(1) To drive a general-purpose motor, select an inverter according to the nominal applied motor rating
listed in the standard specifications table. When high starting torque is required or quick acceleration
or deceleration is required, select an inverter with one rank higher capacity than the standard.

(2) Special motors may have larger rated current than general-purpose ones. In such a case, select an
inverter that meets the following condition: Inverter rated current > Motor rated current
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1.6.4 Precautions in running inverters

Precautions for running inverters to drive motors or motor-driven machinery are described below.

M Motor temperature

BEFORE USE

When an inverter is used to run a general-purpose motor, the motor temperature becomes higher than

when it is operated with a commercial power supply. In the low-speed range, the motor cooling effect will
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be weakened, so decrease the output torque of the motor when running the inverter in the low-speed

range.

M Motor noise

When a general-purpose motor is driven by an inverter, the noise level is higher than that when it is driven
by a commercial power supply. To reduce noise, raise carrier frequency of the inverter. Operation at 60 Hz

or higher can also result in a higher noise level.

M Machine vibration

When an inverter-driven motor is mounted to a machine, resonance may be caused by the natural
frequencies of the motor-driven machinery. Driving a 2-pole motor at 60 Hz or higher may cause abnormal
vibration.

+ Consider the use of a rubber coupling or vibration-proof rubber.

» Use the inverter's jump frequency control feature to skip the resonance frequency zone(s).

» Use the vibration suppression related function codes that may be effective. For details, refer to the
description of H80 in Chapter 5 "FUNCTION CODES."

1.6.5 Precautions in using special motors

When using special motors, note the followings.

B Explosion-proof motors

When driving an explosion-proof motor with an inverter, use a combination of a motor and an inverter that

has been approved in advance.

B Submersible motors and pumps

These motors have a larger rated current than general-purpose motors. Select an inverter whose rated
output current is greater than that of the motor. These motors differ from general-purpose motors in
thermal characteristics. Decrease the thermal time constant of the electronic thermal overload protection to

match the motor rating.

M Brake motors

For motors equipped with parallel-connected brakes, their power supply for braking must be supplied from
the inverter input (primary) circuit. If the power supply for braking is mistakenly connected to the inverter's
output (secondary) circuit, the brake may not work when the inverter output is shut down. Do not use
inverters for driving motors equipped with series-connected brakes.
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M Geared motors

If the power transmission mechanism uses an oil-lubricated gearbox or speed changer/reducer, then
continuous operation at low speed may cause poor lubrication. Avoid such operation.

B Synchronous motors

It is necessary to take special measures suitable for this motor type. Contact your Fuiji Electric

representative for details.

B Single-phase motors

Single-phase motors are not suitable for inverter-driven variable speed operation.

M High-speed motors

If the reference frequency is set to 120 Hz or higher to drive a high-speed motor, test-run the combination

of the inverter and motor beforehand to check it for safe operation.
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s Chapter 2

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 Surface

Please install the inverter on non-combustible matter such as metals.
Also, do not mount it upside down or horizontally.

AWARNING B

Install on non-combustible matter such as metals.

Risk of fire exists.

INSTALLATION AND WIRING

(2) Surrounding Space

Secure the space shown in Figure 2.1-1 and Table 2.1-1. When
enclosing FRENIC-MEGA in control panels, be sure to provide A
adequate board ventilation, as the surrounding temperature may rise.
Do not contain it in small enclosures with low heat dissipation capacity.

H Installation of Multiple Inverters

When installing 2 or more units in the same equipment or control
panel, generally mount them in horizontally parallel position. When the
inverters are mounted vertically, attach partitioning boards to prevent
the heat dissipated from the lower inverter to affect the upper inverter.
For types with 22 kW or smaller and for ambient temperature below
40°C only, the units can be installed horizontally without any spacing in B
between.

Chapter 2

Table 2.1-1 Surrounding Space (mm)

Applicable A B c Figure 2.1-1 Installation Direction
capacity

0.4 to 1.5 kW 50
2.2 to0 22 kW 10 100
30 to 220 kW 50 100
280 to 630 kW 150 150

C: Space in front of the inverter unit

H Installation with External Cooling External heat

The external cooling form reduces internally generated heat by Internal radiation (70%)
dissipating approximately 70% of the total heat generated (total heat he;_tt_ x T Cooling
loss) using the cooling fins protruding outside the equipment or control [205,2)'0" ——4 fans

panel.

Installation with external cooling is possible for types with 22 kW or “Internal
smaller by adding attachments (optional) for external cooling, and for temperature ~,
types with 30 kW or greater by moving the mounting bases. of the panel: eat

Max.50°C" sink
ACAUTION
Internal External

Prevent lint, wastepaper, wood shavings, dust, metal scrap, and air intake | air intake
other foreign material from entering the inverter or from attaching to Figure 2.1-2 Installation with External
the cooling fins. Cooling

Risk of fire and risk of accidents exist.
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2.1 Installation

To install the 30 kW or greater inverter with external cooling, change the mounting position of the mounting bases
following the procedure below. (Refer to Figure 2.1-3)
As the type and number of screws differ by inverter type, please review the following table.

Table 2.1-2 Type and Number of Screws, and Tightening Torque

. s Tightening
Mounting base fixation Case attachment
Inverter type %crew screw (ol\ﬁqnl;?

FRN30G10-2J/FRN37G10-2J MEx20 (5 screws on M6x20 (2 screws on 58
FRN30G10-4J to FRN55G10-4J P, top only) :

bottom)
FRN45G10-2J/FRN55G10-2J M6x20 (3 screws each M6x12 (3 screws on 5.8
FRN75G10-4J on top and bottom) top only) )
FRN75G10-2J M5x12 (7 screws each M5x12 (7 screws on 3.5
FRN90G10-4J/FRN110G10-4J on top and bottom) top only) )

M5x16 (7 screws each M5x16 (7 screws on
FRN132G10-4J/FRN160G10-4J on top and bottom) top only) 3.5
FRN90G10-2J M5x16 (8 screws each M5x16 (8 screws on 35
FRN200G10-4J/FRN220G10-4J on top and bottom) top only) )

M5x16 (2 screws each M5x16 (2 screws each
FRN280G10-4J/FRN315G10-4J on top and bottom) on top and bottom) 3.5
FRN355G10-4J/FRN400G10-4J M6x20 (6 screws each M6x20 (6 screws each 5.8

on top and bottom) on top and bottom)

M8x20 (8 screws each M8x20 (8 screws each
FRN500G10-4J/FRN630G10-4J on top and bottom) on top and bottom) 13.5

1) Remove all of the mounting base fixation screws and the case attachment screws on the top of the inverter.

2) Fix the mounting bases to the case attachment screw holes using the mounting base fixation screws. A few
screws should remain after changing the position of the mounting bases.

3) Change the position of the mounting bases on the bottom side following the procedure in 1) and 2).
(No case attachment screws are installed on the bottom of an inverter with a capacity of 220 kW or smaller.)

Base fixing screws

Top

Case fixing screws )
mounting

Figure 2.1-3 Method to Change the Mounting Base Positions

ACAUTION

Use the specified screws in changing the mounting bases.

Risk of fire and risk of accidents exist.




2.2 Wiring

. (D
2.2 Wiring =
x
Route the wiring following the steps below. (The inverter is already installed in the descriptions.) =
@)
The inverter type is shown as "FRN***G10-2J/4J" in the tables of this document. The box O replaces an Z
Note . L <
alphabetic character indicating the type. =
o
ke
3
221 Connection diagrams <
[}
. <
[1] Running a standard motor
N
ks
o
@©
=
O

mecBor LA el
Power supply RCD/ELCB ™1 !
200 V class series Uo I
200 to 240 V P Motor
50/60 Hz ; Vo
400 V class series =
380 to 480 V ; D
50/60 Hz < WE

|

* s |

Auxiliary control power input 3 [ ©T0 - Power switching connector I

(CN UX)*10 |

©R1  _Fan power supply switching connector | |

OT1  (CNR)/(CN W)*10 |

f 9 G G @ ‘ Grounding terminal *7
_____________________________ J

77777777777777777777777777777 “[ Control circuitry | 8

30C : Contact outputs *9

30B [ . | Alarm output
(for any alarm)

Auxiliary fan power input *4 [
Grounding terminal
Analog input

Potentiometer power supply
Voltage input for {

frequency setting
0to +10 VDC
(0 to =10 VDC)

. V2 AX terminal
Voltage input for V2 ] ’
frequency setting { (+) function
0to =10 VDC - PTC/NTC | Transistor outputs *9
Current input for + C1 SW5 ™11 ‘ Motor overload early warning
frequency setting ( _ 1 ‘ Frequency/speed detected

4to 20 mA DC + Frequency/speed arrival
1 Inverter running

| Common terminal

Pulse outputﬂf

Digital input*9

Run forward command
Run reverse command
Digital input common terminal

0to 10 VDC EMA

4to
Select multi-frequency (0 to 1 step) 20 mA DC a . y
Select multi-frequency (0 to 3 step) swart ||y, ﬁr;l;g frequency
Select multi-frequency (0 to 7 step) DX+ \

Select multi-frequency (0 to 15 step)
Select ACC/DEC time (2 steps)
Select ACC/DEC time (4 steps)

Enable 3-wire operation
Coast to a stop

[:? I, [ DX-[! J Data transmission

| I k
<ﬁ‘ M |
sw2 SD ¢
*11 ‘
\
|
RS-485 COM port 1 ‘
|
|
|
|
\
\
\
\

Reset alarm
Digital input common terminal

RS-485 COM port 2
(TB)
(RJ-45 connector for keypad)

DBR : Dynamic Braking Resistor

DCR : DC Reactor

RCD : Residual-current-operated
protective device

1 i

ELCB : Earth Leakage Circuit Breaker SVY%

MC  Magnetic Contactor X

MCCB : Molded Case Circuit Breaker USB connector
Figure 2.2-1
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2.2 Wiring

*1

*2

*3

*4

*5

*6

*7
*8

Install a recommended molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB)
(with overcurrent protective function) on the primary circuit of the inverter to protect wiring. Ensure that
the circuit breaker capacity is equivalent to or lower than the recommended capacity.

Install a recommended magnetic contactor (MC) for each inverter to separate the inverter from the
power supply, apart from the MCCB or ELCB, when necessary. Connect a surge absorber in parallel
when installing a coil such as the MC or solenoid near the inverter.

Inverters with a capacity of 1.5 kW or above have terminals R0 and TO.

To retain an alarm output signal issued by the protective function or to keep the keypad alive even if
the main power has shut down, connect these terminals to the power supply lines. Without power
supply to these terminals, the inverter can run.

Usually no need to be connected. Use these terminals when the inverter is combined with a high
power-factor, regenerative PWM converter RHC series.

When connecting an optional DC reactor (DCR), remove the jumper bar from the inverter main circuit
terminals P1 and P(+). LD-mode inverters with a capacity of 55 kW and inverters with 75 kW or above
are equipped with a DC reactor (DCR) as standard. Be sure to connect the DCR.

Use a DCR (optional) when the capacity of the power supply transformer exceeds 500 kVA and is 10
times or more the inverter rated capacity, or when there are thyristor-driven loads in the same power
supply line.

Inverters with a capacity of 7.5 kW or below have a built-in braking resistor (DBR) between the
terminals P(+) and DB.

When connecting an optional external braking resistor (DBR), be sure to remove the built-in one.
A grounding terminal for a motor. Use this terminal if needed.

For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires,
ground the shield of them. To prevent malfunction due to noise, keep the control circuit wiring away
from the main circuit wiring as far as possible (recommended: 10 cm or more). Never install them in
the same wire duct. When crossing the control circuit wiring with the main circuit wiring, set them at
right angles.

*9 The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X9],

[FWD] and [REV], transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C]
and [30A/B/C].

*10 Switching connectors in the main circuits. For details, refer to Section 2.2.6 "Switching connectors."

*11 Slide switches on the control printed circuit board (control PCB). Use these switches to customize the

inverter operations. For details, refer to Section 2.2.7 "Setting up the slide switches."
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[2] Running a Fuji motor exclusively designed for vector control (ZD
x
. o
Dedicated motor Z
Transformer 12 | . <
PEEPEEN ! *12, FU | zZ
e ‘: Il FV ( > | (@)
S [ SFW_- | =
i IIs¢CC
! ‘ : 3
I Thermal *13 | ‘ -
| cM I : <
| *5 | —
| DCR 7 | .
! ‘ THR \ : )
| [ | Z
: | ‘
! I T n T . [qN]
MCCBor . . P [ croury | w ‘ ™
Power supply RCD/ELCB MC "2 ! ! i \ | =
200 V class series ; ! L1/R u i e
200 to 240 V -7 ) | I : 'S
50/60 Hz i [ | ‘
400 V class series = i ; LIS |& | |
380 to 480 V i . . '
50/60 Hz < + FoL3T | NTC |
' dro | . THzthermlstom
Auxiliary control power input 3 [ !&To - Power switching connector : : |
! (CN UX)*10 ! Tov2—&TH! |
Ausiliary fan power input [ R1 - Fan power supply switching connector | | To 11 THC ‘
T1 (CNRY(CNW) *10 ‘ ; ‘
. . 1 7 ' |
Grounding terminal OlLTe] 6@ ©! Grounding terminal I ‘
_____________________________ J N
i .
e - —— 8 .
Analog input \ ‘Control circuit ‘ :
Potentiometer power supply | J13 (+10vbC)( 0V ) 30C | Contact outputs "9 | !
Voltage input for \ I 308 ) ! | Alarm output | ‘
frequency setting f 12 30 730a | | | (for any alarm) . |
0o +10 VDC : J11 i ! |
(0 to =10 VDC) . ‘ | ‘
‘ .
. ' . | ‘
Voltage input for Il {v2 vz ! ] AX terminal i !
frequency setting i | J function . I
0to =10 VDC PTC/INTC i Transistor outputs *9 | i
) I SW5 *11 *14 . ! | .
Current input for et | Motor overload early warning | | |
frequency setting j I ' Frequency/speed detected | |
41020 mADC . Frequency/speed arrival i :
| [+24 VDC ][ oV ] ‘ Inverter running ‘ ‘
i | Common terminal ‘ !
i ! i !
| | ' |
! FMP| - \ ‘
| Pulse output ——> i !
Digital input 9 I i !
' . |
Run forward command = ! ! |
Run reverse command F — ! |
Digital input common terminal 1 0to10VDC EMA ! ‘
! 4to ‘ / \ ‘
Select multi-frequency (0 to 1 step) + 20mADC » [ Analoa f | i
Select multi-frequency (0 to 3 step) } sSw4 {1 m":t‘e?_g requency ‘ \
Select multi-frequency (0 to 7 step) - DX+ ! ‘ \
Select multi-frequency (0 to 15 step) i E T bx-1! f ] Data o ‘ !
Select ACC/DEC time (2 steps) i | ¥ transmission I
Select ACC/DEC time (4 steps) ‘ \ ‘ ‘
Enable 3-wire operation sw2 SD o~ I |
Coast to a stop ‘ " ! I .
| RS-485 COM port 2 | | ' |
Reset alarm - (TB) ‘ ! i
Digital input common terminal ' ‘ | |
| RS-485 COM port 1 ‘ i .
= | (RJ-45 connector for keypad) ‘ i !
H | . |
DBR : Dynamic Braking Resistor l ‘ | |
DCR : DC Reactor | .
RCD : Residual-current-operated | ‘ '
protective device i | |
ELCB : Earth Leakage Circuit Breaker : sw3 : i
MC  : Magnetic Contactor | " | i
MCCB : Molded Case Circuit Breaker | i .
i ‘ _
| 1
S ]
Figure 2.2-2
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*1

*2

*3

*4

*5

*6

*7
*8

*9

*10

*11

*12

*13

*14

*15

Install a recommended molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB)
(with overcurrent protective function) in the primary circuit of the inverter to protect wiring. Ensure that
the circuit breaker capacity is equivalent to or lower than the recommended capacity.

Install a recommended magnetic contactor (MC) for each inverter to separate the inverter from the
power supply, apart from the MCCB or ELCB, when necessary. Connect a surge absorber in parallel
when installing a coil such as the MC or solenoid near the inverter.

Inverters with a capacity of 1.5 kW or above have terminals R0 and TO.

To retain an alarm output signal issued by the protective function or to keep the keypad alive even if
the main power has shut down, connect these terminals to the power supply lines. Without power
supply to these terminals, the inverter can run.

Usually no need to be connected. Use these terminals when the inverter is combined with a high
power-factor, regenerative PWM converter RHC series.

When connecting an optional DC reactor (DCR), remove the jumper bar from the inverter main circuit
terminals P1 and P(+). LD-mode inverters with a capacity of 55 kW and inverters with 75 kW or above
are equipped with a DC reactor (DCR) as standard. Be sure to connect the DCR.

Use a DCR (optional) when the capacity of the power supply transformer exceeds 500 kVA and is 10
times or more the inverter rated capacity, or when there are thyristor-driven loads in the same power
supply line.

Inverters with a capacity of 7.5 kW or below have a built-in braking resistor (DBR) between the
terminals P(+) and DB.
When connecting an optional external braking resistor (DBR), be sure to remove the built-in one.

A grounding terminal for a motor. Use this terminal if needed.

For control signal wires, use twisted or shielded-twisted wires. When using shielded-twisted wires,
ground the shield of them. To prevent malfunction due to noise, keep the control circuit wiring away
from the main circuit wiring as far as possible (recommended: 10 cm or more). Never install them in
the same wire duct. When crossing the control circuit wiring with the main circuit wiring, set them at
right angles.

The connection diagram shows factory default functions assigned to digital input terminals [X1] to [X9],
[FWD] and [REV], transistor output terminals [Y1] to [Y4], and relay contact output terminals [Y5A/C]
and [30A/B/C].

Switching connectors in the main circuits. For details, refer to Section 2.2.6 "Switching connectors."

Slide switches on the control printed circuit board (control PCB). Use these switches to customize the
inverter operations. For details, refer to Section 2.2.7 "Setting up the slide switches."

The cooling fan power for motors with a capacity of 7.5 kW or below is single-phase. Connect wires to
terminals [FU] and [FV].

- For 200 V class series motors with a capacity of 7.5 kW or below:
The cooling fan rating is 200 VAC/50 Hz, 200 to 230 VAC/60 Hz.

- For 400 V class series motors with a capacity of 11 kW or above:
The cooling fan rating is 400 to 420 VAC/50 Hz, 400 to 440 VAC/60 Hz.

When applying voltage other than the above, use a voltage step up/down transformer.

Use auxiliary contacts of the thermal relay (manually restorable) to trip the molded case circuit
breaker (MCCB) or magnetic contactor (MC).

To connect an NTC thermistor to this terminal, turn SW5 on the control printed circuit board to the
PTC/NTC side and set the function code H26 data to "3."

The PG interface card (OPC-G1-PG) is optional.



2.2 Wiring

222 Removing and mounting the front cover and the wiring guide

(1) Types with a capacity of 22 kW or below

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 to the upward direction.

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

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

While pressing the

Front cover fixing screw Front cover Wiring guide wiring guide upward,
pull it out toward you.

Figure 2.2-3 Removal of the Front Cover and the Wiring Guide (for FRN11G1S-2J)

(2) Types with a capacity of 30 to 630 kW

1) Loosen the screws of the front cover. Hold both sides of the front cover with the hands and slide upward to
remove.

2) After routing the wires, align the front cover top edge to the screw holes and attach the cover reversing the
steps in figure 2.2-4.

@‘ Open the keypad enclosure to view the control printed circuit board.

Front cover
fixing screws

Keypad enclosure

2

Sb?

Front cover

Front cover
fixing screws

Tightening torque:

1.8 Nem (M4)
3.5 Nem (M5)

Figure 2.2-4 Removal of the Front Cover (for FRN30G1S-2J)

INSTALLATION AND WIRING

Chapter 2




2.2 Wiring

223 Wiring precautions

Exercise caution for the following when wiring.

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

(2) Always connect the power lines to the inverter main power input terminals L1/R, L2/S, L3/T (3 phase). (The
inverter will be damaged when power is applied while the power lines are connected to the wrong terminals.)

(3) Always route the ground line to prevent accidents such as electric shock and fire and to reduce noise.

(4) 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.

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

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

(7) The wiring guide is used to separately route the main circuit wiring and the control circuit wiring. For inverters
with a capacity of 3.7 kW or below, the main circuit wiring and the control circuit wiring can be separated. In a
capacity of 5.5 to 22 kW, the main circuit wiring (lower level), the main circuit wiring (upper level) and the
control circuit wiring can be separated. Exercise caution for the order of wiring.

Control circuit wires  Upper main circuit wires

Control circuit L — Wiring guide

wires

|~ Lower main circuit

wires
Main circuit wires of ) ©
b = — O [ L ] ©
Figure 2.2-5 Case of FRN3.7G1S-2J Figure 2.2-6 Case of FRN11G1S-2J

M Handling the Wiring Guide

For inverters with a capacity of 11 to 22 kW (three-phase 200 V class series), 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 the 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 will result in
non-conformance to IP20 standards.

Clip-off sections

Clip-off sections

Before cut off After cut off

Figure 2.2-7 Wiring Guide (for FRN15G1S-2J)

(8) 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.

Figure 2.2-8

2-8



2.2 Wiring

(9) The input terminals L2/S of inverters with a capacity of 500 kW and 630 kW are arranged in a direction
perpendicular to the unit. To connect wires to the terminals, use the supplied bolts, washers and nuts as
shown in the figure below.

INSTALLATION AND WIRING

o~
o
[
=
o
©
=
(]

Figure 2.2-9

AWARNING

= For each inverter, connect to the power supply via circuit breaker and earth leakage breaker (with
overcurrent protective function). Use recommended circuit breakers and earth leakage breakers and do not
use breakers which exceed the recommended rated current.

= Always use the specified sizes for the wires.
= Tighten terminals with the defined tightening torque.

= When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose of
bundling the various wires.

= Do not install surge killers on the inverter output side (secondary side).
Risk of fire exists.

= Establish a class C or class D ground for the inverter according to the inverter's voltage class.
= Always ground the ground line connected to the inverter grounding terminal [@G].
Risk of electric shock and risk of fire exist.

= Qualified personnel should perform the wiring.
= Perform wiring after confirming that the power is shut off.
Risk of electric shock exists.

= Perform wiring only after the equipment is installed at the location.
Risk of electric shock and risk of injury exist.

= Confirm that the phase of the power input and the rated voltage for the product match with the phase and
voltage of the power supply to be connected.

= Do not connect power supply lines to the inverter output terminals (U, V, W).
Risk of fire and risk of accidents exist.




2.2 Wiring

224 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 layout varies by inverter capacity. In the diagram, the two ground
terminals [&G] are not differentiated for the input side (primary side) and the output side (secondary side).

Use crimp terminals covered with an insulation sleeve or with an insulation tube. The recommended wire
sizes for the main circuits are examples of using a single HIV wire (maximum allowable temperature: 75°C)
at a surrounding temperature of 50°C. For wire sizes when using wires of other specifications, refer to
Chapter 11, Section 11.2 "Selecting Wires and Crimp Terminals."

Table 2.2-1 Screw Specifications

Inverter type Screw specifications
Auxiliary control Auxiliary fan
Main circuit Grounding power input power input
Refer terminals terminals terminals terminals
Three-phase Three-phase to: [RO, TO] [R1, T1]
200V 4oov Tighteni Tighteni Tightening| Tightening
ightening ightening
S:irziw torque S:irziw torque Sscirzeew torque Sscirziw torque
(N'm) (N'm) (N-m) (N-m)
FRNO0.4G10-2J FRN0.4G10-4J  |Figure M35 12 M35 12 i i
FRNO0.75G10-2J | FRN0.75G10-4J A
FRN1.5G10-2J FRN1.5G10-4J ]
FRN2.2G10-2J | FRN2.2G10-4J F'g;re M4 1.8 M4 1.8
FRN3.7G10-2J FRN3.7G10-4J
FRN5.5G10-2J FRN5.5G10-4J )
FRN7.5G10-2J FRN7.5G10-4J Flgct;re M5 3.5 M5 3.5
FRN11G10-2J FRN11G10-4J - -
FRN15G10-2J FRN15G10-4J )
FRN18.5G10-2) | FRN18.5G100-4J F'gD“re M6 5.8 M6 58
FRN22G10-2J FRN22G10-4J
FRN30G10-4J
FRN37G10-4J i
FRN30G10-2J Figure| - \1g 13.5
FRN45G10-4J E
FRN55G10-4J
FRN37G10-2J M8 13.5
Figure
FRN45G10-2J FRN75G10-4J E
FRN55G10-2J M10 27 M3.5 1.2
- FRN90G10-4J Figure
- FRN110G10-4J G
FRN75G10-2J - Figure
M
- FRN132G10-4J Figure
- FRN160G10-4J H M3.5 1.2
FRN200G10-4J i
FRN90G10-2J Figure
FRN220G10-4J |
M12 48 M10 27
- FRN280G10-4J  |Figure
- FRN315G10-4J J
- FRN355G10-4J Figure
- FRN400G10-4J K
- FRN500G10-4J  |Figure
- FRN630G10-4J L

2-10




2.2 Wiring

AWARNINGA

When the inverter power is ON, a high voltage is applied to the following terminals.

Main circuit terminals: ~ L1/R, L2/S, L3/T, P1, P(+), N(-), DB, U, V, W, RO, TO, R1, T1, AUX-contact (30A, 30B,
30C, Y5A, Y5C)

Insulation level

Main circuit — Enclosure : Basic insulation (Overvoltage category lll, Pollution degree 2)
Main circuit — Control circuit : Reinforced insulation (Overvoltage category lll, Pollution degree 2)
Relay output — Control circuit : Reinforced insulation (Overvoltage category Il, Pollution degree 2)

INSTALLATION AND WIRING

Risk of electric shock exists.

o~
o
[
=
o
©
=
(]



2.2 Wiring

[2] Terminal layout diagrams (main circuit terminals)

Figure A Figure B Figure C { Charging lamp
0 Charging lamp 13.5_135_ 135 12 _12__12

o, Charging lam|
o) 2 kAl
RO T0 P1 | P(+) | N(-) w

6 .. 16 __16 66 12 12 * ;
Termi ) @‘L?RLgs]L%gzm :(i) ri(’-»“u’[ﬂm@ elo[© e [ Groundlng
'erminal block width: 6.6 oG eG o8 | oG . .
uR | 2 | o fa terminal for lnput
v ] o .
TRoToee e % line provided
- Others: 9.5
Lz /" only on the EMC
(1] ) e
filter built-in type
Figure D Figure E Figure F / Figure G S
o Charging lamp | te— 6.6 & Charging lamp gﬁa 66 i
22 22 22 _165 2 2 2 Eia% 2 » » 20 20 0 O« Charging lamp
NI 30 .30 30
Peltlel [ololo]  [o[o[o ote)le)
LIR | 128 | L3 UV |w O O O U v | w
22 22 22 66165 22 22 22 LR | L2rs | Lam
S|o|leofe|[o|C|© 9 9 <N:(>) O O O
L1I/R | L2/S | L3T DB P1 P(+) | N(-) P1 P(+) N(-)

tECCMEL

O 25 25 25 O
165 oo oo 37 37 37

© - O
23

o
o

23 23 23
For Fig. F For Fig. G For Fig. F For Fig. G
Figure H / Figure | Figure J
X Charging lamp
o Charging lamp Eﬂﬁ&ﬂﬁi
51 51 51 51 51 51
LIR
51 51 51
oG ©G ©G LIR
37 51» 37 (FOV Flg H) T -5—1> 7 T T -5_1-
For Fig. H For Fig. | 51 (For Fig. 1)
P1 P(+) NG)
O
o o O o O o O
h T f : h f
51 51 51 51 51 51
Figure K Figure M
oL Charging lamp o8

]
o, Charging lamp HH

56

36 45 4 36 36 36
51 51 51 51 51 5 51 —_ = =

36 36 5 45
e
O O L1R L2/1s L3T u \% w
- ol lo) lo) (LI OO o) o) lo
o o

O 40 40
L1R P
51 51 51 51 51 51 51

— e T
51

Figure L

ﬂ%,,,A i P(+)
0 9 oo e e e

L2/S L2/S

—_
51 51

Viewed from A

Figure 2.2-10
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2.2 Wiring

Table 2.2-2 Recommended Wire Sizes

Recommended wire size (mm?)
> )
§ ® Nom!nal Inverter type Main circuit power input Braking
> E applied [L1/R, L2/S, L3/T] Grounding | Inverter DCR resistor
g S motor output
3 (kw) w/ wio [&G] U, V, W]
£ v,
HD mode LD mode MD mode DCR bCR [P1,P(+)] | [P(+), DB]
0.4 FRNO0.4G10-2J - -
0.75 FRNO.75G10-2J - -
15 FRN1.5G10-2J - - 20 2.0 2.0 2.0 2.0
22 FRN2.2G10-2J - - ’
3.7 FRN3.7G10-2J - -
55 FRN5.5G10-2J - - 35 35 a5 35
- FRN5.5G10-2J - ’ 2.0
75 35 5.5 5.5
N FRN7.5G10-2J - - 5.5 55
§ 11 FRN11G10-2J FRN7.5G10-2J - 5.5 14 8.0 8.0
] 15 FRN15G10-2J FRN11G10-2J - 14
ke 14 22 8.0 14
= 18.5 FRN18.5G10-2J | FRN15G10-2J - 9
[0}
£ 22 FRN22G10-2J FRN18.5G10-2J - 22 38 *1 22
S
0 - FRN22G10-2J - 38 *1 60 *2 14 38 ™1 38 ™1
FRN30G10-2J - - 38
38 60 38
37 FRN37G10-2J FRN30G10-2J - 60
45 FRN45G10-2J FRN37G10-2J - 60 100 60 100
55 FRN55G10-2J FRN45G10-2J - 100 22 100 -
75 FRN75G10-2J FRN55G10-2J - 150 *3 150 *3 150
90 FRN90G10-2J FRN75G10-2J - 150 - 150 200
110 - FRN90G10-2J - 200 38 200 250
0.4 FRNO0.4G10-4J - -
0.75 FRNO.75G10-4J - -
15 FRN1.5G10-4J - - 20
2.2 FRN2.2G10-4J - - 2.0 ' 20 2.0
3.7 FRN3.7G10-4J - - 2.0 ’
55 FRN5.5G10-4J - -
7.5 FRN7.5G10-4J FRN5.5G10-4J - 20
- FRN7.5G10-4J -
11 35 35 35
FRN11G10-4J - - a5
15 FRN15G10-4J FRN11G10-4J - 35 55 ’ 55
18.5 FRN18.5G10-4J | FRN15G10-4J - 55 8.0*4 55 55 )
22 FRN22G10-4J FRN18.5G10-4J - ) " ) 8.0*4 8.0%4
- FRN22G10-4J -
30 14
FRN30G10-4J - - 14 14
22 8.0
N 37 FRN37G10-4J FRN30G10-4J - -
o
= 45 FRN45G10-4J FRN37G10-4J - 2 28 22
[0}
2 55 FRN55G10-4J FRN45G10-4J - 38 38
<
Y 75 FRN75G10-4J FRN55G10-4J - 38 14 60 60
[
E 90 FRN90G10-4J FRN75G10-4J - 60 100
110 FRN110G10-4) | FRN90G10-4J FRN90G10-4J 100 100
132 FRN132G10-4J | FRN110G10-4J | FRN110G10-4J 22 150
160 FRN160G10-4J | FRN132G10-4J | FRN132G10-4J 150 150
200 FRN200G10-4) | FRN160G10-4J | FRN160G10-4J
200 250
220 FRN220G10-4J | FRN200G10-4J | FRN200G10-4J 200 -
250 - - FRN220G10-4J 38 250 325
280 - FRN220G10-4J - 250 - 150x2
FRN280G10-4J - - % 200x2
5
315 FRN315G10-4J - FRN280G10-4J 150x2
60
355 FRN355G10-4) | FRN280G10-4J | FRN315G10-4J 200x2 200x2 250x2
X
400 FRN400G10-4J | FRN315G10-4J | FRN355G10-4J
250x2 325x2
450 - FRN355G10-4) | FRN400G10-4J 250x2
500 FRN500G10-4) | FRN400G10-4J - 325x2 100 325x2
325x3
630 FRN630G10-4J | FRN500G10-4J - 325x3 325x3
710 - FRN630G10-4J - 250x4 325x4 325x4

*1 Use the crimp terminal model No. 38-6 manufactured by JST Mfg.Co., Ltd., or equivalent.
*2 Use the crimp terminal model No. 60-6 manufactured by JST Mfg.Co., Ltd., or equivalent.
*3 When using 150 mm? wires for main circuit terminals of FRN55G10-2J (LD mode), use CB150-10 crimp

terminals designed for low voltage appliances in JEM1399.

*4Use the crimp terminal model No. 8-L6 manufactured by JST Mfg.Co., Ltd., or equivalent.
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2.2 Wiring

Table 2.2-3
Terminals common to all inverter Recommended wire
types size (mm?) Remarks
Auxiliary control power input
tormirals RO, T(ﬁ 2.0 1.5 kW or above
- . 200 V class series with
AuxmarY fan power input 20 37 kW or above and 400 V
terminals [R1, T1] : clt.)ass series with 75 kW or
above




2.2 Wiring

[3] Description of terminal functions (main circuit terminals)

Table 2.2-4

Symbol

Classification

Name

Functional description

input for the
control circuit

L1/R, L2/S, |Main circuit power | Connect the three-phase input power lines.

L3/T input

u,vV,w Inverter output Connect a three-phase motor.

RO, TO Auxiliary  power| For a backup of the control circuit power supply, connect AC

power lines same as that of the main power input. (For inverters
with 1.5 kW or above)

motor grounding

P1, P(+) For direct current| Connect a DC reactor (DCR) for correcting power factor.
reactor * HD-mode inverters: A DCR is provided as option for 0.4 to 55
connection kW, and as standard for 75 kW or above.
LD-mode inverters: A DCR is provided as option for 5.5 to 45
kW, and as standard for 55 kW or above.
3 |P+), DB |For braking
g resistor Connect a braking resistor (option).
© connection
=
P(+), N(-) For DC link bus| Connect a DC link bus of other inverter(s). A high power-factor,
connection regenerative PWM converter is also connectable to these
terminals.
R1, T1 Auxiliary  power| Normally, no need to use these terminals. Use these terminals
input for the fans | for an auxiliary power input of the fans in a power system using
a power regenerative PWM converter (RHC series). (For 200 V
class series of inverters with 37 kW and 400 V class series with
75 kW or above)
&G For inverter and | Grounding terminals for the inverter's chassis (or case) and

motor. Earth one of the terminals and connect the other to the
grounding terminal of the motor. Inverters provide a pair of
grounding terminals that function equivalently.

(1) Inverter ground terminal&G

INSTALLATION AND WIRING
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The terminal is the ground terminal for the inverter chassis

Table 2.2-5 Grounding Instruments in
(case). Always connect to ground for safety and as a

Compliance with the Electric Facility Technical

countermeasure for noise. To prevent accidents such as electric  standards
shock and fire, the electric facility technical standards require Power Grounding class | Grounding
grounding construction for metallic frames in electric supply resistance
instruments. voltage
Follow the steps below in connecting the ground terminal on the Three- Class D 100 Q or
power supply side. %%S\? grounding below
1) Connect to a class D grounding electrode (200 V class series)
or a class C grounding electrode (400 V class series) .FI;R':S%' g%ﬁﬁ%igg 1&%\2"
according to the electric facility technical standards. 400 V

2) The grounding wire should be thick, with large surface area,
and as short as possible.

Note The 200 V/400 V class series of inverters (5.5 to 11 kW) with a built-in EMC filter have three grounding
terminals. To achieve more effective noise reduction, connect the ground line to the designated
grounding terminal.

(3 Chapter 13, Section 13.3.2 "Recommended installation method"

(2) Inverter output terminals U, V, W, motor ground terminal@G

1) Connect the 3 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 (&G).
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2.2 Wiring

Note When multiple combinations of inverters and motors exist, do not use multi-core cables for the purpose
of bundling the various wires.

Inverter 1 Motor 1

L

Inverter 2

S

Inverter 3

o

Multicore cable

Figure 2.2-11

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

1) Remove the jumper bar from the circuit terminals P1 and P(+).
2) Connect the P1, P(+) terminals for the DC reactor (option).

Note ° Keep the wiring length less than 10 m.
* Do not remove the jumper bar if a DC reactor is not used.
» LD-mode inverters with a capacity of 55 kW and inverters with 75 kW or above are equipped with a DC
reactor (DCR) as standard. Be sure to connect the DCR.
* DCRs do not have to be connected when connecting PWM converters.

AWARNING

Always connect a DCR (option) when the capacity of the power supply transformer exceeds 500 kVA and is 10
times or more the inverter rated capacity.

Risk of fire exists.

(4) Braking resistor connection terminals P(+) DB (22 kW or below)

Table 2.2-6
CaEacity Braking Built-in braking | Additional instruments for Work procedure
(kW) transistor resistor connection (option)
04-75 Built-in Built-in E;g';'gi ) resistor (added | k10w the steps 1), 2) and 3)
11-22 Built-in Not equipped Braking resistor Follow the steps 2) and 3)

When the capability of the built-in braking resistor in an inverter with a capacity of 7.5 kW or below is insufficient
(operations with increased frequency or a heavy inertia load), a large-capacity braking resistor (option) is required
to improve braking capacity. In these cases, the built-in braking resistor needs to be removed. Perform the
following steps.

1) For inverters with a capacity of 0.4 to 3.7 kW, disconnect the wires of the built-in braking resistor connected to
the terminals P(+), DB. For inverters with a capacity of 5.5 kW and 7.5 kW, disconnect the wires of the built-in
braking resistor connected to the terminal DB and the internal relay terminal (see the figure below). Insulate the
ends of the removed wires with an insulating tape and the like.

Terminal DB

Relay terminal

Wires from the built-in
DC braking resistor (DBR)

Figure 2.2-12

2) Connect the terminals P(+), DB of a braking resistor (option).
The internal relay terminal of inverters with a capacity of 5.5 kW and 7.5 kW should not be used.

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

Do not connect to terminals other than P(+) and DB when connecting braking resistors.

Risk of fire exists.

(5) DC link bus terminals P(+), N(-)

Table 2.2-7
) ) Built-in _Additional .
Ca‘L()amty Braking brakin instruments for Instruments connected/connection
(kW) transistor resisto% connection terminals
(option)

Braking unit Inverter - Braking unit: P(+), N(-)

30 -630 Not ipped Not ipped
ot equippe ot equippe Braking resistor | Braking unit - Braking resistor: P(+), DB

1) Connecting the braking unit/braking resistor (option)
Braking units and braking resistors are necessary for inverters with a capacity of 30 kW or above.

Connect terminals P(+), N(-) of the braking unit to the inverter terminals P(+), N(-). Arrange the equipment such
that the wiring length is below 5 m and route the two wires twisted or in contact with each other (parallel).

Connect the terminals P(+), DB of the braking unit to the terminals P(+), DB of the braking resistor. Arrange the
equipment such that the wiring length is below 10 m and route the two wires twisted or in contact with each
other (parallel).

For details such as other wiring, refer to the instruction manual for the braking unit.

2) Connection of other instruments
The DC link circuit of other inverters and PWM converters can be connected.

Note When you use DC link bus terminals P(+), N(-), consult your Fuiji Electric representative.

(6) Main circuit power input terminals L1/R, L2/S, L3/T (3 phase input)

Connect the three-phase input power lines.

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

2) Connect the power lines (L1/R, L2/S, L3/T) to MCCB or the earth leakage breaker (ELCB)*, or connect via MC
as necessary. The phase sequence of the power lines and the inverter do not need to be matched.

* With overcurrent protection
In emergencies such as when the inverter protective function is activated, disconnecting the inverter

from the power source to prevent magnification of failure or accident may be desired. Installation of an
MC which allows manual disconnection of the power source is recommended.

Tip
@ If you wish to use a single-phase power source to supply power, consult your Fuji Electric representative.

(7) Auxiliary control power input terminals RO, TO (1.5 kW or above)

The inverter can run without power input to the auxiliary power input terminals for control circuit. However, the
various inverter output signals and the keypad display will be terminated when the inverter main power is shut off
and the control power source is lost.

To retain an alarm output signal issued by the protective function or to keep the keypad alive even if the main
power has shut down, connect these terminals to the power supply lines. When the inverter input side has a
magnetic contactor (MC), wire from the input side (primary side) of the magnetic contactor (MC).

Terminal rating: 200 to 240 VAC, 50/60 Hz, maximum current 1.0 A (200 V series, 22 kW or below)
200 to 230 VAC, 50/60 Hz, maximum current 1.0 A (200 V series, 30 kW or above)
380 to 480 VAC, 50/60 Hz, maximum current 0.5 A (400 V series)

INSTALLATION AND WIRING
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2.2 Wiring

Note When connecting an 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 3 phase and the terminals RO, TO are
single phase. When connecting to terminals RO, TO from the input side of the earth leakage breaker,
make sure that the insulating transformer or the auxiliary B contact of the magnetic contactor is
connected as in the figure below.

Residual-current-

operated
protectice devide/ P1 P(+)
Earth leakage AC reactor © ©
circuit breaker  Radio noise fiter  Magnetic
Power supply Noise filter contactor urh A A 4 4 4
——X/— U//_© +
H L2/S L
——x i —— v o -
i L3/T —
S w1 11
Insulation A A A - 4
transformer -9
Y A
3¢ i - k% [ |]
’ TO:Q - DC/DC Power supply for
or i o113 inverter control
Magnetic contactor H\ A4 I_
Auxiliary B contacts | _aN__

Figure 2.2-13 Connection of the Earth Leakage Breaker

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

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

On connection examples for the PWM converter side, refer to the instruction manual for PWM
converters.

The RO, TO terminals of older models may be directly connected to the power source. Exercise extra
caution when replacing an older model.
Molded case circuit breaker

or
Residual-current-operated

protectice device/
Earth leakage circuit breaker

Filter Boost PWM FRN—G1S

Magnetic
9 reactor reactor converter

contactor

— o MN YL R PW) — PW) u
Power MMM g v
supply % g
—x o i T  NOFNO w
R1
: S1
H T1

Insulation
transformer &! RO
(100 VA) il

or

Magnetic contactor |_AN\_
Auxiliary B contacts |_AN\_

Figure 2.2-14 Example of Connection in Combination with PWM Converter

(8) Auxiliary power input terminals for fan R1, T1
The terminals are equipped on inverters of 37 kW or above in 200 V class series and 75 kW or above in 400 V
class series but are not used ordinarily.

Connect an AC power source when using direct current power supply input (such as in combination with PWM
converters).

Also switch the fan power source switching connectors "CN R", "CN W."

Terminal rating: 200 to 220 VAC/50 Hz, 200 to 230 VAC/60 Hz, maximum current 1.0 A (200 V series, 37 kW or
above)
380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz, maximum current 1.0 A (400 V series, between
75 kW and 400 kW)
380 to 440 VAC/50 Hz, 380 to 480 VAC/60 Hz, maximum current 2.0 A (400 V series, 500 kW,
630 kW)
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225 Control circuit terminals (common to all inverter types) <29
14

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

Z

The specifications for the screws used in the control circuit wiring and the wire size are shown below. <

z

The control circuit terminal blocks are common to all inverter types regardless of their capacities. 8

<

—

Table 2.2-8 Screw Specifications and Recommended Wire Size 3:'
l_

. Screw specifications . . [%2)

Terminals common to - - Recommended wire size Zz

all inverter types Screw size Tightening torque (mm?) N

(N-m) 5

- 2

Control cireuit M3 0.7 0.75 (Note) 8
terminals (&

(Note) Using wires exceeding the recommended sizes may lift the front cover depending upon the
number of wires used, impeding keypad's normal operation.

[2] Terminal layout diagrams (control circuit terminals)

[Y5ATY5CT Y3 [ Y4 [ v2 [FMAJFMP] X5 [ X6 [ X7 [ X8 X9 |
[30B] Y1 Y2] c1[11JPLC] X1 [ X2 X3 | X4 [DX-]
[30AT30c]cmY[ 11 12 [ 13 [CM[FWDIREV] CM [DX+][ SD |

NEEEEERRAREE
|8[8|8[8[3[8|0 338
SEELEEEEAREE

AUX-contact

Reinforce insulation
(Max. 250 VAC, Overvoltage category II, Pollution degree 2)

Figure 2.2-15
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[3] Notes on control circuit wiring

B For FRN75G1S-2J, FRN90G1S-2J, and FRN132G1S-4J to FRN630G1S-4J

(1) As shown in Figure 2.2-16, run the wires along the left-side panel of the inverter.
(2) Secure the wires to the wire fixing holders with cable ties (wire bands, etc.).
The cable ties should be max. 3.8 mm in width and max. 1.5 mm in thickness.

Cable tie

Wire fixing holder Control circuit

terminal block

Control circuit
wiring

Detail drawing of A part

panel

Control circuit
wiring

Figure 2.2-16 Control Circuit Wiring Layout and Secured Position

Note ° Route the wiring of the control circuit terminals as far from the wiring of the main circuit as possible.
Otherwise electric noise may cause malfunctions.
« Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live parts of
the main circuit (such as the terminal block of the main circuit).

AWARNING

Generally, the insulation for control signal wires are not enhanced. When the control signal wires come into
direct contact with the main circuit live section, the insulation cover may be damaged. High voltage of the main
circuit may be applied on the control signal wires, so exercise caution such that the main circuit live sections do
not contact the control signal wires.

Risk of accidents and risk of electric shock exist.

ACAUTION

Noise is generated by the inverter, motor, and wiring.

Exercise caution to prevent malfunction of peripheral sensors and instruments.
Risk of accidents exists.

The connection method differs for the control circuit terminals depending on the functional code setting matching
the purpose of inverter operation.

Properly wire such that the impact of noise generated by the main circuit wiring is reduced.
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[4] Terminal functions (control circuit)

Analog input terminals

Table 2.2-9

Symbol

Classification

Name

Functional description

[13]

Power supply for
the potentiometer

Power supply (+10 VDC) for frequency command potentiometer
(Potentiometer: 1 to 5 kQ)

The potentiometer of 1/2 W rating or more should be connected.

[12]

Analog input

Analog setting
voltage input

(1) The frequency is commanded according to the external
analog voltage input.
0 to +10 VDC/0 to £100% (Normal operation)
*+10 to 0 VDC/0 to 100% (Inverse operation)

(2) In addition to frequency setting, PID command, PID
feedback signal, auxiliary frequency command setting, ratio
setting, torque limiter level setting, torque command value*1,
*2/torque current command value*1, *2,
speed limit*4, or analog input monitor can be assigned to
this terminal.

(3) Hardware specifications

* Input impedance: 22 kQ

* The maximum input is £15 VDC, however, the voltage
higher than +10 VDC is handled as +10 VDC.

* Inputting a bipolar analog voltage (0 to +10 VDC) to

terminal [12] requires setting function code C35 to "0."

*1 Available under vector control without speed sensor.

*2 Available under vector control with speed sensor. (PG option required)

*4 Available in inverters having a ROM version 3600 or later.
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2.2 Wiring

Table 2.2-10

Symbol

Classification

Name

Functional description

[C1]

Analog setting
current input

(C1 function)

(1) The frequency is commanded according to the external
analog current input.

* 4 to 20 mA DC/0 to 100%, 0 to 20 mA DC/0 to 100% *4
(Normal operation)
* 20 to 4 mA DC/0 to 100%, 20 to 0 mA DC/0 to 100% *4
(Inverse operation)

@

~

In addition to frequency setting, PID command, PID
feedback signal, auxiliary frequency command setting, ratio
setting, torque limiter level setting, torque command value*1,
*2/torque current command value*1, *2,

speed limit*4, or analog input monitor can be assigned to
this terminal.

(3) Hardware specifications
* Input impedance: 250 Q

* The maximum input is +30 mA DC, however, the current
larger than +20 mA DC is handled as +20 mA DC.

(v2]

Analog input

Analog setting
voltage input

(V2 function)

(1

~

The frequency is commanded according to the external
analog voltage input.

+ 0 to +10 VDC/0 to +100% (Normal operation)
*+10 to 0 VDC/0 to 100% (Inverse operation)

In addition to frequency setting, PID command, PID
feedback signal, auxiliary frequency command setting, ratio
setting, torque limiter level setting, torque command value*1,
*2/torque current command value*1, *2,

speed limit*4, or analog input monitor can be assigned to
this terminal.

(2

~

(3) Hardware specifications
Input impedance: 22 kQ

The maximum input is £15 VDC, however, the voltage higher
than +10 VDC is handled as +10 VDC.

Inputting a bipolar analog voltage (0 to 10 VDC) to terminal
[V2] requires setting function code C45 to "0."

*1 Available under vector control without speed sensor.

*2 Available under vector control with speed sensor. (PG option required)

*4 Available in inverters having a ROM version 3600 or later.
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Table 2.2-11

Classification

Symbol

Name

Functional description

V2]

PTC/NTC
thermistor input

(PTCINTC
function)

(1) Connects PTC

(Negative Temperature Coefficient) thermistor for motor
protection. Ensure that the slide switch SW5 on the control
PCB is turned to the PTC/NTC position (refer to Section
2.2.7 "Setting up the slide switches").

The figure shown below illustrates the internal circuit
diagram where SW5 (switching the input of terminal [V2]
between V2 and PTC/NTC) is turned to the PTC/NTC
position. For details on SW5, refer to Section 2.2.7 "Setting
up the slide switches." In this case, you must also change
data of the function code H26.

(Positive Temperature Coefficient)/NTC

[13]

<Control circuit>
¢o— DC +10V

ve]

PTCINTC

thermistor
111

Resistor
27k Q

(Operation level)
SWSOV o

Compartor

—>
External
alarm

PTC/NTC
H26

INSTALLATION AND WIRING
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Figure 2.2-17 Internal Circuit Diagram (SW5 Selecting PTC/NTC)

[11] Analog common | Common for analog input/output signals ([13], [12], [C1], [V2] and

[FMAY]).

Isolated from terminals [CM] and [CMY].

@ - Since control signal wires are handled, these signals are especially susceptible to
the external noise effects. Route the wiring as short as possible (within 20 m) and
use shielded wires. In principle, ground the shielded sheath of wires; if effects of
external inductive noises are considerable, connection to terminal [11] may be
effective. As shown in Figure 2.2-18, be sure to ground the single end of the shield
to enhance the shield effect.

Analog input

- Use a twin-contact relay for low level signals if the relay is used in the analog input
signal wiring. Do not connect the relay's contact to terminal [11].

- When the inverter is connected to an external device outputting the analog signal,
the external device may malfunction due to electric noise generated by the inverter.
If this happens, according to the circumstances, connect a ferrite core (a toroidal
core or equivalent) to the device outputting the analog signal or connect a
capacitor having the good cut-off characteristics for high frequency between control
signal wires as shown in Figure 2.2-19.

- Do not apply a voltage of +7.5 VDC or higher to terminal [C1]. Doing so could
damage the internal control circuit.

Shielded Wire <Control Circuit> External Analog\ | Capacitor <Control Circuit>

——————————— Output Device 0.022 uF

[13] 50V

[12]

- (( ))

ot [11] J O M1
Potentiometer £ )
F
1kto5kQ — errite Core
- (Pass the same-phase

- wires through or turn
them around the ferrite
core 2 or 3 times.)
Figure 2.2-19 Example of Electric Noise
Reduction

Figure 2.2-18 Connection of Shielded Wire
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Digital input terminals

Table 2.2-12
s
g
= Symbol Name Functional description
8
o

[X1] Digital input 1 (1) Various signals such as "Coast to a stop," "Enable
"""""""""" external alarm trip," and "Select multi-frequency" can
_ X2] | Digitalinput2 be assigned to terminals by setting function codes E01

o to E09, E98, and E99. For details, refer to Chapter 5
(el | Digitalinput3 "FUNCTION CODES."

[X4] Digital input 4 (2) Input mode, i.e. SINK/SOURCE, is changeable by
"""""""""" using the slide switch SW1. (Refer to Section 2.2.7
_[Xs] | Digitalinput5 "Setting up the slide switches.")

[X6] Digital input 6 (3) The operating mode between individual digital input
""""""""""""""""""" terminals and terminal CM can be switched to "ON

[X7] Digital input 7 when shorted (active ON)" or "OFF when shorted
"""""""""" (active OFF)."

[X8] Digital input 8 o ) )
------------------------------------ (4) Digital input terminal [X7] can be defined as a pulse

[X9] Digital input 9 train input terminal with the function codes.

[FWD] Run forward Maximum wiring length: 20 m

command . .
____________________________________ Maximum input pulse:
[REV] Run reverse 30 kHz: When connected to a pulse generator with open
command )
collector transistor output
(Needs a pull-up or pull-down resistor. See notes
on page 2-26.)
100 kHz: When connected to a pulse generator with
complementary transistor output
5 For the settings of the function codes, refer to
2 Chapter 5 "FUNCTION CODES."
®©
S (Digital input circuit specifications)
[a)

<Control circuit>
[PLC]

JAN

O
[X1] to [X9],
[FWD], [REV]
§

5.4kQ
(1.6kQ for [X7])

[CM]
Figure 2.2-20 Digital Input Circuit
Table 2.2-13
Item Min. Max.
Operating voltage | ON level oV 2V
(SINK) OFF level 22V 27V
Operating voltage ON level 22V 27V
(SOURCE) OFF level oV 2V
Operating current at ON
(Input voltage is at 0 V) 2.5 mA 5mA
(For [X7]) (9.7 mA) | (16 mA)
Allowable leakage current at OFF - 0.5 mA
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Table 2.2-14

V]
Z
15 x
2 =
= Symbol Name =)
@ e
) <
&
[PLC] PLC signal (1) Connects to PLC output signal power supply. E
power Rated voltage: +24 VDC (Allowable range: +22 to +27 =
VDC), Maximum 100 mA DC =
()
(2) The terminal can also be used as a power source for the <
load connected to the transistor output. Refer to ~
"Transistor output" described later in this table for more. %
@©
[CM] Digital common Two common terminals for digital input signals S
These terminals are electrically isolated from the terminals
[11]s and [CMY].
@ B Using a relay contact to turn [X1] to [X9], [FWD], or [REV] ON or OFF
Figure 2.2-21 shows two examples of a circuit that uses a relay contact. In circuit
(a), the slide switch has been turned to SINK, whereas in circuit (b) it has been
turned to SOURCE.
Note: To configure this kind of circuit, use a highly reliable relay.
(Recommended product: Fuiji control relay Model HH54PW.)
<Control circuit> <Control circuit>
C
‘g_ [PLC] [PLC]
£
s
k= ]
) =
¢

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

Tiom (M)

(a) With the switch turned to SINK (b) With the switch turned to SOURCE
Figure 2.2-21 Circuit Configuration Using a Relay Contact

@ B Using a programmable logic controller (PLC) to turn [X1] to [X9], [FWD], or
[REV] ON or OFF

Figure 2.2-22 shows two examples of a circuit that uses a programmable logic controller
(PLC). In circuit (a), the slide switch has been turned to SINK, whereas in circuit (b) it
has been turned to SOURCE.

In circuit (a) below, short-circuiting or opening the transistor's open collector circuit in the
PLC using an external power supply turns ON or OFF control signal [X1] to [X9], [FWD],
or [REV]. When using this type of circuit, observe the following:

- Connect the + node of the external power supply (which should be isolated from the
PLC's power) to terminal [PLC] of the inverter.

- Do not connect terminal [CM] of the inverter to the common terminal of the PLC.
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Table 2.2-15

Classification

Symbol

Name

Functional description

Programmable
logic controller,

<Control circuit>

[PLC]

SOURCE |
| S

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

+24VDC

Photocoupler

[CM™]

<Frogrammable>

<Control circuit>
logic controller,

[PLC]

i
SOURCE

X1]to [X9]

[FWD], [REV] Photocoupler

+24VDC

[cM]

(a) With the switch turned to SINK

(b) With the switch turned to SOURCE

Figure 2.2-22 Circuit Configuration Using a PLC

For details about the slide switch setting, refer to Section 2.2.7 "Setting up the slide

switches."

Digital input

H For inputting a pulse train through the digital input terminal [X7]

Inputting from a pulse generator with an open collector transistor output, stray
capacity on the wiring between the pulse generator and the inverter may disable
transmission of the pulse train. As a countermeasure against this problem, insert a
pull-up resistor between the open collector output signal (terminal [X7]) and the
power source terminal (terminal [PLC]) if the switch selects the SINK mode input;
insert a pull-down resistor between the output signal (terminal [X7]) and the digital
common terminal (terminal [CM]) if the switch selects the SOURCE mode input. A
recommended pull-up/down resistor is 1 kQ 2 W. Check if the pulse train is correctly
transmitted because stray capacity is significantly affected by the wire types and
wiring conditions.
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Analog output, pulse output, transistor output, and relay output terminals

Table 2.2-16

Symbol Name Functional description

Classification

[FMA] Analog monitor | The monitor signal for analog DC voltage (0 to +10 V) or analog
DC current (+4 to +20 mA or 0 to +20 mA *4) is output. You can
(FMA function) select the output form (VO/IO) by switching the slide switch SW4
on the control PCB and changing data of the function code F29.
You can select one of the following signal functions with function
code F31.

INSTALLATION AND WIRING

o~
o
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* Output frequency  + Output current « Output voltage

* Output torque * Load factor » Power consumption
* PID feedback amount

* Speed (PG feedback value) » DC link bus voltage
* Universal AO » Motor output  Analog output test

* PID command * PID output

» Angular deviation (synchronous mode)*3

Analog output

* Input impedance of the external device: Min. 5 kQ (at 0 to
10VDC output)

(While the terminal is outputting 0 to 10 VDC, it is capable of
driving up to two analog voltmeters with 10 kQ impedance.)

* Input impedance of the external device: Max. 500 Q (at 4 to
20 mA DC output)

* Adjustable range of the gain: 0 to 300%

[11] Analog common | Two common terminals for analog input/output signals

These terminals are electrically isolated from terminals [CM]s
and [CMY].
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[FMP] Pulse monitor Pulse signal is output. You can also select one of the signal
functions listed in the above column for [FMA] using function
(FMP function) code F35.
* Input impedance of the external device: Min. 5 kQ
(While the terminal is outputting 0 to 10 VDC, it is capable of
driving up to two analog voltmeters with 10 kQ impedance.)
* Pulse duty: Approx. 50%
Pulse rate: 25 to 6000 p/s (at full scale)
(Voltage waveform)
* Pulse output waveform
J I_I |_L| 15. 0V~
16.5V
1 0.1V max.
5
533- Figure 2.2-23
o
o * FMP output circuit
E +24V —o—
[FMP]
Meter
[CM]
Figure 2.2-24
[CM] Digital common Two common terminals for digital input and [FMP] output
signals.
These terminals are electrically isolated from the terminals [11]s
and [CMY].
These are the shared terminals with the digital input terminal
[CM]s.

*3 Available in inverters having a ROM version 3000 or later.

*4 Available in inverters having a ROM version 3600 or later.
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Table 2.2-17

Classification

Symbol

Name

Functional description

[Y1]

Transistor
output 1

[Y2]

Transistor
output 2

[Y3]

Transistor
output 3

Transistor output

[Y4]

Transistor
output 4

(1) Various signals such as Inverter Running, Frequency Arrival
and Overload Early Warning can be output from these
terminals by setting function code E20 to E24. Refer to
Chapter 5 "FUNCTION CODES" for details.

(2) The operating mode between transistor output terminals [Y1]
to [Y4] and terminal [CMY] can be switched to "ON at signal
output (active ON)" or "OFF at signal output (active OFF)."

(Transistor output circuit specifications)

<Control circuit>

Photocoupler Current
________

------- - N\ 311035V

Voltage

Figure 2.2-25 Transistor Output Circuit

Table 2.2-18

ltem Max.

ON level 2V

voltage

OFF level 27V

Operating

Maximum motor 50 mA
current at ON

Leakage current at 0.1 mA
OFF

Figure 2.2-26 shows examples of connection between the control
circuit and a PLC.

@ * When a transistor output drives a control relay,
connect a surge-absorbing diode across relay's coil
terminals.

* When any equipment or device connected to the
transistor output needs to be supplied with DC power,
feed the power (+24 VDC: allowable range: +22 to
+27 VDC, 100 mA max.) through the [PLC] terminal.
Short-circuit between the terminals [CMY] and [CM] in
this case.

[CMY]

Transistor output
common

Common terminal for transistor output signals.

This terminal is electrically isolated from terminals [CM]s and
[11]s.
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2.2 Wiring

Table 2.2-19
S
8
i Symbol Name Functional description
1%
o
Tip B Connecting programmable logic controller (PLC) to terminal [Y1], [Y2], [Y3]
or [Y4]
Figure 2.2-26 shows two examples of circuit connection between the transistor
output of the inverter's control circuit and a PLC. In example (a), the input circuit of
the PLC serves as a SINK for the control circuit output, whereas in example (b), it
serves as a SOURCE for the output.
= <Control circuit> <Control circuit> Programmable
§- ontrol circui <E§2’§$’{:§ﬁ§> ontrol circui <Iogi?: comm"er>
8 Photocoupler Current CO—————— ,
o — Photocoupler Current |j( : ‘
% b SINK input 8 } }
g) to inpu [Toﬂ E } 1
3110 \2) P i
g vy Lo T L

SOURCE input

(a) PLC serving as SINK

(b) PLC serving as SOURCE

Figure 2.2-26 Connecting PLC to Control Circuit

[Y5A/C]

General purpose
relay output

(1

)

A general-purpose relay contact output usable as well as
the function of the transistor output terminal [Y1], [Y2], [Y3]
or [Y4].

Contact rating: 250 VAC 0.3 A, cos ¢ = 0.3,

48 VDC, 0.5A

Switching of the normal/negative logic output is applicable
to the following two contact output modes: "Active ON"
(Terminals [Y5A] and [Y5C] are closed (excited) if the signal
is active.) and "Active OFF" (Terminals [Y5A] and [Y5C] are
opened (non-excited) if the signal is active while they are
normally closed.).

Contact output

[30A/B/C]

Alarm relay
output (for any
fault)

(1

)

@)

When the inverter stops upon an alarm, output is generated
on the relay contact (1C).

250 VAC 0.3 A, cos ¢ = 0.3,
48 VDC, 0.5A
Any one of output signals assigned to terminals [Y1] to [Y4]

can also be assigned to this relay contact to use it for signal
output.

Contact rating:

Switching of the normal/negative logic output is applicable
to the following two contact output modes: "Active ON"
(Terminals [30A] and [30C] are closed (excited) if the signal
is active.) and "Active OFF" (Terminals [30A] and [30C] are
opened (non-excited) if the signal is active while they are
normally closed.).
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RS-485 communications port 0]
Z
Table 2.2-20 14
=
S Q
§ P
= Connector Name Functions <Z(
8 o
© =
5
DX+/DX- RS-485 A communications port transmits data through the RS-485 3:1
/SD communicatio | multipoint protocol between the inverter and a personal computer c'7>
ns port 2 or other equipment such as a PLC. (For setting of the terminating pa
(Terminals on | resistor, refer to Section 2.2.7 "Setting up the slide switches.")
control PCB) g
o
RJ-45 RS-485 (1) Used to connect the inverter with the keypad. The extension (‘_)c“
connector communicatio cable for remote operation also uses wires connected to
for the | ns port 1 these pins for supplying the keypad power.
keypad (connector for | (2 Remove the keypad from the standard RJ-45 connector and
the keypad) connect the RS-485 communications cable to control the
inverter through the PC or PLC (Programmable Logic
Controller). (For setting of the terminating resistor, refer to
Section 2.2.7 "Setting up the slide switches.")
A].+5V
ol3Nc
wo < o il
c DE/RE A+ 6 NC =
2 Ii] g 7 GND
5 GND Terminating |8 Vee RJ-45 connector
Q l resistor face
c SW3 RJ-45 connector
g pin assignment
g
O Figure 2.2-27 RJ-45 Connector and its Pin Assignment
+ Pins 1, 2, 7, and 8 are exclusively assigned to power lines for
the keypad. When connecting this RJ-45 connector to other
equipment, do not use these pins.
USB USB port A USB port connector (mini B) that connects an inverter to a
connector (On the | personal computer. FRENIC Loader (software®) running on the
keypad) computer supports editing the function codes, transferring them
to the inverter, verifying them, test-running an inverter and
monitoring the inverter running status.
* FRENIC Loader is contained in the provided CD-ROM.
FRENIC Loader is also available as a free download from our
website at:
http://www.fujielectric.co.jp/products/inverter/
On the Fuji website shown above, proceed through "Product
Information  Download-FRENIC-MEGA  Series-PC  Loader
Software." Then download the "FRENIC-Mini/Eco/Multi/MEGA PC
Loader Software (FRENIC Loader)" and "FRENIC Loader/PC
Loader Instruction Manual."

Note ° Route the wiring of the control circuit terminals as far from the wiring of the main circuit as
possible. Otherwise electric noise may cause malfunctions.
* Fix the control circuit wires with a cable tie inside the inverter to keep them away from the live
parts of the main circuit (such as the terminal block of the main circuit).
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2.2.6 Switching connectors

W Power supply switching connector "CN UX" (400 V class series with 75 kW or above)

The power supply switching connector "CN UX" is equipped on inverters of 75 kW or above in 400 V class series.
When the power supply connecting to the main power supply input terminals (L1/R, L2/S, L3/T) or the auxiliary
power input terminals for the fan (R1, T1) meets the following requirements, move the connector CN UX to U2
side. Otherwise, leave it on the U1 side, which is the factory default.

For details on the switching procedure, refer to Figures 2.2-28 and 2.2-29 appearing on the following pages.

(a) For FRN75G1S-4J to FRN110G1S-4J

CN UX (red) CN UX (red)
Setting @
Applicable 398 to 440 V/50 Hz, 430 to 480 V/60 Hz 380 to 398 V/50 Hz. 380 to 430 V/60 Hz
voltage (Factory default) ’

(b) For FRN132G1S-4J to FRN630G1S-4J

CN UX (red) CN UX (red)
Setting
= @
<3
<> N
Applicable 398 to 440 V/50 Hz, 430 to 480 V/60 Hz
gidhone (Factons dofaut 380 to 398 V/50 Hz, 380 to 430 V/60 Hz

Note 1he allowable voltage range is +10% and -15%.
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B Fan power source switching connector "CN R", "CN W" (200 V class series with 37 kW or above, 400 V class
series with 75 kW or above)

FRENIC-MEGA supports direct current power supply input with PWM converters in the standard specification.
However, inverters of 37 kW or above in 200 V class series and 75 kW or above in 400 V class series contain
parts which are driven by AC power supply such as the AC fan, so AC power must also be supplied. When using
DC power for the inverter, move connector "CN R" to side, move connector "CN W" to side, and connect
a designated AC power source to the auxiliary power input terminals for the fan (R1, T1).

For details on the switching procedure, refer to Figures 2.2-28 and 2.2-29.

(a) For FRN37G1S-2J to FRN75G1S-2J, and FRN75G1S-4J to FRN110G1S-4J

]
Z
x
=
o
Z
<
z
o)
ke
—
=
l—
)
<

N
ks
CNW <
| CN R (red) fwhite) CNR (red) S
Setting
In the case terminals R1 and T1 are NOT | In the case terminals R1 and T1 are used
Application | used * DC bus input type
(Factory default) « Combination with PWM converter

(b) For FRN90G1S8-2J, and FRN132G1S-4J to FRN630G1S-4J

Setting

CNW
(white)

(red) CNR
(red) L 4@'

In the case terminals R1 and T1 are NOT | In the case terminals R1 and T1 are used

Application | used « DC bus input type

(Factory default) - Combination with PWM converter

Note The fan power source switching connector "CN R" is on and "CN W" is on when shipped from
the factory. When direct current power supply input is not used, do not alter the setting.
Mistakes in the fan power source switching connector setting may prevent the cooling fan from
operating, and alarms such as cooling fin overheat /7~ / and charging circuit error /~~* may be

generated.
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W Position of each connector

The individual switching connectors are positioned on the power supply printed circuit board as shown in the

figure below.

Power supply switching
Keypad enclosure  connector "CN UX"

3/
[=)
FAN RC)

o

Auxiliary power input
terminal for control circuit

(a) For FRN37G1S-2J to FRN75G1S-2J, and
FRN75G1S-4J to FRN110G1S-4J

Figure 2.2-28 Switching Connector Positions

Y-
W

Note

Figure 2.2-29 Attachment and Removal of the

Switching Connector

Fan power
L source | o
switching —
.—| connectors g g %
— Auxiliary =
power input Auxili
terminal for S=S= pg\j(vleifli’%put
fan
\ terminal for
Power [ control
supply 1 circuit
printed :
g‘(:g‘:c'} B Fan power
[ Auxiliary power input source
switching
connectors
Power supply switching "CN R",
connector "CN UX" "CN W"

(b) For FRN90G1S-2J, and
FRN132G1S-4J to FRN630G1S-4J

When removing the individual connectors, pinch the
upper portion of the connector with the fingers, unlock
the fastener, and pull. When inserting the connector,
push in until the fastener lock engages with the
receiving end with a click.
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227 Setting up the slide switches

AWARNING

Before changing the switches, turn OFF the power and wait at least five minutes for inverters with a
capacity of 22 kW or below, or at least ten minutes for inverters with a capacity of 30 kW or above.
Make sure that the LED monitor and charging lamp are turned OFF. Further, make sure, using a
multimeter or a similar instrument, that the DC link bus voltage between the terminals P(+) and N(-) has
dropped to the safe level (+25 VDC or below).

INSTALLATION AND WIRING

Risk of electric shock exists.

Switching the slide switches located on the control PCB allows you to customize the operation mode of the
analog output terminals, digital 1/0 terminals, and communications ports. The locations of these switches are
shown in Figure 2.2-30.
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To access the slide switches, remove the front cover so that you can see the control PCB. For inverters with a
capacity of 30 kW or above, open also the keypad enclosure.

gy For details on how to remove the front cover and how to open and close the keypad enclosure, refer to

Section 2.2.2 "Removing and mounting the front cover and the wiring guide."
Table 2.2-21 lists the function of each slide switch.

Table 2.2-21 Function of Each Slide Switch

Slide Switch Function

<Switches the service mode of the digital input terminals between SINK and
SOURCE>

SW1 - This switches the input mode of digital input terminals [X1] to [X9], [FWD] and
[REV] to be used as the SINK or SOURCE mode.

- Factory default: SINK

<Switches the terminating resistor of RS-485 communications port on the inverter ON
and OFF. (RS-485 communications port 2, on the control PCB)>

- If the inverter is connected to the RS-485 communications network as a
terminating device, turn SW2 to ON.

Sw2

<Switches the terminating resistor of RS-485 communications port on the inverter ON

and OFF. (RS-485 communications port 1, for connecting the keypad)>

SW3 - To connect a keypad to the inverter, turn SW3 to OFF. (Factory default)

- If the inverter is connected to the RS-485 communications network as a
terminating device, turn SW3 to ON.

<Switches the output mode of the analog output terminal [FMA] between voltage and
current.>

This switches the output form (VO/IO) of the terminal [FMA]. When changing this
switch setting, also change the data of function code F29.

Table 2.2-22

SW4
Output mode SW4 Set data of F29 to:

Voltage output (Factory default) VO 0

Current output 10 1
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<Switches the property of the analog input terminal [V2]>

This switches the property of the terminal between analog setting voltage input, PTC
thermistor input, and NTC thermistor input. When changing this switch setting, also
change the data of function code H26.

Table 2.2-23
SW5 Output mode SW5 Set data of H26 to:
Analog setting current
input V2 0
(Factory default)
PTC thermistor input PTC/NTC 1 (alarm) or 2 (warning)
NTC thermistor input PTC/NTC 3

The following diagram shows the location of slide switches on the control PCB.

@]

S I -
1
SW3

SW5

Sw4 fik
SW2  SW

Table 2.2-24 Switching Examples and Factory Default

\ SW1 SW2 SW3 SW4 SW5
o OFF | OFF VO V2
] O = = O
Factory H = W ‘l
default ’;‘ ' g ' '
|| SINK
[o]
u SOURCE ON
] -—p
L I v
9] ON I0 |PTCINTC

Figure 2.2-30 Location of the
Slide Switches on the Control

PCB

@ To move a switch slider, use a tool with a narrow tip (e.g., tweezers), taking care not to touch
other electronic parts on the PCB. If the slider is in an ambiguous position, the circuit is unclear
whether it is turned ON or OFF and the digital input remains in an undefined state. Be sure to
place the slider so that it contacts either side of the switch.
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23 Attachment and Connection of Keypad

You can remove the keypad from the inverter main body to mount it on the board or remotely control it at hand.

RJ-45 connectors

Keypad
fixing screws

Inverter Keypad (rear)

Remote operation
extension cable

Figure2.3-1 Attaching the Keypad on the Board

The following parts are necessary when attaching the keypad to locations other than the inverter main body.

Table 2.3-1
Part name Type Remarks
Extension cable —for remote | -5 55 cp3g cB-1S Three lengths available (5 m, 3 m, 1 m)
operation (Note 1)
Keypad attachment screw M3x0O (Note 2) 2 screws required (prepared by user)

(Note 1) When using a commercially available LAN cable, use 10BASE-T/100BASE-TX straight cables (below 20
m) which meet the ANSI/TIA/EIA-568A category 5 standards of U.S.A.

Recommended LAN cable
Manufacturer: Sanwa Supply, Inc.
Type: KB-10T5-01K (for 1 m)
KB-STP-01K (for 1 m) (shielded cable)

(Note 2) When attaching to the board, use attachment screws with a length appropriate for the board thickness.
(The depth of threaded holes in the keypad is 11 mm)

B How to remove and attach the keypad

To remove the keypad, keep the hook pressed in the direction of the arrow and pull the keypad toward you. To
attach the keypad, reverse the steps.

Figure 2.3-2 Removal of the Keypad
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2.4 Protective Functions

2.4

Protective Functions

The table below lists the name of the protective functions, description, and alarm codes on the LED

monitor. If an alarm code appears on the LED monitor, remove the cause of activation of the alarm
function referring to Chapter 6 "TROUBLESHOOTING."

2-38

Table 2.4-1
Alarm output
- LEP [30A/B/C]
Name Description monitor (Note)
displays
Overcurrent Stops the inverter output to protect the inverter from an During Ay Yes
protection overcurrent resulting from overload. acceleration
Short-circuit Stops the inverter output to protect the inverter from
protection overcurrent due to a short-circuiting in the output circuit. During Ny
Ground fault Stops the inverter output to protect the inverter from deceleration
protection overcurrent due to a ground fault in the output circuit. During ya
(For models of 22 kW in 200 V class series and 22 kW running at
or below in 400 V class series) constant
speed
Detects a zero-phase current in the output current and - £ Yes
stops the inverter output to protect the inverter from
overcurrent due to a ground fault in the output circuit.
(For models of 30 kW in 200 V class series and 30 kW or]
above in 400 V class series)
Overvoltage Stops the inverter output upon detection of an During Ll Yes
protection overvoltage condition (400 VDC for 200 V class series, |acceleration
800 VDC for 400 V class series) in the DC link bus. During Ny
This protection is not assured if extremely large AC line |deceleration
voltage is applied inadvertently. During Ve
running at
constant
speed
(stopped)
Undervoltage Stops the inverter output when the DC link bus voltage drops below LU Yes*
protection the undervoltage level (200 VDC for 200 V class series, 400 VDC for
400 V class series).
Note that, if the restart mode after momentary power failure is
selected, no alarm is output even if the DC link bus voltage drops.
Input phase loss | Protects the inverter or stops the inverter output when an input| [ = Yes*
protection phase loss is detected.
If connected load is light or a DC reactor is connected to the inverter,
this function may not detect input phase loss if any.
Output phase | Detects breaks in inverter output wiring during running, stopping the| i~/ Yes*
loss protection |inverter output.
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Overheat Stops the inverter output upon detecting excess heat sink LH 7 Yes 10}

protection temperature in case of cooling fan failure or overload. é
Detects a failure of the internal air circulation DC fan and stops the §
inverter. m)
(For models of 45 kW in 200 V class series and 75 kW or above in <Z(
400 V class series) (ZD
Stops the inverter output upon detecting an excessively high LiHT Yes E
surrounding temperature inside the inverter caused by a failure or an =
overload condition of the cooling fan. =
The electronic thermal protection for the braking resistor stops the o Yes* 2
inverter output to prevent the braking resistor from overheating. (For N
models of 22 kW in 200 V class series and 22 kW or below in 400 V &
class series) &
* Function codes must be set according to the braking resistor. ©

Overload Stops the inverter output upon detection of the abnormal heat sink| /7 ./ Yes

protection temperature and switching element temperature calculated with the
output current.

External alarm | Places the inverter in alarm-stop state upon receiving digital input L Yes*

input signal THR.

Fuse blown Upon detection of a blown fuse in the inverter’'s main circuit, this LS Yes
function stops the inverter output. (For models of 75 kW in 200 V
class series and 90 kW or above in 400 V class series)

Abnormal Upon detection of an abnormal condition in the charger circuit Fh Yes

condition in inside the inverter, this function stops the inverter output. (For

charger circuit | models of 37 kW in 200 V class series and 75 kW or above in 400 V
class series)

Braking Stops the inverter output if a breakdown of the braking transistor is ot Yes*

transistor broken| detected.
(Only for braking transistor built-in type inverters)

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon
function code setting.

2-39



2.4 Protective Functions

Table 2.4-2
Alarm output
- LEP [30A/B/C]
Name Description monitor (Note)
displays
Overspeed - When d35 = 999, stops the inverter if the detected speed is 120%| /% Yes
or over of the maximum output frequency x (d32 or d33). *1 to *4
- When d35 # 999, stops the inverter if the detected speed is greater
than or equal to the maximum output frequency x (d35). *3, *6
- Stops the inverter if the detected speed is 120% or over of 120 Hz.
*3
- Stops the inverter if the detected speed is 120% or over of 200 Hz.
*4
PG wire break | Stops the inverter output if a PG wire break is detected. L Yes
*1 ’*2’*4
Electronic | The inverter stops running to protect the motor in accordance with| i / Yes*
thermal the electronic thermal overload protection setting. =
overload - Protects general-purpose motors over the entire frequency range. Ll
- Protects inverter motors over the entire frequency range. oy
* The operation level and thermal time constant can be set. (0.5 to
75.0 minutes)
PTC Upon detecting an abnormal motor temperature, the PTC thermistor| i~ Yes*
< |thermistor | stops the inverter to protect the motor.
o
ks Connect a PTC thermistor between terminals [V2] and [11] and set
% the function codes and slide switch on the control PCB accordingly.
o
S NTC The NTC thermistor detects the motor temperature.
= .
= thermistor Connect an NTC thermistor between terminals [V2] and [11] and set
the function codes and slide switch on the control PCB accordingly.
NTC Stops the inverter upon detecting a wire break in the NTC thermistor| 54 Yes
thermistor |embedded in the motor.
wire break
Overload Outputs a preliminary alarm (OL) at a preset level before the inverter - -
early. is stopped by the electronic thermal overload protection for the
warning motor.
(Only for the first motor only)
Memory error The inverter checks memory data after power-on and when the data Erl Yes
detection is written. If a memory error is detected, the inverter stops.
Keypad Stops the inverter output upon detecting a communications error Eri Yes
communications | between the inverter and the keypad during operation using the
error detection | keypad.
CPU error If the inverter detects a CPU error or LSI error caused by noise or ErT Yes
detection some other factors, this function stops the inverter.
Option Upon detection of an error in the communication between the ErH Yes
communications | inverter and an optional card, this function stops the inverter output.
error detection
Option error When an option card has detected an error, this function stops the £r5 Yes

detection

inverter output.
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Operation STOP Pressing the & key on the keypad forces the inverter ErE Yes* )
protection key to decelerate and stop the motor even if the inverter is é
priority running by any run commands given via the terminals or §

communications (link operation). (After the motor stops, o

the inverter issues alarm 5-5.) Z

Start To prevent a sudden start, the inverter prohibits any run %

check operations and displays £~ on the LED monitor if any =

function |run command is present when: é

- Powering up |<£

- An alarm is released (the & key is turned ON or an %

alarm reset RST is input.) —

- "Enable communications link LE" has been activated P

and the run command is active in the linked source. %

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon S

function code setting.

*1  Available under V/f control with speed sensor. (PG option required)

*2 Available under dynamic torque vector control with speed sensor. (PG option required)
*3 Available under vector control without speed sensor.

*4  Available under vector control with speed sensor. (PG option required)

*6 Available in inverters having a ROM version 3600 or later.
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The alarm stop state is reset by pressing the key or by the
digital input signal RST.

< Saving the alarm history and detailed data > The information on
the previous 4 alarms can be saved and displayed.

Table 2.4-3
Alarm
LED output
Name Description monitor | [30A/B/C]
displays (Note)
Tuning error During tuning of motor parameters, if the tuning has failed or has| £/ Yes
detection been aborted, or an abnormal condition has been detected in the
tuning result, the inverter stops its output.
RS-485 When the inverter is connected to a communications network via the | £~5 Yes*
communications | RS-485 port designed for the keypad, detecting a communications
error detection | error stops the inverter output.
(COM port 1)
Excessive speed| Stops the inverter output if the speed deviation (difference between ErE Yes*
deviation the speed command value and the feedback value) exceeds the
*1 to *4 | preset value.
Data save error | If the data could not be saved during activation of the undervoltage Eri Yes
during under- protection function, the inverter displays the alarm code.
voltage
Excessive Stops the inverter output if the position deviation (difference Ero Yes*
position between the target position and the current position) exceeds the
deviation preset value.
*1 ,*2’*4,*5
RS-485 When the inverter is connected to a communications network via £ Yes*
communications |the RS-485 port on the control terminals DX+ and DX-, detecting a
error detection communications error stops the inverter output.
(COM port 2)
Hardware Stops the inverter output upon detecting a malfunction of LS| on the ErH Yes
error power printed circuit board, which is mainly caused by noise.
Mock alarm Mock alarm can be generated with keypad operations. Err Yes
PID feedback When the PID feedback is assigned to the current input, if a wire LoF Yes*
wire break break is detected, either the warning with transistor output or the
alarm output can be selected.
Alarm relay The inverter outputs a relay contact signal when the inverter issues - Yes
output an alarm and stops the inverter output.
(for any fault) < Alarm reset >

Stall prevention

When the output current exceeds the current limiter level during
acceleration/deceleration or constant speed running, this function
decreases the output frequency to avoid an overcurrent trip.

Retry

When the inverter has stopped because of a trip, this function allows
the inverter to automatically reset itself and restart. (You can specify
the number of retries and the latency between stop and reset.)

Surge protection

Protects the inverter against surge voltages which might appear
between one of the power lines for the main circuit and the ground.

Command loss

Upon detecting a loss of a frequency command (because of a

detected broken wire, etc.), this function issues an alarm and continues the
inverter operation at the preset reference frequency (specified as a
ratio to the frequency just before the detection).
Protection Upon detecting a momentary power failure lasting more than 15 ms, - -
against this function stops the inverter output.
momentary If restart after momentary power failure is selected, this function

power failure

invokes a restart process when power has been restored within a
predetermined period (allowable momentary power failure time).
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Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon
function code setting.

*1  Available under V/f control with speed sensor. (PG option required)

*2 Available under dynamic torque vector control with speed sensor. (PG option required)
*3 Available under vector control without speed sensor.

*4  Available under vector control with speed sensor. (PG option required)

*5 Available in inverters having a ROM version 3000 or later.

INSTALLATION AND WIRING

o~
o
[
=
o
©
=
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Table 2.4-4
Alarm
LED output
Name Description monitor | [30A/B/C]
displays (Note)
Light alarm The "light-alarm" display is indicated when alarm or warning LA -
(warning) matters set as minor troubles occurred. The operation is continued.

Light alarm object

I/ I/}

Heat sink overheat(Ls~ / ), External alarm (_i7="), Inverter internal

I/} /"Lt

overheat(_s7= ), Braking resistor overheat (==~ ), Overload of
motor 1 through 4 (/. /to /i, 4 ), Option communications error
£, Option error (£~5 ), RS-485 communications error (COM

port 1)(5~5 ), RS-485 communications error (COM port 2) (5~ ),
Speed mismatch or excessive speed deviation (5~ ), Excessive
position deviation (5~ )*5, PID feedback wire break (£ =~ ), DC
fan locked (/7. ), Motor overload early warning (/7. ), Heat sink

overheat early warning (//~'), Lifetime alarm (. .~ ), Reference
[y

command loss detected (-~~~ ), PID alarm (' .= ), Low torque
output (L7 ), PTC thermistor activated (/. ), Inverter life

(cumulative run time) (=/£ ), Inverter life (number of startups)

(/i_/_/// )

Note: In Alarm output [30A/B/C] column, "Yes*" means that an alarm may not be issued depending upon
function code setting.

*5 Available in inverters having a ROM version 3000 or later.
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e Chapter 3

KEYPAD FUNCTIONS
(OPERATING WITH THE KEYPAD)

This chapter describes the names and functions of the keypad and inverter operation using the keypad. The
inverter features three operation modes (Running, Programming and Alarm modes) which enable you to run and
stop the motor, monitor running status, set function code data, display running information required for
maintenance, and display alarm data.
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3.1 LED Monitor, Keys and LED Indicators on the Keypad

31 LED Monitor, Keys and LED Indicators on the Keypad

The keypad allows you to run and stop

) . i 7-segment

the inverter, display various data, LED monitor
specify the function code data, and UP key LED indicators
monitor 1/O signal states, maintenance RUN LED
information, and alarm information. Program I RUN key

/Reset key I

Function STOP key
/Data key
USB port DOWN key

Figure 3.1-1 Appearance of Keypad and Names of Parts

Table 3.1-1 Overview of Keypad Functions

It LED Monitor, Keys, Functions
®M " land LED Indicators
Four-digit, 7-segment LED monitor which displays the followings according to the
operation modes.
_é M In Running mode: Running status information (e.g., output frequency, current,
S - NN and voltage)
E uouuy When a light alarm occurs, . -/, is displayed.
4 B In Programming mode: Menus, function codes and their data
M In Alarm mode: Alarm code which identifies the alarm factor when the
protective function is activated.
Switches the operation modes of the inverter.
H In Running mode: Pressing this key switches the inverter to Programming
mode.
\ B In Programming mode: Pressing this key switches the inverter to Running mode.
H In Alarm mode: Pressing this key after removing the alarm factor will
switch the inverter to Running mode.
Performs the operations in each mode as follows:
M In Running mode: Switches the information to be displayed concerning the
" status of the inverter (output frequency (Hz), output current
E‘ (A), output voltage (V), etc.).
= When a light alarm is displayed, holding down this key
'% resets the light alarm and switches back to Running mode.
<3 W In Programming mode: Pressing this key displays the function code or establishes
@) .
the data entered with keys.
B In Alarm mode: Pressing this key displays the details of the problem
indicated by the alarm code.
Runs the motor.
Stops the motor.
Selects the setting items and changes the function code data displayed on the LED
/ .
monitor.
%) RUN LED Lights when running with a run command entered by the key, by terminal
% command FWD or REV, or through the communications link.
o
<
£ KEYPAD Lights when the inverter is ready to run with a run command entered by the key.
[a] . . :
u CONTROL LED In Programming and Alarm modes, however, pressing the key cannot run the inverter
even if this indicator lights.
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3.1 LED Monitor, Keys and LED Indicators on the Keypad

LED Monitor, Keys, Functions
Item and LED Indicators
Hz, A, kKW, r/min, m/min:
The unit of numeral displayed on the LED monitor in Running mode is identified by
combination of lit and unlit states of these three LED indicators. Refer to Section 3.3.1
Unit LEDs "Monitoring the running status" for details.

3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

g | BLEDY PRG. MODE:

5 . :

§ While the inverter is in Programming mode, the LEDs of Hz and kW light.

@ (HHz A BkW)
x10 LED lights when the data to display exceeds 9999. When this LED lights, the
"displayed value x 10" is the actual value.

x10 LED
Example: If the data is 12,345, the LED monitor displays /~'=~and x10 LED lights at
the same time, meaning that the actual value is "1,234 x 10 = 12,340."

b=

& The inverter can be connected to a PC via a USB cable.

m

%J The connector type on the inverter side is a miniB type.

3-2



3.1 LED Monitor, Keys and LED Indicators on the Keypad

B 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 if the protective function is activated.

If one of LED4 through LED1 is blinking, it means that the cursor is at this digit, allowing you to change it.

If the decimal point of LED1 is blinking, it means that the currently displayed data is a value of the PID
command, not the frequency data usually displayed.

LED4 LED3  LED2 LED1
[
L A

Figure 3.1-2 7-Segment LED Monitor

(o EIN K KEYPAD FUNCTIONS

Table 3.1-2 Alphanumeric Characters on the LED Monitor

Character | 7-segment | Character | 7-segment | Character | 7-segment | Character | 7-segment
0 J 9 g i / r I
1 / A A J ,_/ S 5
2 c b b K + T r
3 I C L L L u u
4 Y d =4 M /7 v L
5 5 E £ n n w 7
6 & F F o o X F
7 7 G L P P y Y
8 =] H H q g z c
Special characters and symbols (numbers with decimal point, minus and underscore)
0-s | g-9 | - - _ _

B Simultaneous keying

Simultaneous keying means pressing two keys at the same time. The FRENIC-MEGA supports
simultaneous keying as listed below.

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 while holding down the
key.)



3.2 Overview of Operation Modes

3.2 Overview of Operation Modes

FRENIC-MEGA features the following three operation modes:

After powered ON, the inverter automatically enters this mode.

H Running mode:
This mode allows you to specify the reference frequency, PID command value

and etc., and run/stop the motor with the and keys.

It is also possible to monitor the running status in real time.

If a light alarm occurs, the /. -~/ appears on the LED monitor.

B Programming mode: This mode allows you to configure function code data and check a variety of
information relating to the inverter status and maintenance.
B Alarm mode : If an alarm condition arises, the inverter automatically enters Alarm mode. In this
mode, you can view the corresponding alarm code* and its related information.
* Alarm code: Indicates the cause of the alarm condition. For details, refer to
Chapter 2, Section 2.4 "Protective Functions" and Section 3.4.7 "Reading alarm

information" in this Chapter.

Figure 3.2-1 shows the status transition of the inverter between these three operation modes. If the
inverter is turned ON, it automatically enters Running mode, making it possible to start or stop the motor.

Power ON

—| Running mode I—
[S—-——————~— Programming mode
Run/Stop of motor _! | — & | Configuration of function
- code data and monitor of
maintenance/alarm info
and various status

|
‘_| Monitor of running status :
" Y
/

Detection of % Release of |
a light alarm oA/ a light alarm Y !
_______ - 1
: Run/Stop of motor Jl // I
i [ / h
Light alarm displayed !
L e . @ ;]
v 1 1
A / /  (Press this key if
K / analarm has

\
occurred.)

Occurrence of Y\
a heavy alarm \\ \ a heavy alarm

N
\ )
\ AY 1
\\ \\\ II
Y \ Release of ! /
\ ,‘ //

1

1

1

1

D Alarm mode

Display of alarm status

Figure 3.2-1 Status Transition between Operation Modes



3.2 Overview of Operation Modes

The figure below illustrates the transition of the LED monitor screen during Running mode, the transition
between menu items in Programming mode, and the transition between alarm codes at different
occurrences in Alarm mode.

i Programming mod
Power ON Running mode _ ogra _ g mode
Run/stop of motor <Sett|ng of function codes >
\3, Monitor of running status Monitor of various inverter status 7))
I / Menu-driven \ %
e feee——— e | EELECETErTTe ~
' (1 ' - i fu
' | Speed monitor (Hz) i 0 i Quick Setup ! O
‘| Eg. [som0 i ' Menu #0 _ ! pd
' ! ' OFnc ' )
R e e - | : L
& | DI o
Output current (A) 1 Data Setting ' E
Input power (kW) 1 Menu #1 i
E.g. ' Data Setting ! i
: — (o] : 3
' | o
Calculated torque (%) "¥/ ' of e
Eg.| 50 : Data Checking | (&)
1 & 1 Menu #2 E |
Output voltage (V) e — ﬁ'""'""l
T e e o
Eg. | Drive Monitoring |
i ' Menu #3 = |
Motor output ' = i :
o ' !
o[ 955] ! O Checking | |
Load factor E Menu #4 o I'"D E
E.g.| 50 ' :
9 ' Maintenance Info.| !
[j— A——— (%2 1 Menu #5 CrHE '
'| PID command ' 2) i > ’[L{L i
| Eg.[ 0] ! | i
: : r“u : :M 46 Alarm Info. !
' ! 1 Menu c o '
1| PID feedback value , ! |
E E.g. E :::::::::::::::[:::::::::::I
! ] ' | Data copy !
! [PID output :  Menu #7 !
\| Eg [ma] :
s e - —
E Analog input monitor E (*3) %)
|| Es :
I________ S —————
i —
i [Torque current ! (*4)
| o[ o) :
! T !
E Magnetic flux command | !
'| Eg.| 50 X
. i
TTTTTTTT f """""" B Alarm mode
(Display of alarm status)
Input watt-hour P p
Eg. <__ ([ Currentalam code | )
S S MY .
Most recent alarm code
Occurence of Eg. *
an alarm T

(Press these keys if an alarm
has occured.)

2nd recent alarm code
Eg.
T
3rd recent alarm code

E.g. [30m4]
\_ L
(*1) The speed monitor allows you to select the desired one from the speed monitor items by using
function code E48.

(*2) Applicable only when PID control is active (JO1 = 1 to 3)

(*3) The analog input monitor can appear only when the analog input monitor function is assigned to any of
the analog input terminals by any of function codes E61 to E63.

(*4) [/ appears under the V/f control.
(*5) Applicable only when the full-menu mode is selected (E52 = 2).

Figure 3.2-2 Transition between Basic Screens in Individual Operation Mode
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3.3 Running Mode

3.3

3.3.1

Running Mode

When the inverter is turned on, it automatically enters Running mode in which you can:

(1) Monitor the running status (e.g., output frequency and output current),
(2) Configure the reference frequency and other settings,

(3) Run/stop the motor,

(5) Switch between remote and local modes, and

)
)
(4) Jog (inch) the motor,
)
)

(6) Monitor light alarms

Monitoring the running status

In Running mode, the fourteen items listed below can be monitored. Immediately after the inverter is

turned on, the monitor item specified by function code E43 is displayed. Press the key to switch

between monitor items.

Table 3.3-1 Monitoring Items

Display Function
Monitor item sample | LED indicator | Unit Meaning of displayed value code data
(*1) for E43
. Function code E48 specifies what to be displayed on the LED monitor
Speed monitor and LED indicators. 0
Output
frequency 1 SO0 Frequency actually being output E48=0
(before slip SULL | MHZOAOKW | Hz quency y being outp ( )
compensation)
Output
frequenpy 2 SO0 | mHzOADKW Hz Frequency actually being output (E48 =1)
(after slip
compensation)
N Ref fi bei t
houoncy SOO0 | MHZOACKW | Hz | o eneY BENI S (ggg = o)
requency
Motor speed /507 | MHzMAKW | r/min | Output frequency x ;%(1 (E48 = 3)
I;‘?:gdshaft S0 | MHzMACKW | r/min | Output frequency (Hz) X E50 (E48 = 4)
Line speed 707 | OHzZMAMKW | m/min | Output frequency (Hz) X E50 (E48 = 5)
; - - Output fi
'(?)f)p'ay speed | GO0 |OHZDATKW | % | fioximom feacengy ™1 (E48=7)
Output current 275 | OHzEADKW A gk/lrrsent output from the inverter in 3
(O*lzj;put voltage S | OHZzOACKW Vv \R/%Itgge output from the inverter in 4
~ Motor output torque in %
Calculated torque 54| OHzOAOKW % (Calculatepd vaIu?e) ? 8
Input power 75 | OHzOARKW | kW | Input power to the inverter 9
PID command J— PID command and its feedback
(*3, *4) i | HZDADKW } converted into physical quantities 10
of the object to be controlled.
grlr?oLeneidba(zl’(‘B 5) 2077 | OHZOADCKW . Refer to function codes E40 and 12
’ E41 for details.
~ PID output in % as the maximum
* * 117 0,
PID output (*3, *4) i, | OHzOAOKW %o frequency (FO3) being at 100% 14
- Load factor of the motor in % as
* 7 o
Load factor (*6) —oc | DIHZOATKW % |the rated output being at 100% 15
Motor output (*7) HA55 |OHzOARKW | kW | Motor output in kW 16




3.3 Running Mode

An analog input to the inverter in

Analod inout a format suitable for a desired

g 1P gy | G40 |OHZDADKW | - |scale. 17
Refer to function codes E40 and
E41 for details.

Torque current . 49 | OHZOACKW % Torque current command value or 23

(*9) calculated torque command
Maanetic flux - Magnetic flux command value
9 4 507 | OHzOAOKW % | (Available only under vector 24
comman control)
= Input watt -h kWh
Input watt-hour 007 | OHzOADKW | kwh | RPUEwa 1000ur ( ) 25
B On, O Off

A value exceeding 9999 cannot be displayed as is on the 4-digit LED monitor screen, so the LED monitor
displays one-tenth of the actual value with the x10 LED lit.

When the LED monitor displays an output voltage, the 7-segment letter // in the lowest digit stands for the
unit of the voltage "V."

These PID related items appear only when the inverter drives the motor under the PID control specified by
function code (JO1 =1, 2 or 3).

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.

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

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

The analog input monitor can appear only when the analog input monitor function is assigned to any of the
analog input terminals by any of function codes E61 to E63.

{7 appears under the V/f control.

Tip Excepting the speed monitor (E43 = 0), the monitor display of various running status on the

keypad can be filtered. If the display varies unstably so as to be hard to read due to load
fluctuation or other causes, increase this filter value. (2 Function code E42)

OE Il KEYPAD FUNCTIONS
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3.3.2

Monitoring light alarms

The FRENIC-MEGA identifies abnormal states in two categories--Heavy alarm and Light alarm (displayed
on digital output terminals). If the former occurs, the inverter immediately trips; if the latter occurs, the
inverter shows the / =~/ on the LED monitor and blinks the KEYPAD CONTROL LED but it continues to
run without tripping. Which abnormal states are categorized as a light alarm ("Light alarm" object) should
be defined with function codes H81 and H82 beforehand. Assigning the LALM signal to any one of the
digital output terminals with any of function codes E20 to E24 and E27 (data = 98) enables the inverter to
output the LALM signal on that terminal upon occurrence of a light alarm.

L) For details of the light alarm objects, refer to Chapter 2, Section 2.4 "Protective Functions."

B How to check a light alarm factor
If a light alarm occurs, /. -~/ appears on the LED monitor. To check the current light alarm factor, enter

Programming mode by pressing the key and select 5_ =/5 on Menu #5 "Maintenance Information."

It is also possible to check the factors of the last three light alarms 5_ 77 (last) to 5_ 75 (3rd last). For

details of the menu transition of the maintenance information, refer to Section 3.4.6 "Reading maintenance
information."

B Releasing the light alarm

To return the LED monitor from the /. -/ display to the normal display state (showing the running status

such as reference frequency), press the key in Running mode.

If the light alarm factor(s) has been successfully removed, the KEYPAD CONTROL LED stops blinking
and the digital output LALM also goes OFF. If any light alarm factor persists (e.g., detecting a DC fan lock),
the KEYPAD CONTROL LED continues blinking and the LALM remains ON.



3.3 Running Mode

3.33 Setting up frequency and PID commands

You can set up the desired frequency and PID commands by using @ and @ keys on the keypad. It is
also possible to set up the frequency command as load shaft speed by setting function code E48.

B Setting up a frequency command

Using the keypad (FO1 = 0 (factory default) or 8)

(1) Set function code FO1 to "0" or "8" (@ and @ keys on keypad). If the keypad is in Program mode
or Alarm mode, the current reference frequency cannot be set with the @/@ key. Enter Running
mode to allow you to display the reference frequency by using the @/@ key.

(2) Pressthe @/@ key to display the current reference frequency. The lowest digit will blink.

(3) To change the reference frequency, press the @/@ key again. The new setting can be saved into
the inverter’s internal memory.

OE Il KEYPAD FUNCTIONS

Tip ° The reference frequency will 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.

+ If you have set function code FO1 to "0" or "8" (@ and @ keys on keypad) but have
selected a frequency command source other than frequency command 1 (i.e., frequency
command 2, frequency command via communication, or multi-frequency command), then the
@ and @ keys are disabled to change the current frequency command even in Running

mode. Pressing either of the @ and @ keys just displays the current reference frequency.

* When you start specifying the reference frequency or any other parameter with the @/@
key, the least significant digit on the display blinks; that is, the cursor lies in the least
significant digit. Holding down the key changes data in the least significant digit and
moves the cursor to the next higher digit.

+ After the least significant digit blinks by pressing the @/@ key once, holding down the
key for more than 1 second moves the cursor from the least significant digit to the most
significant digit. Further holding it down moves the cursor to the next lower digit. This action
is called "Cursor movement.”

» Setting FO1 data to "8" (@ and @ keys on keypad) enables the balanceless-bumpless
switching. When the frequency command source is switched to the keypad from any other
source, the inverter inherits the current frequency that has applied before switching. Even if
this function is used to switch the current frequency, shockless running can be done.

Using analog input (FO1 =1 to 3, or 5)

* Applying the gain and bias to analog inputs (voltage inputs to terminals [12] and [V2], and current input

to terminal [C1]) enables the frequency to be set within an arbitrary range.

(EJRefer to the description of F18.)

* Noise reduction filters are applicable to these analog inputs (voltage inputs to terminals [12] and [V2],
and current input to terminal [C1]).
(EJRefer to the descriptions of C33, C38 and C43.)

» The normal/inverse operation for the frequency command 1 setting (FO1) can be selected with function

code C53 and be switched between them with the terminal command IVS assigned to any of the digital
input terminals.

(£ Refer to the descriptions of EO1 through E09.)
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@ » To input bipolar analog voltage (0 to £10 VDC) to terminals [12] and [V2], set C35 and C45
data to "0." Setting C35 and C45 data to "1" enables the voltage range from 0 to +10 VDC
and interprets the negative polarity input from 0 to -10 VDC as 0 V.

« Areference frequency can be specified not only with the frequency (Hz) but also with other
menu items, depending on the setting of function code E48 (= 3 to 5, or 7).

B 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 differ depending
upon the current LED monitor setting. If the LED monitor is set to the speed monitor, you can access
manual speed commands (frequency command); if it is set to any other, you can access the PID process
command.

Setting the PID process command with @ and @ keys

(1) Set function code J02 to "0" (@ and @ keys on keypad).

(2) Set the LED monitor to something other than the speed monitor (E43=0) when the inverter is in
Running mode. When the keypad is in Programming or Alarm mode, you cannot modify the PID
process command with the @/@ key. To enable the PID process command to be modified with the
@/@ key, first 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.

Tip ° The PID process command will 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 multi-frequency is selected as a PID command (SS4 or SS8 = 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, while you cannot change the
setting.

* On the LED monitor, the decimal point of the lowest digit is used to discriminate the PID
related data from the frequency command. The decimal point blinks or lights when a PID

command or PID feedback amount is displayed, respectively.

He1~ «——Decimal point

-
y




3.3 Running Mode

Table 3.3-2 PID Process Command Manually Set with @/@ Key and Requirements

PID control PID control LED monitor | Multi-frequency

Mode selection Remote command SV i
( ) | ( ) E43 SS4, SS8 With IS key

JO1 Jo2

ON
0 Other than PID process command by keypad
1or2 0 or
Other than 0 OFF PID process command currently selected

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

When function code F01 is set to "0" (@ and @ keys on keypad) and frequency command 1 is selected
as a manual speed command (when disabling the frequency setting command via communications link,
multi-frequency command, and PID control), switching the LED monitor to the speed monitor in Running
mode enables you to modify the frequency command with the @ and @ keys.

However, if the keypad is in Program mode or Alarm mode, the current reference frequency cannot be
set with the @/@ key. Enter Running mode to allow you to display the reference frequency by using
the @/@ key. Refer to Table 3.3-3 and the figure below. Table 3.3-3 lists the combinations of the
commands and the figure illustrates how the manual speed command (1) entered via the keypad is
translated to the final frequency command (2).

OE Il KEYPAD FUNCTIONS

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

Pressing the @/@ key shows frequencies setting other than the above, as follows:

Table 3.3-3 Manual Speed (Frequency) Command Specified with @ and @ Keys and Requirements

PID control LED Frequency Multi- Multi- Cgmmurncat Cancel PID .
(Mode . ions link Pressing @ and
selection) Monitor | command 1 | frequency | frequency operation control kevs controls:
E43 FO1 SS2 Ss1 P Hz / PID y :
Jo1 LE
OFF (PaIsD fior:;tlpfl:'ute uenc
(PID enabled) quency
command)
0 OFF OFF OFF
ON ?\ilraem:zlnscp?i?)mmand
1 (PID disabled) quency
set by keypad
or 0
2 OFF ZE fionl::lpfl:z: uenc
(PID enabled) quency
command)
Other than the above
ON ?:rintzlnscp?icc‘)mmand
(PID disabled) quency
currently selected

@

[ e g
Manual speed command -
from keypad

§$S82,8S1=0FF )
PID disabled ®

Frequency setting other Hz/PID = ON §

than above O

Command
via link O
Multi-frequency

command

Final frequency command

PID output (as frequency command)

Figure 3.3-1
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3.3 Running Mode

W 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 differ depending
upon the current LED monitor setting. If the LED monitor is set to the speed monitor, the item accessible is
the primary frequency command; if it is set to any other data, it is the PID dancer position command.

Setting the PID dancer position command with the @ and @ keys

(1)  Set function code J02 to "0" (@ and @ keys on keypad).

(2) Set the LED monitor to something other than the speed monitor (E43=0) when the inverter is in
Running mode. When the keypad is in Programming or Alarm mode, you cannot modify the PID
command (dancer position) with the @/@ key. To enable the PID dancer position command to be
modified with the @/@ key, first switch to Running mode.

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

(4) To change the PID dancer position command, press the @/@ key again. The command you have
specified will be automatically saved into the inverter’s internal memory as function code J57 data. It
is retained even if you temporarily switch to another PID command source and then go back to the
via-keypad PID command. Furthermore, you can directly configure the command with function code
J57.

Tip ° Even if multi-frequency is selected as a PID command (SS4 or SS8 = 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, while you cannot change the
setting.

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

He1~ «——Decimal point

L=l
y

Table 3.3-4 PID Process Command Manually Set with @/@ Key and Requirements

PID control PID control
. LED monitor | Multi-frequency .
(Mode selection) | (Remote command) E43 SS4, SS8 With @/@ key
Jo1 Jo2
0 ON PID process command by keypad
3 Other than 0 or
Other than 0 OFF PID command currently selected




3.3 Running Mode

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

When function code FO01 is set to "0" (@ and @ keys on keypad) and frequency command 1 is selected
as a primary frequency command (when disabling the frequency setting command via communications link,
multi-frequency command, and PID control), switching the LED monitor to the speed monitor in Running
mode enables you to modify the frequency command with the @ and @ keys. In Programming or Alarm
mode, the @ and @ keys are disabled to modify the frequency command. You need to switch to
Running mode. Refer to the table and the figure below. Table 3.3-5 lists the combinations of the

commands and the figure illustrates how the primary frequency command (1) entered via the keypad is
translated to the final frequency command (2).

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

Pressing the @/@ key shows frequencies setting other than the above, as follows:

Table 3.3-5 Primary (Frequency) Command Specified with @ and @ Keys and Requirements

PID control Communi
LED Frequency Multi- Multi- cations Cancel PID .
(Mode . . Pressing @ and
selection) Monitor | command 1 | frequency | frequency link control @ keys controls:
E43 FO1 SS2 SS1 operation Hz / PID ’
Jo1
LE
OFF Final frequency
(PID enabled) command modified
by PID output
0 OFF OFF OFF
ON Keypad primary
. command
(PID disabled) (Frequency)
3 0
OFF Final frequency
(PID enabled) command modified
by PID output
Other than the above
ON Current primary
. command
(PID disabled) (Frequency)
@
Link disabled
FO1=0 LE=OFF
Primary frequency
command from 852,881 = OFF

keypad
Frequency setting —O

other than above
Command

via link IO
Multi-frequency

command

;2
PID cancel
Hz/PID = ON

Final frequency command

PID output (as frequency command) }—T

Figure 3.3-2
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3.3 Running Mode

3.34

Running/stopping the motor

[ e

By factory default, pressing the key starts running the R

motor in the forward direction and pressing the key
decelerates the motor to stop. The key is enabled only

in Running mode.

The motor rotational direction can be selected by changing

the setting of function code F02.

W Operational relationship between function code F02 (Operation method) and key
Table 3.3-6 Motor Rotational Direction Specified by F02

Data for . o

F02 Motor Rotational Direction

0 In the direction commanded by terminal Forward Nete)
[FWD] or [REV] )

Key disabled Reverse
1 (The motor is driven by terminal [FWD]
or [REV] command.

[ ] ) (Note) The rotational direction of

2 Running forward IEC-compliant motors is opposite to

that of the motor shown here
3 Running reverse

[N

3.3.5

For details, refer to Chapter 5 "FUNCTION CODES."

Jogging operation

This section provides the procedure for jogging the motor.

(1

)

Making the inverter ready to jog with the steps below. (The LED monitor should display .i=/7.)

* Enter Running mode. (See page 3-5)
* Pressthe + @ keys simultaneously. The LED monitor displays the jogging frequency for

approximately one second and then returns to .=/ again.

Tip

Function codes C20 specify the jogging frequency. Function codes H54 and H55 set
acceleration and deceleration time, respectively. Use these function codes exclusively for the
jogging operation with your needs. Enable them individually according to your needs.

Using the input terminal command, "Ready for jogging" JOG 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.

Jogging the motor.

* Hold down the key during which the motor continues jogging. To decelerate to stop the
motor, release the key.

Exiting the ready-to-jog state and returning to the normal operation state.

* Pressthe + @ keys simultaneously.

For details, refer to the descriptions of function codes E01 to E09 in Chapter 5, Section 5.4.2 "E

codes (Extension terminal functions)."
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3.3.6 Remote and local modes

The inverter is available in either remote or local mode. In the remote mode that applies to ordinary
operation, the inverter is driven under the control of the data settings stored in the inverter, whereas in the
local mode that applies to maintenance operation, it is separated from the control system and is driven
manually under the control of the keypad.

* Remote mode: Run and frequency commands are selected by function codes or source switching
signals except "Select local (keypad) operation" LOC.

* 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 table below shows the input procedures of run commands from the keypad in the local mode.
Table 3.3-7

OE Il KEYPAD FUNCTIONS

Data for F02 Input Procedures of Run Commands from Keypad
0: Enable the keys on keypad Run or stop the motor with the / key on the keypad.
(Motor rotational direction Motor rotation direction is selected using terminal FWD or REV.
from digital terminals
[FWDJ/[REV])
1:  External signals Run or stop the motor with the / key on the keypad.
2. Running on the keypad No specification of the motor rotational direction is required.
(Forward) Pressing the key runs the motor in the forward direction only.
3:  Running on the keypad Run or stop the motor with the / key on the keypad.
(Reverse) No specification of the motor rotational direction is required.
Pressing the key runs the motor in the reverse direction only.

The remote and local modes can be switched by a digital input signal provided from the outside of the
inverter. Run and frequency command sources are then switched.

To enable the switching, you need to assign LOC as a digital input signal to any of terminals. (Set "data =
35" to any of EO1 to E09, E98 and E99)

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 run command will be
automatically turned ON so that all the necessary data settings for the rotation direction will be carried over.
If, however, there is a discrepancy between the settings used in local 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 running status differ depending on combinations of remote/local mode and the Select
local (keypad) operation "LOC" signal. Also, refer to the status transition diagram below and the table
above for details.

LOC = OFF

Remote Mode
LOC = OFF

Local Mode
LOC =0ON

LOC=0ON

Figure 3.3-3 Transition between Remote and Local Modes by LOC
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3.3 Running Mode

3.3.7 External run/frequency command

By factory default, run commands ( and keys) and frequency commands are sourced from the
keypad.

This section provides other external command source samples--an external potentiometer (variable
resistor) as a frequency command source and external run switches as run forward/reverse command

sources. Set up those external sources using the following procedure.

(1) Configure the function codes as listed below.

Table 3.3-8

Function Name Data Factory
code default

~ O Frequency Command 1 1:  Analog voltage input to terminal [12] 0

£ Operation Method 1: External signals (Digital input 2

terminal commands)
£ 5H Terminal [FWD] function | 98: Run forward command FWD 98
£ 549 Terminal [REV] function 99: Run reverse command REV 99

@ If terminal [FWD] and [REV] are ON (short-circuited), the FO2 data cannot be changed. First turn
those terminals OFF and then change the FO2 data.

(2) Wire the potentiometer to terminals across [13], [12], and [11].

(3) Connect the run forward switch between terminals [FWD] and [CM] and the run reverse switch
between [REV] and [CM].

(4) To start running the inverter, rotate the potentiometer to give a voltage to terminal [12] and then turn
the run forward or reverse switch ON (short-circuit).

For precautions in wiring, refer to the Chapter 2.



3.4 Programming Mode

3.4 Programming Mode

The Programming mode provides you with these functions--setting and checking function code data,
monitoring maintenance information and input/output (I/O) terminal status. The functions can be easily
selected with the menu-driven system. Table 3.4-1 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 three 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

LED
Menu monitor Main functions Refer to:
display

Menu
#

0 Quick setup 5T Plsplays only pasm function codes to customize the Section
inverter operation. 3.4.1.

OE Il KEYPAD FUNCTIONS

- F codes
(Fundamental functions)

- E codes
(Extension terminal functions)

- C codes
(Control functions)

e P codes
(Motor 1 parameters)

» H codes
- (High performance functions)

10 Acodes Selecting each of
(Motor 2 parameters) these function

b cod P bles it Section
. codes codes enables its

1 Data settin ' 3.4.2.

9 - (Motor 3 parameters) data to be
, r codes displayed/

¥ == | (Motor 4 parameters) changed.

/o J codes
(Application functions 1)

L d codes
(Application functions 2)

" U codes
(Application functions 3)

L y codes
(Link functions)

, o codes
(Option function) (Note)

Displays only function codes that have been changed from Section
2 Data checking Z~EF | their factory defaults. You can refer to or change those 343

function code data.

. - P Displays the running information required for maintenance | Section
3 Drive monitoring o i .
or test running. 3.4.4.

Section
3.4.5.
- | Displays maintenance information including cumulative run | Section
time. 3.4.6.
Displays the recent four alarm codes. You can refer to the | Section
running information at the time when the alarm occurred. 3.4.7.

4 I/0 checking 4 ._ | Displays external interface information.

Maintenance -
information

6 Alarm information G

Allows you to read, write, and verify function code data.

— y—y— 1 H . S t.
7 Data copying = Saving the function code data of the currently running ection

T inverter into the keypad and connecting it to a PC running | 3.4.8.
FRENIC Loader enables data checking on the PC.

(Note) The o codes are displayed only when the corresponding option is mounted. For details, refer to the
Instruction Manual for the corresponding option.
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3.4 Programming Mode

Figure 3.4-1 illustrates the menu transition in Programming mode.

Power ON Programming mode
(Menu-driven)

Quick Setup
Menu #0

i

O.Fmc

AN

Data Setting

Running
mode

(]

Menu #1 ‘

Data Setting

Data Checking '
Menu #2 2-EF !

Menu #3

Menu #4 Y

Maintenance Info.

5.0HE

Menu #5

Menu #6 - o

Data Copying

r_l'. L_ ID‘:I

Menu #7 E

Table3.4-1 Menu Transition in Programming Mode
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3.4 Programming Mode

B Selecting menus to display

Function code E52 is available to cycle through necessary menus only for simple operation. The factory
default (E52 = 0) is to display only three menus--Menu #0 "Quick Setup, "Menu #1 "Data Setting" and
Menu #7 "Data Copying," allowing no switching to any other menu, as shown in Table 3.4-2.

Table 3.4-2 Keypad Display Mode Selection

Function Code E52 Menus selectable

0: Function code data setting mode Menu #0 "Quick Setup”
Menu #1 "Data Setting"
Menu #7 "Data Copying"

1: Function code data check mode Menu #2 "Data Checking"

Menu #7 "Data Copying"

2: Full-menu mode Menus #0 through #7

OE Il KEYPAD FUNCTIONS

Tip Press the key to enter Programming mode and display menus. While cycling through the menus
with the @/@ key, select the desired menu item with the key. Once the entire menu has
been cycled through, the display returns to the first menu item.

3.41 Setting up basic function codes quickly "Quick Setup”

Menu #0 "Quick Setup" in Programming mode allows you to display only the predefined basic function
codes and set up function code data.

Display function codes with Menu #0 "Quick Setup" requires the data of function code E52 to be set to "0"
(function code data setting mode) or "2" (full-menu mode).

The predefined set of function codes that are subject to quick setup are held in the inverter.



3.4 Programming Mode

Listed below are the function codes (including those not subject to quick setup) available on the

FRENIC-MEGA. A function code is displayed on the LED monitor on the keypad in the following format:

[~
L
|

ID number in each function

Function code group

Figure 3.4-2

Table 3.4-3 Function Codes Available on FRENIC-MEGA

(Option functions)

Function Code Group Function Function Description
Codes
F codes FO0 to F80 | Fundamental Functions concerning basic
(Fundamental functions) functions motor running
E codes EO1to E99 | Extension terminal Functions concerning the
(Extension terminal functions assignment of control circuit
functions) terminals
Functions concerning the display
of the LED monitor
C codes CO01 to C53 | Control functions Functions associated with
(Control functions frequency settings
of frequency)
P codes P01 to P99 | Motor 1 parameters Functions for setting up
(Motor 1 parameters) characteristics parameters (such
as capacity) of the motor
H codes HO03 to H98 | High performance Highly added-value functions and
(High performance functions functions for sophisticated control
functions)
A codes AO01to A56 | Motor 2 parameters Functions for setting up
(Motor 2 parameters) characteristics parameters (such
as capacity) of the motor
b codes b01 to b56 | Motor 3 parameters Functions for setting up
(Motor 3 parameters) characteristics parameters (such
as capacity) of the motor
r codes r01 to r56 Motor 4 parameters Functions for setting up
(Motor 4 parameters) characteristics parameters (such
as capacity) of the motor
J codes JO1to J96 | Application functions 1 | Functions for applications such
(Application functions 1) as PID control
d codes d01 to d63 | Application functions 2 | Functions for applications such
(Application functions 2) as speed control
U codes U00 to U91 | Application functions 3 | Functions for applications such
(Application functions 3) as customizable logic
y codes y01toy99 | Link functions Functions for controlling
(Link functions) communication
o codes 027 to 059 | Option functions Functions for options (Note)

(Note) The o codes are displayed only when the corresponding option is mounted.
For details of the o codes, refer to the Instruction Manual for the corresponding option.

ﬂ._!!| For the list of function codes subject to quick setup and their descriptions, refer to Chapter 5

"FUNCTION CODES."
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B Function codes requiring simultaneous keying

To modify the data for function code FOO (Data Protection), HO3 (Data Initialization), H45 (Mock Alarm), or
H97 (Clear Alarm Data), simultaneous keying is needed, involving the +@ keys or +@ keys.

H Changing, validating, and saving function code data when the inverter is running

Some function code data can be changed while the inverter is running, whereas others cannot. Further,
depending on the function code, modifications may or may not validate immediately. For details, refer to
the "Change when running" column in Chapter 5, Section 5.2 "Function Code Tables."

[LL]] For details of function codes, refer to Chapter 5, Section 5.2 "Function Code Tables."

Figure 3.4-3 shows the menu transition in Menu #0 "Quick Setup" and function code data changing

OE Il KEYPAD FUNCTIONS

procedure.

Programming
mode

Menu List of function codes Function code data
' Menu#0 ( )
' Quick Setup .
TR | - i
: ll__lll‘_l_ll: < : = B ! -] l’__ll

@ 2 times
\U/ (Change
data.)

il =

-- c
v

fota Tl (Save data and go
- to the next function
-- code.)

2
©
2
©
®

&
©

Y

Z

£
A

[ e
! =
b f [
[y I
|
|
|
‘
- Cco > Iy
[ p— < o

Figure 3.4-3 Menu Transition in Menu #0 "Quick Setup" and Function Code Data Changing Procedure
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Basic key operation

This section gives a description of the basic key operation in "Quick Setup," following the example of the

function code data changing procedure shown in Figure 3.4-3.

This example shows you how to change function code FO1 data (Frequency command source) from the

factory default "Keys on keypad (FO1 = 0)" to "Current input to terminal [C1] (C1 function) (4 to 20 mA DC)

(FO1=2)."

(1)  Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to switch
to Programming mode. The function selection menu appears. (In this example, /-~ is displayed.)

(2) If anything other than /7, use the @ and &) keys to display /7/ .

(3) Pressthe key to proceed to the list of function codes.

(4) Usethe @ and @ keys to select the desired function code, then press the key.

The data of this function code appears. (In this example, select function code ~ /7 / to display data

0.

(5) Change the function code data using the @ and @ keys. (In this example, press the @ key twice
to change the function code data from //to =)

(6) Press the key to establish the function code data.
The 5./ appears and the data will be saved in the memory inside the inverter. The display will
return to the function code list, then move to the next function code. (In this example, ~ i~
appears.)
Pressing the key instead of the key cancels the change made to the data and displays the
original function code.

(7) Press the key to return to the menu from the function code list.

Tip <Cursor movement>
You can move the cursor to change data when changing function code data by holding down the

key for 1 second or longer. This action is called "Cursor movement."

Tip It is possible to change or add function code items subject to quick setup. For details, consult
your Fuji Electric representatives.

342 Setting up function codes Menu #1 "Data Setting"

Menu #1 "Data Setting" ( /~__ through /%__)in Programming mode allows you to set up all function
codes.

To set function codes in this menu, it is necessary to set function code E52 to "0" (Function code data
setting mode) or "2" (Full-menu mode).

Figure 3.4-4 shows the menu transition in Menu #1 "Data Setting."
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SNOILONNA aVdAIY [EERLEN)

Function code data

List of function codes

Programming
mode

5| ®|[«]|9)~]®

Inl
-

1

<«

1
[y
SIEI

g

o

Move to Menu #7

(Note) The o codes are displayed only when the corresponding option is mounted. For details, refer to the

Instruction Manual for the corresponding option.

Figure 3.4-4 Menu Transition in Menu #1 "Data Setting"
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Basic key operation

The basic key operation is just like that in Menu #0 "Quick Setup."”

(1)

2)

©)
(4)

®)
(6)

()

Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.
Use the @ and @ keys to display the desired function code group from the choices //~__

/1t

A

through
Press the key to proceed to the list of function codes for the selected function code group.

Use the @ and @ keys to select the desired function code, then press the key.

The data of this function code appears.

Change the function code data using the @ and @ keys.

Press the key to establish the function code data.

The 5.~ appears and the data will be saved in the memory inside the inverter. The display will
return to the function code list, then move to the next function code.

Pressing the key instead of the key cancels the change made to the data and displays the
original function code.

Press the key to return to the menu from the function code list.
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343 Checking changed function codes Menu #2 "Data Checking"

Menu #2 "Data Checking: ~/~~/"" in Programming mode allows you to check function codes that have
been changed. 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.
To check function codes in Menu #2 "Data Checking," it is necessary to set function code E52 to "1"
(Function code data check mode) or "2" (Full-menu mode).

Figure 3.4-5 shows the menu transition in Menu #2 "Data Checking."

Running mode

.' ‘ .
B L

OFAc List of function codes Function code data
T *
I
1O —
2rER [ i Folle o

&
AUt© © s

(Save data and
go to the next
function code.)

L
:I—l
—y
)]

K
My

Y

M
152
i

/i
co

1
1
| (Go to the next
1
1

@ @

function code.)

I
LI

)
[

(Go to the next
function code.)

@ (@

*€—

Figure 3.4-5 Menu Transition in Menu #2 "Data Checking" (Changing FO01, FO5 and E52 data only)

Basic key operation

The basic key operation is just like that in Menu #0 "Quick Setup."”
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3.4.4

Monitoring the running status Menu #3 "Drive Monitoring"

Menu #3 "Drive Monitoring" is used to monitor the running status during maintenance and trial running.
The display items for "Drive Monitoring" are listed in Table 3.4-4. Figure 3.4-6 shows the menu transition in

Menu #3 "Drive Monitoring."

)
! mode !
i O.Frc i List of monitoring items Running status info
OO e
| FePE [T > 3.00 > 43,50 | Output frequency
e g
,
307 “| #Z.34 | Output current
V1@ ¥
3.03 |
i o
306 | 7 | (Not used.)
—

Figure 3.4-6 Menu Transition in Menu #3 "Drive Monitoring"

Basic key operation

To monitor the running status in "Drive monitoring," set function code E52 to "2" (Full-menu mode)
beforehand.

(1)  Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears. (In this example, [//-ri= is
displayed.)

(2) Usethe @ and &) keys to display "Drive Monitoring" (=51 ).

(3) Pressthe key to proceed to a list of monitoring items (e.g. =_ /7 ).

(4) Usethe @ and @ keys to display the desired monitoring item, then press the key.

The running status information for the selected monitoring item appears.

(5) Pressthe key to return to the list of monitoring items. Press the key again to return to the

menu.
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Table 3.4-4 Drive Monitor Display Items

LED monitor . o
ltem Unit Description
shows
00 Output frequency Hz Output frequency before slip compensation
.07 Output frequency Hz Output frequency after slip compensation
.07 Output current A Output current
.07 Output voltage \Y Output voltage
J04 Calculated torque % Motor output torque in % (Calculated value)
.05 Reference frequency Hz Reference frequency
205 Rotational direction None I?_otatlonal direction being outputted
i~ forward, /~: reverse, - - - -: stop
Running status is displayed in 4-digit hexadecimal format. Refer
207 Running status None | to "M Displaying running status (5_/7/7) and running status 2
(Z_ZF)" on the next page.
Display value = Output frequency (Hz)x Numb 120 :
o t
.05 Motor speed r/min (Number of motor poles)
If the value is 10000 or lager, the x10 LED turns ON and the LED
monitor shows one-tenth of the value.
Display value = (Output frequency Hz) x Function code E50
_ . (Coefficient for speed indication)
I Load shaft speed r/min )
If the value is 10000 or lager, the x10 LED turns ON and the LED
monitor shows one-tenth of the value.
Physical quantity (e.g., temperature or pressure) of the object to
be controlled, which is converted from the PID command value
- using function code E40 and E41 data (PID display coefficients A
7 i PID command None
and B).
Display value = (PID command value) x (Coefficient A- B) + B
If PID control is disabled, "----" appears.
Physical quantity (e.g., temperature or pressure) of the object to
be controlled, which is converted from the PID feedback amount
_ PID feedback using function code E40 and E41 data (PID display coefficients A
= None dB
amount and B).
Display value = (PID feedback amount) x (Coefficient A-B) + B
If PID control is disabled, "----" appears.
I i Torque limiter level % Driving torque limit value A (based on motor rated torque)
I /7 Torque limiter level % Driving torque limit value B (based on motor rated torque)
When this setting is 100%, the LED monitor shows 1.00 time of
I M Ratio setting % the value to be displayed.
If no ratio setting is selected, "----" appears.
Display value = (Output frequency Hz) x Function code E50
- . . (Coefficient for speed indication)
T = Line speed m/min )
If the value is 10000 or lager, the x10 LED turns ON and the LED
monitor shows one-tenth of the value.
I 5 (Not used.) - —
Target position pulse
I 17 (synchronous Pulse Target position pulse for synchronous operation appears.
operation)
Current position
I 5 pulse (synchronous Pulse Current position pulse for synchronous operation appears.
operation)
Current deviation
I pulse (synchronous Pulse Current deviation pulse for synchronous operation appears.
operation)
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LED monitor . .
. Item Unit Description
shows:
Current control status appears.
0:  Synchronous control disabled
20: Synchronous control cancel
. Control state monitor 215 Syn‘chronous control stc.>p
T_CLs (Synchronous operation) 22: Wait for Z-phase detection
23: Basic Z-phase detection
24: Slave Z-phase detection
25:  Synchronizing
26: Completely synchronized
_ PID output value appears. (100% at the maximum frequency)
= PID output value % o
If PID control is disabled, "----" appears.
e Magnetic flux command % Magnetic flux command value appears.
Running status 2 is displayed in 4-digit hexadecimal format.
e Running status 2 None | For details, refer to "M Displaying running status (7 /77) and
running status 2 (7_~7)" shown below.
Temperature detected by the NTC thermistor built in the motor
T4 Motor temperature °c | (VG motor)
If the NTC thermistor connectivity is disabled, "----" appears.
05 (Not used.) - _
- - Position deviation Position deviation (angle unit) for synchronous operation
7 05 deg
- (Synchronous operation) appears.

H Displaying running status (=

Ay

/77 and running status 2 (7_~'7)

To display the running status and running status 2 in 4-digit hexadecimal format, each state has been
assigned to bits 0 to 15 as listed in Tables 3.4-5 and 3.4-6. Table 3.4-7 shows the relationship between

each of the status assignments and the LED monitor display.

Table 3.4-8 gives the conversion table from 4-bit binary to hexadecimal.
Table 3.4-5 Running Status (7_//7) Bit Assignment

Bit Code Content Bit Code Content
15 | Busy | I When function code data s being 7 |w "4" under voltage limiting control.
written.
14 Always "0." 6 TL "1" under torque limiting control.
WR . )
"1" when the DC link bus voltage is
13 Al "0." 5 NUV
ways "0 v higher than the undervoltage level.
"1" when communication is enabled
12 RL (when ready for run and frequency 4 BRK "1" during braking.
commands via communications link).
11 ALM "1" when an alarm has occurred. 3 INT 1" when the inverter outputis shut
down.
10 DEC "1" during deceleration. 2 EXT "1" during DC braking.
A ) "1" during running in the reverse
9 ACC 1" during acceleration. 1 REV L
direction.
8 IL "1" under current limiting control. 0 FWD 1 dgrlng running in the forward
direction.
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Table 3.4-6 Running Status 2 (5_~/7) Bit Assignment

Bit Code Content Bit Code Content
15 7 - Speed limiting (under torque control)
14 6 - (Not used.)
13 5 - Motor switching )
00:  Motor 1 Zz
otor o)
01:  Motor 2 fu
12 4 B 10:  Motor 3 %
11:  Motor 4 E
11 3 - Inverter drive control 9(
10 5 0000: V/f control with slip compensation &
3 inactive §
9 _ (Not used.) 1 - 0001: Dynamic torque vector control -
0010: V/f control with slip compensation o)
active §
0011: V/f control with speed sensor o
0100: Dynamic torque vector control with
speed sensor
: : 0101: Vector control without speed sensor

0110: Vector control with speed sensor
1010: Torque control
(Vector control without speed
sensor)
1011: Torque control
(Vector control with speed sensor)

Table 3.4-7 Running Status Display

LED No. LED4 LED3 LED2 LED1
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Code 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
o LED4 LED3 LED2 LED1
o
€| Hexadecimal — -— -—
2| ontheLED | | | | |
. L J A L4
monitor , l ’ , l

B Hexadecimal expression

A 4-bit binary number can be expressed in hexadecimal format (1 hexadecimal digit). The table below
shows the correspondence between the two notations.

Table 3.4-8 Binary and Hexadecimal Conversion

Binary Hexadecimal Binary Hexadecimal
ojojofo o 1/10|0]0 H
olo|o0]|1 / 1]10/[0]1 g
ojlof|1]o0 e 1]10([1]0 ~
olo|1]1 = 110111 fur
o|1]0]o0 Y 111010 r
of1]0]|1 5 111011 a7
o|1]1]o0 5 1111110 £
o1]1]1 7 101 ]1]1 ~

3-29



3.4 Programming Mode

3.45 Checking /O signal status Menu #4 "1/0 Checking"

Using Menu #4 "I/O Checking" displays the 1/O status of external signals on the LED monitor without using

a measuring instrument. External signals that can be displayed include digital and analog I/O signals.

Table 3.4-9 lists check items available. The menu transition in Menu #4 "I/O Checking" is shown in Figure

3.4-7.

I/O data

& — ®

E List of /0O check items

N

L - , | By LED segment ON/OFF
T -0 < > UL < - " | (/O status in binary format)
------------- dIN©
0005 | Input status in hex. format
OO Ao
D000 | Output status in hex. format
N /
q . | By LED segment ON/OFF h
oo > ' | (/O status in binary format)
O 1@
Sans | Input status in hex. format
NN O
OO0 | Output status in hex. format
H.07 [ . > S0 | Input voltage (V) on terminal [12]
H_od "I 4.0 | Output current (mA) on terminal [CS]

Figure 3.4-7 Menu Transition in Menu #4 "I/O Checking"
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Basic key operation

To check the status of the I/O signals, set function code E52 to "2" (Full-menu mode) beforehand.

(1)  Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to

switch to Programming mode. The function selection menu appears.

2) Press the WIN) key to display "l/O Checking” (4 - ).
( y play g

(3) Pressthe key to proceed to a list of I/O check items (e.g. %_[i7).

(4) Usethe @ and @ keys to select the desired I/0O check item, then press the key.

The corresponding I/O check item data appears. For the item /77 or /7 / using the ©N and &)

keys switches the display method between the segment display and the hexadecimal display (for I/O).

oIy

(Refer to Table 3.4-10 and Table 3.4-11.)

(5) Press the key to return to the list of I/O check items. Press the key again to return to the

menu.

Table 3.4-9 1/0O Check Items

LED monitor Item Description
o 1/0 signals on the Displays the ON/OFF state of the digital I/O terminals. Refer to
i control circuit terminals "M Displaying control I/O signal terminals" on the next page for details.
. Shows the ON/OFF state of the digital I/O terminals that received a
1/0 signals on the . ) . s
control circuit terminals command via RS-485 and field path optional communications. Refer to
iy o "HDisplaying control I/O signal terminals" and "HDisplaying control I/O
under communications - - . " )
signal terminals under communications control" on the following pages
control -
for details.
Ty Input voltage on terminal | Shows the input voltage on terminal [12] in volts (V).
h [12]
oo Input current on terminal | Shows the input current on terminal [C1] in milliamperes (mA).
1L/
- [C1]
ooy Output voltage on Shows the output voltage on terminal [FMA] in volts (V).
- terminal [FMA]
o5 Output voltage on Shows the output voltage on terminal [FMP] in volts (V).
1 L
terminal [FMP]
- Output frequency on Shows the output pulse rate per unit of time on terminal [FMP] in (p/s).
[
terminal [FMP]
g7 Input voltage on terminal | Shows the input voltage on terminal [V2] in volts (V).
1 L
[v2]
oy Output current on Shows the output current on terminal [FMA] in milliamperes (mA).
o terminal [FMA]
Option control circuit Shows the ON/OFF state of the digital /O terminals on the digital input
5o terminal (1/O) and output interface cards (options). Refer to "B Displaying control
circuit terminal on digital I/O interface cards" on page 3-34 for details.
Ty Terminal [X7] Shows the pulse rate of the pulse train signal on terminal [X7].
- pulse input monitor
Lo PG pulse rate Shows the pulse rate (kp/s) of the A/B phase signal fed back from the
S5 (A/B phase signal from reference PG. (Shows 1.00 with 1000 p/s.)
the reference PG)
PG pulse rate Shows the pulse rate (p/s) of the Z phase signal fed back from the
HiG (Z phase signal from the | |aference PG.
reference PG)
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LED monitor ltem Description

PG pulse rate Shows the pulse rate (kp/s) of the A/B phase signal fed back from the
i/ (A/B phase signal from slave PG. (Shows 1.00 with 1000 p/s.)
the slave PG)

PG pulse rate Shows the pulse rate (p/s) of the Z phase signal fed back from the slave
5oH (Z phase signal from the | PG.
slave PG)

5oM (Not used.) —

Iy Input voltage on terminal | Shows the input voltage on terminal [32] on the analog interface card
el 132] (option) in volts (V).

= Input current on terminal | Shows the input current on terminal [C2] on the analog interface card
-t [C2] (option) in milliamperes (MA).

EE Output voltage on Sho_ws the output voltage on terminal [AQ] on the analog interface card
- terminal [AO] (option) in volts (V).

o a9 Output current on Shows the output current on terminal [CS] on the analog interface card
== terminal [CS] (option) in milliamperes (MmA).

H Displaying control I/O signal terminals

The status of control I/O signal terminals may be displayed with ON/OFF of the LED segment or in
hexadecimal.

® Displaying the 1/O signal status with ON/OFF of each LED segment

As shown in Table 3.4-10 and the figure below, each of segment "a" to "dp" on LED1 and LED2 lights
when the corresponding digital input terminal circuit ((FWD], [REV], [X1] to [X9]) is closed; it goes OFF

when it is open. Each of segment "a" to on LED3 lights when the circuit between output terminal [Y1],
[Y2], [Y3] or [Y4] and terminal [CMY] or between terminals [Y5A] and [Y5C] is closed, respectively; it goes
OFF when the circuit is open. Segment "a" on LED4 is for terminals [30A/B/C] and lights when the circuit

between terminals [30C] and [30A] is short-circuited (ON) and goes OFF when it is open.

Tip If all terminal signals are OFF (open), segments "g" on all of LED1 to LED4 will light ("= — —-").
The segment display below indicates the ON/OFF status of the terminals, not the active/inactive
status of input/output.

Table 3.4-10 Segment Display for External Signal Information

LED4 LED3 LED2 LED1 Segment LED4 LED3 LED2 LED1

I i sowsic | Yrow Xt FWD
I ,[ l[ ,’ , b — Y2-CMY X8 REV

c — Y3-CMY X9 X1
a
PR d — Y4-CMY — X2
f
, g ’ b e — Y5A-Y5C — X3
-

l , f — — (XF) " X4
e c -
g — — (XR) X5

dp — — (RST) " X6

—: No corresponding control circuit terminal exists.

* (XF), (XR), and (RST) are assigned for communications control. Refer to "HDisplaying control
1/O signal terminals under communications control" on the next page.
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® Displaying I/O signal status in hexadecimal

Each I/O terminal is assigned to bit 15 through bit 0 in 16-digit binary. An unassigned bit is interpreted as
"0." Allocated bit data is displayed on the LED monitor as four hexadecimal digits (/7 to /~ each).

On the FRENIC-MEGA, digital input terminals [FWD] and [REV] are assigned to bits 0 and 1, respectively.
Terminals [X1] through [X9] are assigned to bits 2 through 10. 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 (short-circuited) and all the others are OFF (open), /75 is displayed on
LED4 to LED1.

Digital output terminals [Y1] through [Y4] are assigned to bits 0 through 3. Each bit is set to "1" when the
output terminal [Y1], [Y2], [Y3] or [Y4] is short-circuited with [CMY] (ON), and "0" when it is open (OFF).
The status of the relay contact output terminal [Y5A/C] is assigned to bit 4. It is set to "1" when the circuit
between output terminals [Y5A] and [Y5C] is closed. The status of the relay contact output terminals
[30A/B/C] is assigned to bit 8. It is set to "1" when the circuit between output terminals [30A] and [30C] is
closed, and "0" when the circuit between [30A] and [30C] is open. For example, if [Y1] is ON, [Y2] through
[Y4] are OFF, the circuit between [Y5A] and [Y5C] is open, and the circuit between [30A] and [30C] is
closed, then "// /7 / " is displayed on the LED4 through LED1.

OE Il KEYPAD FUNCTIONS

The table below presents bit assignment and an example of corresponding hexadecimal display on the
7-segment LED assigned to bits 15 through 0.

Tip The segment display below indicates the ON/OFF status of the terminals, not the active/inactive
status of input/output.

Table 3.4-11 7-Segment LED for 1/0 Signal Status in Hexadecimal Display (Example)

LED No. LED4 LED3 LED2 LED1
Bit 15 (14 |13 |12 | 11| 10| 9 8 7 6 5 4 3 2 1 0
Input terminal (RST)[ (XR)* | (XF)*| - - | X9 | X8 | X7 | X6 | X5 | X4 | X3 | X2 | X1 | REV | FWD
Output terminal - - - - - - - ?332/ - - - [YSA/C| Y4 | Y3 | Y2 | Y1
Binary 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

LED4 LED3 LED2 LED1

Hexiclizesimal ,—’ ’—’ l-’ l

Monitor ,-, ,_., l_,l—l

—: No corresponding control circuit terminal exists.

* (XF), (XR), and (RST) are assigned for communications control.
Refer to "HDisplaying control 1/O signal terminals under communications control" below.

Display example
(Input terminal)

H 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).

[LL] For details about input commands sent through the communications link, refer to the RS-485

Communication User's Manual and the instruction manual of communication-related options as well.
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H Displaying control circuit terminal on digital I/O interface cards

The LED monitor can also show the signal status of the terminals on the optional digital input and output
interface cards, just like the signal status of the control circuit terminals.

Digital 1/0O signals are assigned to the LED segments, as follows:

Table 3.4-12 Segment Display for External Signal Information (Digital Input and Output Interface Cards)

Segment LED4 LED3 LED2 LED1
LED4 LED3 LED2 LED1
-— - N - N - N C —_ 03 |11 |3
d — 04 112 14
, , e — 05 113 15
f — 06 114 16
e
, , c g — o7 115 17
T § d
dp — 08 116 18
LED No. LED4 LED3 LED2 LED1
Bit 15| 14 |13 |12 | 11 | 10| 9 8 7 6 5 4 3 2 1 0
'”p.“t M6 | M5 [ M4 | M3 |12 | M1 11O | 19 | 1B [ 17 |16 | 15| 14 | 13 ] 12| N
terminal
Output -l -l - -] - -] -]-]o8|o7|oe|05]|04|03]| 02|01
terminal
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3.4.6 Reading maintenance information Menu #5 "Maintenance Information”

Menu #5 "Maintenance Information" (5./ /4= ) contains information necessary for performing maintenance
on the inverter.

Figure 3.4-8 shows the menu transition in Menu #5 "Maintenance Information."

%)
Z
)
|_
(@)
3
- List of maintenance items Maintenance info Tl
(m)
| <
@iT@ o
Croc ' > = o > ~ .~ | Cumulative §
AR < i < [ ) .
_____________ run time -
OV © ]
R ¥ S __] DClink bus 5
el c5Y | voltage
| |
1 ] 1
| : |
1 I 1
1 1 1
1 1 ]
I I
I
o9k | g | Qptios
- - - version
: ;
I
1 I
T 1
L—_I gy > 0 gzii;)rn:serror
./

Figure 3.4-8 Menu Transition in Menu #5 "Maintenance Information"

Basic key operation

To view the maintenance information, set function code E52 to "2" (Full-menu mode) beforehand.

(1)  Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.

(2) Use the WIX) key to display "Maintenance Information” (5.4~ ).

(3) Press the key to proceed to the list of maintenance items (e.g. 5_/47 ).

(4) Usethe @/@ key to display the desired maintenance item, then press the key.
The data of the corresponding maintenance item appears.

(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 3.4-13 Display ltems for Maintenance Information

LED I
. Item Description
monitor
Shows the content of the cumulative power-ON time counter of the inverter.
Counter range: 0 to 65,535 hours
Display: Upper 2 digits and lower 3 digits are displayed alternately.
o Example: [/ < 575+ (535 hours)
— i . .
S_ iy Cumulative run time — PR
o5 < 555+(65,535 hours)
The lower 3 digits are displayed with ~/ (hour) at the least
significant digit.
When the count exceeds 65,535, the counter will be reset to "0" and start
over again.
R Shows the DC link bus voltage of the inverter main circuit.
T DC link bus voltage
Unit: V (volts)
= Max. temperature Shows the maximum temperature inside the inverter for every hour.
L o .
inside the inverter Unit: °C (Temperatures below 20°C are displayed as 20°C.)
c 7 Max. temperature of | Shows the maximum temperature of the heat sink for every hour.
T heat sink Unit: °C (Temperatures below 20°C are displayed as 20°C.)
e Max. effective Shows the max. effective current value for every hour.
I
output current Unit: A (amperes)
] Shows the current capacitance of the main circuit capacitor (reservoir
Capz‘acnance of the capacitor) in %, based on the capacitance when shipping as 100%. Refer to
o 5 | DClink bus the FRENIC-MEGA Instruction Manual, Chapter 7 "MAINTENANCE AND
capacitor INSPECTION" for details.
Display: %
Shows 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, with a voltage applied, by the coefficient
Cumulative run time ) .
) based on the surrounding temperature condition.
of electrolytic
capacitors on the Counter range: 0 to 99,990 hours
= . . . _ _
/-4 | printed cireuit Display: [to 5599 The x10 LED turns ON.
boards
(Actual cumulative run time of electrolytic capacitors on the printed circuit
boards (hours) = Displayed value x 10)
When the count exceeds 99,990, the counter stops and the LED monitor
sticks to 5555,
Shows the content of the cumulative run time counter of the cooling fan.
C lati ti
- o9 ofutr:: ;)I:Enm?ar:me This counter does not work when the cooling fan ON/OFF control (function
= 9 code HO6) is enabled and the fan stops.
The display method is the same as for 5_ /5 above.
Shows the content of the motor 1 startup counter (i.e., the number of run
commands issued).
Counterrange: 0 to 65,530 times
- o Startup count for Display range:  [/to 5555
I
motor If the count exceeds 10,000, the x10 LED turns ON and
the LED monitor shows one-tenth of the value.
When the count exceeds 65,530, the counter will be reset to "0" and start
over again.
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LED
. Iltem Description
monitor
Shows the input watt-hour of the inverter.
Display range: (/[ /to 5555
5059 Input watt-hour 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
resetto "0."
The input watt-hour data shows the input watt-hour (kWh) x function code
E51 data.
The data range of function code E51 is 0.000 to 9,999."
s - Input watt-hour Unit: None. -
- data (Display range: /777 / to 5555, The data cannot exceed 9999.
(It will be fixed at 9,999.)
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."
Number of RS-485 | Shows the total number of errors that have occurred in RS-485
- communications communication (COM port 1, connection to keypad) after the power is turned
- errors ON.
(COM port 1) Once the count exceeds 9,999, the counter will be reset to "0."
Content of RS-485 Shows the latest error that has occurred in RS-485 communication (COM port
e communications 1, connection to keypad) in decimal.
- I
error o ,
(COM port 1) For error contents, refer to the RS-485 Communication User's Manual.
) Shows the total number of errors that have occurred in the option being
5 /37 Number of option connected to the A-port.
- errors 1
Once the count exceeds 9,999, the counter will be reset to "0."
Y Inverter's Shows the inverter's ROM version as a 4-digit code.
- ROM version
- - Keypad's Shows the keypad's ROM version as a 4-digit code.
- ROM version
Number of RS-485 Shows the total number of errors that have occurred in RS-485
- . communications communication (COM port 2, connection to terminal block) after the power is
- errors turned ON.
(COM port 2) Once the count exceeds 9,999, the counter will be reset to "0."
Content of RS-485 Shows the latest error that has occurred in RS-485 communication (COM port
- o communications 2, connection to terminal block) in decimal.
I
error
(COM port 2) For error contents, refer to the RS-485 Communication User's Manual.
. Shows the ROM version of the option to be connected to A-port as a 4-digit
- Option's
o_ T ) code.
ROM version 1
If the option has no ROM, "----"appears on the LED monitor.
Option Shows the ROM version of the option to be connected to B-port as a 4-digit
.00 ption's ) code.
ROM version 2
If the option has no ROM, "----"appears on the LED monitor.
. Shows the ROM version of the option to be connected to C-port as a 4-digit
- o Option's code
o -

ROM version 3

If the option has no ROM, "----"appears on the LED monitor.
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LED
. Item Description
monitor
Shows the content of the cumulative power-ON time counter of motor 1.
Counterrange: 0 to 99,990 hours
; . g PO T T
R Cumulative run time Display range: to 5555 The x10 LED turns ON.
S —
of motor (Actual cumulative motor run time (hours) = Displayed
value x 10)
When the count exceeds 99,990, the counter will be reset to "0" and start
over again.
Temperature inside Shows the current temperature inside the inverter.
o ;
oo the |n\./erter Unit: °C
(real-time value)
Temperature of heat Shows the current temperature of the heat sink inside the inverter.
co - ;
b A g sink ‘ Unit: °C
(real-time value)
Shows the cumulative time during which a voltage is applied to the
Lifetime of main electrolytic capacitor of main circuit. When the main power is shut down, the
e ara] circuit capacitor inverter automatically measures the discharging time of the electrolytic
(elapsed hours) capacitor of main circuit and corrects the elapsed time.
The display method is the same as for 5_ /75 above.
o . Shows the remaining lifetime of the electrolytic capacitor of main circuit,
Lifetime of main . ) . . -
P e . which is estimated by subtracting the elapsed time from the lifetime (10
5.7 circuit capacitor
. years).
(remaining hours) o
The display method is the same as for 5_//5 above.
I Cumulative run Shows the content of the cumulative power-ON time counter of motor 2.
S_cio ) - o
time of motor 2 The display method is the same as for 5_,~'7above.
- o Cumulative run Shows the content of the cumulative power-ON time counter of motor 3.
S_co ) S
time of motor 3 The display method is the same as for 5_~'above.
P Cumulative run Shows the content of the cumulative power-ON time counter of motor 4.
i~

time of motor 4

The display method is the same as for 5_,~'7above.

Remaining time
before the next
motor 1 maintenance

Shows the time 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.)

The x10 LED turns ON.

oy PO i Y T
Lito 5555

Display range:

(Time remaining before the next maintenance (hour) =
Displayed value x 10)

Startup counter for
motor 2

Shows 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_ /5 above.

Startup counter for
motor 3

Shows 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_ /75 above.

Startup counter for
motor 4

Shows 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_ /75 above.

,\
J
5

Remaining startup
times before the next
maintenance

Shows the startup times remaining before 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_ /75 above.
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ltem

Description

Light alarm factor
(Latest)

Shows the factor of the latest light alarm as an alarm code.

For details, refer to the description of H81 in Chapter 5.

Light alarm factor
(Last)

Shows the factor of the last light alarm as an alarm code.

For details, refer to the description of H81 in Chapter 5.

Light alarm factor
(2nd last)

Shows the factor of the 2nd last light alarm as an alarm code.

For details, refer to the description of H81 in Chapter 5.

Light alarm factor
(3rd last)

Shows the factor of the 3rd last light alarm as an alarm code.

For details, refer to the description of H81 in Chapter 5.

Option error factor 1

Shows the factor of the error that has occurred in the option being
connected to the A-port.

Number of option
errors 2

Shows the total number of errors that have occurred in the option being
connected to the B-port.

Once the count exceeds 9999, the counter will be reset to "0."

Option error factor 2

Shows the factor of the error that has occurred in the option being
connected to the B-port.

Number of option
errors 3

Shows the total number of errors that have occurred in the option being
connected to the C-port.

Once the count exceeds 9999, the counter will be reset to "0."

Option error factor 3

Shows the factor of the error that has occurred in the option being
connected to the C-port.
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3.4.7

Reading alarm information Menu #6 "Alarm Information”

Menu #6 "Alarm Information" shows the causes of the past 4 alarms in alarm code. Further, it is also

possible to display alarm information that indicates the status of the inverter when the alarm occurred.

Figure 3.4-9 shows the menu transition in Menu #6 "Alarm Information" and Table 3.4-14 lists the details of

the alarm information.

1
1
1
1
1
1
1
1
nc_ 1 . . .
L X : Running status info at the time
‘, : List of alarm codes an alarm occurred
OO 6
=1 ! > A > ltem # Switching at approx. Qutput frequency
- + LUL T e - e 1-second intervals | __
! T G_Lild Sl
_____________ R I
|
| O 1@
I
|
I
! ltem # Switching at approx. Output current
1- d int | -
! 5.1 < second intervals 1234
|
Ot
|
I
I
} Item # Switching at approx. Error sub code
; 1-second intervals
[ 2 > In]
| o_c o
| 2
:
|
‘
| DATA
o
LU < l\ Same as above.

Figure 3.4-9 Menu Transition in Menu #6 "Alarm Information”

Basic key operation

To view the alarm information, set function code E52 to "2" (Full-menu mode) beforehand.

(1)

(2)
@)

(4)

®)

Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to
switch to Programming mode. The function selection menu appears.

Use the @) and &) keys to display "Alarm Information” (5/7.).

Press the key to proceed to a list of alarm codes (e.g. /[ /).

In the list of alarm codes, the alarm information for the last 4 alarms is saved as an alarm history.
Each time the @/@ key is pressed, the last 4 alarms are displayed beginning with the most recent
oneintheorderof / ~ F and 4.

Press the key with an alarm code being displayed. The item number (e.g. 5_/#7) 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 @/@ key displays other item numbers (e.g.

5_[7 /) and the status information (e.g. Output current) for that alarm code.

Press the key to return to the list of alarm codes. Press the key again to return to the menu.
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Table 3.4-14 Alarm Information Displayed

LED monitor s
- Item Description
(item No.)
&L Output frequency Output frequency before slip compensation
G017 Output current Output current
AL Output voltage Output voltage
507 Calculated torque Calculated torque
G0 Reference frequency Reference frequency
5.5 Rotational direction I/?_otatlonal direction being outputted
/~: forward, —: reverse, - - --: stop
Running status is displayed in 4-digit hexadecimal format. Refer to
505 Running status "MDisplaying running status (7_//7) and running status 2 (7_Z'7)"in
Section 3.4.4 "Monitoring the running status."
Shows the content of the cumulative power-ON time counter of the
inverter.
Counter range: 0 to 65,535 hours
Display: Upper 2 digits and lower 3 digits are displayed alternately.
. Cocy
607 Cumulative run time Example: i (535 hours)
55 < 555+ (65,535 hours)
The lower 3 digits are displayed with /' (hour) at the
least significant digit.
When the count exceeds 65,535, the counter will be reset to "0" and start
over again.
Shows the content of the startup counter for the motor selected (i.e., the
number of run commands issued).
Counter range: 0 to 65,530 times
- e Display range:  [/to 55545
&-Li | Startup count for motor If the count exceeds 10,000, the x10 LED turns ON and
the LED monitor shows one-tenth of the value.
When the count exceeds 65,530, the counter will be reset to "0" and start
over again.
- e . Shows the DC link bus voltage of the inverter main circuit.
5 L5 DC link bus voltage
Unit: V (volts)
J Temperature inside the | Shows the temperature inside the inverter.
- inverter Unit: °C
- Max. temperature of Shows the temperature of the heat sink.
= heat sink Unit: °C
Terminal 1/O signal
status
AP (displayed with the
ON/OFF of LED
segments)
Displays the ON/OFF state of the digital I/O terminals. Refer to
Terminal input signal "EDisplaying control I/O signal terminals” in Section 3.4.5 "Checking I/O
a1 status signal status" for details.
(in hexadecimal)
Terminal output signal
b M status
(in hexadecimal)
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LED monitor s
- ltem Description
(item No.)
- No. of i
i . of consecutive The number of times the same alarm occurs consecutively.
occurrences
- . Simultaneously occurring alarm codes (1)
G- i Multiple alarm 1
("----"Iis displayed if no alarms have occurred.)
- Simultaneously occurring alarm codes (2
17 Multiple alarm 2 y o @
("----"Iis displayed if no alarms have occurred.)
Terminal 1/O signal status
- o under communications control
- (displayed with the ON/OFF of
LED segments)
Shows the ON/OFF status of the digital /O terminals under
Terminal input signal status RS-485 communications control. Refer to "HDisplaying control I/O
A 719 under communications control | signal terminals under communications control" in Section 3.4.5
(in hexadecimal format) "Checking /O signal status" for details.
Terminal output signal status
G210 under communications control
(in hexadecimal format)
= Error sub code Secondary error code for the alarm.
Running status 2 is displayed in 4-digit hexadecimal format. Refer
507 Running status 2 to "MDisplaying running status (5_//7) and running status 2
(Z_Z7)" in Section 3.4.4 "Monitoring the running status."

Detected speed

Speed detected value appears.

Note

When the same alarm occurs repeatedly, 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.
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3.48 Copying data Menu #7 "Data Copying"

Menu #7 "Data Copying" is used to read function code data out of an inverter for storing it in the keypad to
save configuration data or writing it into another inverter. It is also used to verify the function code data
stored in the keypad with the one configured in the inverter.

The keypad serves as a temporary storage media. In addition, using Menu #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 into the keypad, use "Read data" (~~/=') or "Read
inverter running information" (/<. ) function. For details on how to connect the keypad to a PC running
FRENIC Loader and check the inverter running status information stored in the keypad, refer to the
FRENIC Loader Instruction Manual.

Figure 3.4-10 shows the menu transition in Menu #7 "Data Copying." The keypad can hold function code
data for a single inverter.

OE Il KEYPAD FUNCTIONS

List of copying functions Data copying status

a

~ | End of write

Incompatible Write error

@ Incor or €5

[/ | | S '\\| End of I;Lnu
N verification

A F L2 No data to

0 aved, or Verification error

@i T@ [ g g

S A7 | £ U5 isin

I
E J M-I\ verification error

[y oy
[y |

OO

Figure 3.4-10 Menu Transition in Menu #7 "Data Copying"
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Basic key operation

(1)  Turn the inverter ON. It automatically enters Running mode. In that mode, press the key to

switch to Programming mode. The function selection menu appears.
(2) Usethe @ and &) keys to display "Data Copying" (‘7/7-").
(3) Pressthe key to proceed to the list of data copying functions (e.g. ==/i).

(4) Usethe @ and @ keys to select the desired function, then press the key to execute the
selected function.

(e.g. ~E/H= will blink.)
(5) When the selected function has been completed, £~~~/ appears. Press the key to return to the
list of data copying functions. Press the key again to return to the menu.

Details of the data copying functions are listed below.

Table 3.4-15 List of Data Copying Functions

LED

. Function Description
monitor

R Read data Reads the function code data out of the inverter’'s memory and stores it into the
keypad memory.

Also reads out inverter’s current running status information which can be checked
by FRENIC Loader, such as information of 1/O, system, alarm, and running status.

Pressing the key during a read operation (when ~~//7/is blinking) immediately
aborts the operation and displays =~ (blinking). If this happens, the entire

contents of the memory of the keypad will be completely cleared.

= Write data Writes data stored in the keypad memory into the inverter’'s memory.

Pressing the key during a write operation (when =~"/is blinking)
immediately aborts the operation and displays =~ (blinking). The write operation
will be forcefully closed. If this happens, the contents of the inverter’s function code
data have been partly updated and remain partly old. Therefore, do not operate the
inverter. Instead, perform initialization or rewrite the entire data.

If this function does not work, refer to "BIf data copying does not work" on page
3-45.

LiEr Verify data Verifies (collates) 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 in disagreement displayed blinking. Pressing the key again causes the
verification to continue from the next function code.

Pressing the key during a verify operation (when /=~ ;is blinking)
immediately aborts the operation and displays £~~~ (blinking). The verify operation
will be forcefully closed.

£~ appears blinking also when the keypad does not contain any valid data.

Frrol Enable data Enables the data protection of data stored in the keypad’s memory.

protection In this state, you cannot read any data stored in the inverter’'s memory, but can

write data into the memory and verify data in the memory.

Upon pressing the key, the inverter immediately displays &

LHELD 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 PC 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 £~ (blinking).
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Tip When £~ is blinking, press the key to get out of the error state.

When [/~ is blinking, pressing FUNC/DATA key allows you to continue the operation.
However, extended function code data cannot be changed.

W Data protection

You can protect data saved in the keypad from unexpected modifications. Enabling the data protection that

was disabled changes the display ~~/7= on the "Data Copying" function list to /-~ and prohibits data
reading from the inverter.

To enable or disable the data protection, follow the steps below.

(1) Select the "Data Copying" ('L ~"5') on the function selection menu.
(2) When the "Data Copying" ("/{ /") is displayed, holding down the key 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 "7/ /7 display
and perform the keying operation again.

e Enabling the disabled data protection

Hold key down

for at least 5 seconds.

(Displayed item changes.)

\4

/
Lo < - ~
/ /L
_I_L/ = F

-
/] —r-cn
DATA

While "Data Copying" ("// /") is displayed, holding down the key shows ~~/i= for 5 seconds and
then switches to /~-/", enabling the data protection.

¢ Disabling the enabled data protection

Hold key down
for at least 5 seconds.

»| (Displayed item changes.)

/
A i W

o Y g
o = ImCrg
DATA

While "Data Copying" ("///"5) is displayed, holding down the key shows /~-=/ for 5 seconds and

[y

then switches to ~~/7, disabling the data protection.

The followings are restrictions and special notes concerning "Data Copying."
B If data copying does not work

Check whether 5~ or [/~~~ is blinking.

(1) If £~ is blinking (a write error), any of the following problems has arisen:

* No data exists in the keypad memory. (No data read operation has been performed since shipment, or a
data read operation has been aborted.)

* Data stored in the keypad memory contains any error.

» The models of inverters are different.

* A data write operation has been performed while the inverter is running.

» The copy destination inverter is data-protected. (function code FOO = 1)

* The "Enable write from keypad" command WE-KP is OFF.

* A data read operation has been performed for the inverter whose data protection was enabled.
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(2) If /75~ is blinking, any of the following problems has arisen:

The function codes stored in the keypad are not compatible with each other, [/~~~ is blinking.

« If the inverter type is the same.

The error occurs due to difference in software version. Pressing the key allows you to continue the
copying operation. In this case, function codes added for version update are not copied.

« If the inverter types are different due to use of special specifications, etc.:

Do not make copies because copied data is incompatible.
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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.

3.51 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

OE Il KEYPAD FUNCTIONS

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 (output frequency

and output current, etc.) by pressing the key. The item number and data for each running information
will be displayed alternately.

Further, you can view various pieces of information on the running status of the inverter using the @/@
key. The information displayed is the same as for Menu #6 "Alarm Information" in Programming mode.
Refer to Table 3.4-14 in Section 3.4.7, "Reading alarm information."

Pressing the key while the running status information is displayed returns to the alarm code display.

Note When the running status information is displayed after removal of the alarm cause, pressing the
key 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.
3.54 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.

3-47



3.5 Alarm Mode

Figure 3.5-1 summarizes the possible transitions between different menu items.

Running
mode

)+ @

Alarm occurs

Running status info at the time an alarm occurred

List of alarm codes

Figure 3.5-1 Menu Transition in Alarm Mode
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3.6 USB Connectivity

3.6 USB Connectivity

The keypad has a USB port (mini B connector) on its face. To connect a USB cable, open the USB port
cover as shown below.

USB port cover

Connecting the inverter to a PC with a USB cable enables remote control from FRENIC Loader. On the PC
running FRENIC Loader, it is possible to edit, check, manage, and monitor the function code data in

real-time, to start or stop the inverter, and to monitor the running or alarm status of the inverter.

OE Il KEYPAD FUNCTIONS

M For the instructions on how to use the FRENIC Loader, refer to the FRENIC Loader Instruction
Manual.

In addition, using the keypad as a temporary storage media allows you to store the running status
information in the keypad. Detach the keypad from the inverter and connect it to a PC running FRENIC
Loader at an office or off-site place. Function code data and inverter running status information stored in
the keypad can be edited, set, or confirmed on a PC FRENIC Loader.

M For details on how to store data into the keypad, refer to Section 3.4.8 "Copying Data."
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Test Run

4.1.1 Test run procedure

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 (*). For motors 2 to 4, replace those asterisked function codes with motor 2 to 4 dedicated ones.

0 For the function codes dedicated to motors 2 to 4, see Chapter 5 "FUNCTION CODES."

Mount the inverter, perform wiring,
and set up slide switches.

(See Chapter 2.)

| Check prior to powering on. | (See Section 4.1.2.)

| Power ON and check.
I

Switch between HD, MD and LD
modes. (F80)

| (See Section 4.1.3.)

| (See Section 4.1.4.)

<

Which motor drive control? (See Section 4.1.5.)

F42'=0,1,2

Non-Fuji motor/
non-standard motor
Which motor type?

Fuiji general-purpose motor

Longer output lines/
Reactor connected

What output
wiring condition?

Shorter output lines

(VIf control/Dynamic torque vector control)

F42"=34
(V/f control with speed sensor/

Non-Fuji motor/
non-standard motor

Which motor type?

Fuiji general-purpose motor

Longer output lines/
Reactor connected

What output
wiring condition?

Shorter output lines

Dynamic torque vector control with speed sensor)

Fa2'=5
(Vector control without
speed sensor)

F42'=6

(Vector control with
speed sensor +
Fuji VG motor)

Function code Function code
basic settings <1> basic settings <2>

Function code

Function code
basic settings <6>

basic settings <5>

|

Function code
basic settings <3>

Function code
basic settings <4>

(See Section 4.1.6.)

(See Section 4.1.7.)

(See Section 4.1.7.)

(See Section 4.1.10.)

‘(See Section 4.1.11.)

| (See Section 4.1.8.)

| Tuning

Tuning |

l(See Section 4.1.11.)

l(See Section 4.1.8.)

(See Section 4.1.9.)

Run the inverter for operation check.
(Gradually accelerating from low to

high speed)
I

Adjust motor control function code
data.

Set up application-related function
codes.

(See Section 4.1.12.)

T (See Section 4.1.13)

Check interfacing operations with
peripherals.

End
(Proceed to practical operation)

Figure 4.1-1 Test Run Procedure
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4.1.2 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
and L3/T and output terminals U, V, and W. Also check that the grounding wires are connected to the
grounding terminals (& G) correctly. (See Figure 4.1-2.)

AWARNING

» 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.
Otherwise, an electric shock could occur.

(2) Check the control circuit terminals and main circuit terminals for short circuits or ground faults.

(3) Check for loose terminals, connectors and screws.
Inverter

(4) Check that the motor is separated from mechanical

&G LR LS L3T

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

Power

cause an unexpected motor operation.) supply

(6) Check that safety measures are taken against Figure 4.1-2 Connection of Main Circuit
runaway of the equipment, e.g., a defence to prevent Terminals

people from access to the equipment.

4.1.3 Powering on and checking

AWARNING

» Be sure to mount the front cover before turning the power ON. Do not remove the cover when the
inverter power is ON.

* Do not operate switches with wet hands.
Otherwise, an electric shock could occur.

Turn the power ON and check the following points. The following
is a case when no function code data is changed from the factory
defaults.

(1) Check that the LED monitor displays /7.4 (indicating that
the reference frequency is 0 Hz) that is blinking.
(See Figure 4.1-3.)

If the LED monitor displays a value other than /77, use the Figure 4.1-3 Display of the LED
I keys to display /.77, Monitor after Power-on

(2) Check that the built-in cooling fans rotate.

(An inverter of 1.5 kW or less does not have cooling fans.)

Note Forthe G1E model (with the built-in EMC filter), the reactor and capacitor in the inverter may generate

noises due to voltage distortion or other causes. It is not a failure.
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4.1.4 Selecting an inverter drive mode (HD/MD/LD)

The FRENIC-MEGA inverter is available in three different drive modes; HD (High Duty: for heavy duty load
applications), MD (Medium Duty: for medium duty load applications), and LD (Low Duty: for light duty load
applications), and the user can switch the drive modes on site. (The MD mode is supported by the 400 V
class series of inverters with 90 kW or above.)

The MD-/LD-mode inverter brings out the continuous current rating level which enables the inverter to drive

Table 4.1-1
F80 . o ; : Overload Maximum
data Drive mode Application Continuous current rating level capability frequency
. Capable of driving a motor whose 150% for 1
0 HD (ngh Duty) Heavy duty capacity is the same as the min, 200% 500 Hz
mode: load ) for 3
inverter's one. orss

. Medium duty | Capable of driving a motor whose z
2 MDm((l;/(Ij%c:ilum Duty) load capacity is one rank higher than 150% 1 min 120 Hz 8
applications | the inverter's one. <
Light duty Capabile of driving a motor whose W
1 LD (Low Duty) mode: load capacity is one or two ranks higher | 120% 1 min 120 Hz o
applications | than the inverter's one. <
8
o
@©
=
O

a motor with one or two ranks higher capacity, but its overload capability (%) against the continuous current
level decreases. For the rated current level, refer to Chapter 12 "SPECIFICATIONS."

Note

("2: Medium D" may be displayed as "2: ---".)

When the optional multi-function keypad (TP-G1-J1) is used, description of data 2 of the function code
F80 may not be displayed depending on the keypad version, but setting can be done normally.

In the MD/LD modes, the inverter is subject to restrictions on the function code data setting range and

internal processing as listed below.

Table 4.1-2
Ftér;(atieon Name HD mode MD mode LD mode Remarks
* DC braking Setting range: 0 .
F21 : 9
(braking level) | to 100% Setting range: 0 to 80%

Data setting | Data  setting | Data setting
range range range In the MD/LD mode, a value out
0.75 to 16 kHz 0.75to 2 kHz 0.75to 16 kHz

Motor sound

(0.4 to 55 kW)
0.75 to 10 kHz

(90 to 400 kW)

(5.5 to 18.5 kW)
0.75 to 10 kHz

of the range, if specified,
automatically changes to the

indication and
output

rated current
level for HD
mode

rated current
level for MD
mode

rated current
level for LD
mode

F26 (carrier (75 to 400 kW) (22 to 55 kW) maximum value allowable in the
frequency) 0.75 to 6 kHz 0.75t0 6 kHz | LD mode.
(500 and 630 (75 to 500 kW)
kW) 0.75 to 4 kHz
(630 kW)
Current limiter Switching the drive mode with
F44 (mode Initial value: Initial value: Initial value: function code F80 automatically
. 160% 145% 130% initializes the F44 data to the
selection) e
value specified at left.
Setting range: In thle MD/]IC_D mode, if the .
* Maximum 25 to 500 Hz Setting range: 25 to 500 Hz maximum Irequency exceeds
F03 frequenc U limit: 500 | U limit: 120 H 120 Hz, the actual output
9 y prer it pper fimit. z frequency is internally limited to
z 120 Hz.
Current Based on the Based on the Based on the

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 P0O2* data to match the applied motor rating as

required.
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4.1.5 Selecting a motor drive control

The FRENIC-MEGA supports the following motor drive controls.

Table 4.1-3
* . Drive
Fa2 Drive control Basic Speed control Speed control Other restrictions
data control feedback type
0 V/f control with slip compensation Frequency
inactive control o
1 Dynamic torque vector control . Frequency —
Disabled VI control
5 | Vif control with slip compensation with slip
active V/f compensation -
control active
3 V/f control with speed sensor Frequency
control Maxi ;
" " aximum frequency:
4 Dynamic torque vector control Enabled PG VI | with automatic 200 Hz
with speed sensor speed regulator
(ASR)
Maximum frequency:
5 Vector control without speed Estimated wio PG Speed control 120 Hz
sensor Vector speed with automatic | Not available for
control speed regulator | MD-mode inverters.
(ASR) : .
6 Vector control with speed sensor Enabled w/ PG g/loaox;['nzum frequency:

M V/f control with slip compensation inactive

The inverter outputs the voltage/frequency following the V/f pattern processor's output to drive a motor. This

control disables all automatically controlled features (such as the slip compensation), causing no

unpredictable output fluctuation and enabling stable operation with constant output frequency.

H V/f control with slip compensation active

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).

H68" enables or disables the slip compensation function according to the motor driving conditions.

Table 4.1-4
. Motor driving conditions Motor driving frequency zone
H68  data Accl/Decel Constant speed Base frequency or Above the base

below frequency

0 Enabled Enabled Enabled Enabled

1 Disabled Enabled Enabled Enabled

2 Enabled Enabled Enabled Disabled

3 Disabled Enabled Enabled Disabled




4.1 Test Run

H Dynamic torque vector control

To get the maximal torque out of a motor, this control calculates the motor torque for the load applied and
uses it to optimize the voltage and current vector output.

Selecting the dynamic torque vector control automatically enables the auto-torque boost and slip

compensation.

This control is effective for improving the system response to external disturbances such as load fluctuation,
and the motor speed control accuracy.

Note that the inverter may not respond to a rapid load fluctuation since this control is an open-loop V/f
control that does not perform the current control, unlike the vector control. The advantages of this control
include larger maximum torque per output current than that the vector control.

W V/f control with speed sensor

Applying any load to an induction motor causes a rotational slip due to the motor characteristics, decreasing
the motor rotation. V/f control with speed sensor detects the motor rotation speed by an encoder attached
on the motor shaft and compensates the slip frequency by PI control to adjust the motor rotation to the
specified speed, improving the motor speed control precision.

H Dynamic torque vector control with speed sensor

In contrast to V/f control with speed sensor, to get the maximal torque out of a motor, this control calculates
the motor torque for the load applied and uses it to optimize the voltage and current vector output. This
control is effective for improving the system response to external disturbances such as load fluctuation, and

the motor speed control accuracy.

B Vector control without speed sensor

This control estimates the motor speed based on the inverter's output voltage and current to use the
estimated speed for speed control. In addition, it decomposes the motor drive current into the exciting and
torque current components, and controls each of those components in vector. No PG (pulse generator)
interface card is required. It is possible to obtain the desired response by adjusting the control constants (PI

constants) using the speed regulator (Pl controller).

Since this control controls the motor current, it is necessary to secure some voltage margin between the
voltage that the inverter can output and the induced voltage of the motor, by keeping the former lower than
the latter. Usually the voltage of the general-purpose motor has been adjusted to match the commercial
power, however, in order to secure the voltage margin, it is necessary to keep the motor terminal voltage
low. If the motor is driven under this control with the motor terminal voltage being low, the rated torque
cannot be obtained even when the rated current originally specified for the motor is applied. To secure the
rated torque, therefore, it is necessary to use a motor with higher rated current. (This also applies to the
vector control with speed sensor.)

This control is not available for MD-mode inverters, so do not set F42 data to "5" for those inverters.
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H Vector control with speed sensor

The inverter is equipped with an optional PG (Pulse Generator) interface card and receives the feedback
signals from the PG to detect the motor rotational position and speed for speed control. In addition, it
decomposes the motor drive current into the exciting and torque current components, and controls each of
those components in vector.

It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the
speed regulator (Pl controller).

This enables quicker-response control of the motor speed with higher accuracy than vector control without
speed sensor.

(It is recommended to use Fuji motors (VG motors) exclusively designed for vector control.)

Note Since slip compensation and dynamic torque vector control use motor parameters, 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", and P06 to P23", P55", and P56" should be properly configured or
auto-tuning should be performed. (When using a VG motor under vector control with speed sensor,
just selecting the VG motor (setting the function code P99"=2) is enough and auto-tuning is not
required.)

» The capacity of the motor to be controlled should be two or more ranks lower than that of the inverter
under the dynamic torque vector control and should be the same capacity as the inverter under
vector control with/without speed sensor. Otherwise, the inverter may not control the motor due to
decrease of the current detection resolution.

+ The wiring distance between the inverter and motor should be 50 m 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 when the wiring is less than 50 m. 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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M Performance comparison for drive controls (summary)

Each drive control has advantages and disadvantages. The table below compares the drive controls,
showing their relative performance in each characteristic. Select the one that shows high performance in
the characteristics that are important in your machinery. 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 machinery (load). If you have any questions, contact your Fuji Electric

representative.
Table 4.1-5
* Output Speed Speed . Load
Egtza Drive control frequency | control control Mt?));'rulém disturba %grr]rt?g;[ aZ?:Lqrﬁ
stability” | accuracy |response q nce y _
i i o]
o | V/fcontrol \.Nlth. slip . ® _ _ ® _ _ A =
compensation inactive &(
i w
1 Dynamic torque vector A A A ® A _ o a
control @)
5 | Vifcontrol Yvith slip A A A ® A _ A N
compensation active £
@©
H =
3 | V/fcontrol with speed A ® o ® A _ A S
sensor
Dynamic torque vector
4 | control with speed A O] (o) O] A - (0]
sensor
5 Vector control without A o o A o ® o
speed sensor
6 Vector control with A ® ® A ® ® ®
speed sensor

Relative performance symbols ®: Excellent O: Good A: Effective A: Less effective -: Not effective
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4.1.6 Basic settings of function codes <1 >

Driving a Fuji general-purpose motor under the V/f control (F42* = 0 or 2) or dynamic torque vector control
(F42" = 1) requires configuring the following basic function codes.

Select Fuji standard 8- or 6-series motors with the function code P99".

Configure the function codes listed below according to the motor ratings and your machinery design values.

For the motor ratings, check the ratings printed on the motor's nameplate. For your machinery design

values, ask system designers about them.

O For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function
codes Menu #1 “Data Setting”."

Table 4.1-6
Functi i
Lcj;ncfd'gn Name Function code data Factory default
F 74" | Base frequency 1 50.0 (Hz)
Motor ratings (printed on the nameplate of the
£05°0 Rated voltage at motor) os (p P Three-phase 200 V: 200 (V)
. base frequency 1 Three-phase 400 V: 400 (V)

Motor 1 selection

0: mg§g£30h§ ;a(lecrtigg)stlcs 0 (Fuii standard Motor characteristics 0

3: Motor characteristics 3 (Fuji standard gflsjgr%:;?dard motors,
motors, 6-series)

Motor 1 (Rated

Capacity of motor connected Nominal applied motor

capacity) capacity
Fo37 Pﬂ:g&rg#g, 1 Machinery design values 60.0 (Hz)

Acceleration time 1
(Note)

(Note) For a test-driving of the motor, X
increase values so that they are longer | 22 KW orless: 6.00 (s)

than your machinery design values. 30 kW or more: 20.00 (s)
~ 7 | Deceleration time 1 If the specified time is short, the inverter | 25 kw or less: 6.00 (s)
L (Note) may not run the motor properly. 30 kW or more: 20.00 (s)

After the above configuration, initialize motor 1 with the function code (H03 = 2). It automatically updates the
function codes P01*, P03", and P06" to P23", P53" to P56", and H46 for the required motor parameters.

Be very careful when changing the P02" data because doing so automatically updates the data
of the function codes P03", P06" to P23, P53" to P56", and H46. However, changing the P02
data remotely does not automatically update them.

The motor rating should be specified properly when performing auto-torque boost, torque
calculation monitoring, auto energy saving, torque limiting, automatic deceleration
(anti-regenerative control), auto search for idling motor speed, slip compensation, torque vector
control, droop control, or overload stop.

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. (Refer to
Section 4.1.7.)

» The motor to be driven is not a Fuji product or is a non-standard product.

» The wiring distance between the inverter and the motor is too long (generally 20 m or more).
* Areactor is inserted between the inverter and the motor.
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4.1.7 Basic settings/tuning of function codes < 2 >

Under the V/f control (F42" = 0 or 2) or dynamic torque vector control (F42" = 1), when a non-Fuji motor or
non-standard motor is driven, or a Fuji general-purpose motor is driven and the wiring distance between the
inverter and motor is long or a reactor is connected, the basic function codes should be configured and
auto-tuning should be performed for controlling the motor before operation.

Configure the function codes listed below according to the motor ratings and your machinery design values.
For the motor ratings, check the ratings printed on the motor's nameplate. For your machinery design
values, ask system designers about them.

O  For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function
codes Menu #1 “Data Setting”."

z
Table 4.1 2
A-7
able . 5
FuCnocélgn Name Function code data Factory default E
— — * O
LM Base frequency 1 50.0 (Hz) -
£t Rated voltage at base Three-phase 200 V: 200 (V) %
- Three-phase 400 V: 400 (V ©
frequency 1 Motor ratings (printed on the P V) S
- et late of th t i i
£ 07" | Motor 1 (Reted capaity) | "MePIat® o the moton) Nominal applied motor
P03 Motor 1 (Rated current) angﬁgdC%g?Qﬁ of nominal
- " ;
~ Lig Maximum frequency 1 Machinery design values 60.0 (Hz)
S 77 | Acceleration time 1 (Note) | (Note) For a test-driving of the motor, | 22 KW or less: 6.00 (s)
Y increase values so that they are | 30 KW or more: 20.00 (s)
longer than your machinery design
values. 22 kW or less: 6.00 (s)
=g Deceleration time 1 (Note) If the specified time is short, the - 9;
it inverter may not run the motor | 30 kW or more: 20.00 (s)
properly.

@ Be very careful when changing the P02" data because doing so automatically updates the data of the
function codes P03", P06" to P23*, P53" to P56", and H46.
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M Tuning procedure
(1) Selection of tuning type

Check the situation of the machinery 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 machinery.

Table 4.1-8
P0O4* Tuning Motor parameters subject Tunin Select under the
data type to tuning 9 following conditions
Primary resistance (%R1)
(PO7")
T hile th Leakage reactance (%X) Tuni ith th
1 une while €1 (pog™) uning with the motor. Cannot rotate the motor.

motor stops. stopped.

Rated slip frequency (P12)

%X correction factor 1 and 2
(P53" and P54")

No-load current (P06")

Primary resistance (%R1) ) 0 0
(PO7*) Tuning the %R1 and %X,

with the motor stopped.
Tuning the no-load current

Leakage reactance (%X) Can rotate the motor,

. (P08") , . provided that it is safe.

Tune while the . and magnetic saturation
motor is Rated slip frequency (P12") factor, with the motor Note that little load
rotating under | Magnetic saturation factor 1 - | running at 50% of the base | should be applied during
V/f control 5 frequency. tunlnlg. Tuning with load

Extended magnetic Tuning again the rated slip applied decreases the

i - . tuning accuracy.
saturation factor a - ¢ frequency, with the motor
(P16" - P23") stopped.

%X correction factor 1 and 2
(P53" and P54")

The tuning results of motor parameters will be automatically saved into their respective function codes.

If PO4"™ tuning is performed, for instance, the tuning results will be saved into P* codes (Motor 1"
parameters).

(2) Preparation of machinery

Perform appropriate preparations on the motor and its load, such as disengaging the coupling from the
motor and deactivating the safety devices.

(3) Tuning procedure

1) Set function code P04" to "1" or "2" and press the & key. (The blinking of / or = on the LED
monitor will slow down.)

2) Enter a run command. (The factory default is key on the keypad for forward rotation. To switch
to reverse rotation or to select the terminal signal FWD or REV as a run command, change the data
of function code F02.)

3) The moment a run command is entered, the display of /or ~ lights up, and tuning starts with the
motor stopped.

(Maximum tuning time: Approx. 40 to 80 s.)

4) If PO4" = 2, after the tuning in 3) above, the motor is accelerated to approximately 50% of the base
frequency and then tuning starts. Upon completion of measurements, the motor decelerates to a
stop.

(Estimated tuning time: Acceleration time + 20 to 75 s + Deceleration time)

5) |If P04 = 2, after the motor decelerates to a stop in 4) above, tuning continues with the motor
stopped.
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(Maximum tuning time: Approx. 40 to 80 s.)

6) If the terminal signal FWD or REV is selected as a run command (F02 = 1), 5~ appears upon

completion of the measurements. 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.

7) Upon completion of the tuning, the subsequent function code for P04" appears on the keypad.

M Tuning errors

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 £~ 7and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Table 4.1-9

Possible tuning error causes,

Details

Error in tuning results

An interphase voltage unbalance or output phase loss has been detected, or
tuning has resulted in an abnormally high or low value of a parameter due to the
output circuit opened.

Output current error

An abnormally high current has flown during tuning.

Sequence error

During tuning, a run command has been turned OFF, or STOP (Force to stop), BX
(Coast to a stop), DWP (Protect from dew condensation), or other similar terminal
command has been received.

Error due to limitation

Any of the operation limiters has been activated during tuning, or the maximum
frequency or the frequency limiter (high) has limited tuning operation.

Other errors

An undervoltage or any other alarm has occurred.

If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuiji Electric

representative.

Note If a filter other than the Fuji optional output filter (OFL-O00O-OA) 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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4.1.8 Basic settings/tuning of function codes < 3 >

When using "vector control without speed sensor (F42*=5), auto-tuning should be performed without

regard to the motor type (including the Fuji motors (VG motors) exclusively designed for vector control.

Configure the function codes listed below according to the motor ratings and your machinery design values.

For the motor ratings, check the ratings printed on the motor's nameplate. For your machinery design

values, ask system designers about them.

O For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function

codes Menu #1 “Data Setting”.

Table 4.1-10

P

Function Name

Code

Function code data

Factory default

Base frequency 1

frequency 1

~ rc* | Rated voltage at base

Motor ratings (printed on the nameplate

~ L Motor 1 (Rated capacity)

of the motor)

Motor 1 (Rated current)

50.0 (Hz)

Three-phase 200 V: 200 (V)
Three-phase 400 V: 400 (V)

Nominal applied motor
capacity

Rated current of nominal
applied motor

Maximum frequency 1

Machinery design values

=0 Acceleration time 1 (Note)

(Note) For a test-driving of the motor,
increase values so that they are

& [ | Deceleration time 1 (Note)

longer than your machinery
design values. If the specified
time is short, the inverter may
not run the motor properly.

60.0 (Hz)

22 kW or less: 6.00 (s)
30 kW or more: 20.00 (s)

22 kW or less: 6.00 (s)
30 kW or more: 20.00 (s)

@ « Be very careful when changing the P02" data because doing so automatically updates the data of the
function codes P03", P06" to P23, P53" to P56", and H46.

» Vector control without speed sensor uses lower rated voltage (base frequency voltage) of the motor.

However, use the normal value for the base frequency voltage. After auto-tuning, the motor voltage will

be automatically lowered from the base frequency voltage.

* Not available for the MD mode.

When combining the inverter with the Fuji motors (VG motors) exclusively designed for vector control,

configure the function codes as listed below, and perform auto-tuning after initializing the motor (H03 = 2).

Table 4.1-11

Function Name

Code

Function code data

Factory default

Motor 1 selection

2: Motor characteristics 2 (VG motor)

0: Motor characteristics 0

Vo B e Motor 1
(Rated capacity)

Capacity of motor connected

Nominal applied motor
capacity

Maximum frequency 1

7~ L7 | (Note)

~= | Acceleration time 1

/ /) ( N Ote)

Deceleration time 1

Machinery design values

(Note) For a test-driving of the motor, increase

values so that they are longer than your
the
specified time is short, the inverter may

machinery design values. If

not run the motor properly.

60.0 (Hz)

22 kKW or less: 6.00 (s)
30 kW or more: 20.00 (s)

22 kW or less: 6.00 (s)
30 kW or more: 20.00 (s)

Note Initializing the motor 1 using the function code HO3 (HO3 = 2) automatically configures the function codes
F04", FO5", P01*, P03", P06" to P23*, P53" to P56, and H46. Perform auto-tuning after this auto

configuration.
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M Tuning procedure

(1) Selection of tuning type

Check the situation of the machinery and select "Tuning with the motor running (P04" = 3)." 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 machinery.

to "M When tuning with the motor running cannot be performed."

If "Tuning with the motor running (P04" = 3)" cannot be selected due to a restriction of the facilities, refer

Table 4.1-12
Dri trol
P0O4*|  Tuning ) . . Select under the rive contro
data tvpe Motor parameters subject to tuning Tuning following w/o w/
yp conditions VIf| PG
PG
Primary resistance (%R1) (P07")
i Leakage reactance (%X) (P08"
Tune while 9 . (%) (* ) Tuning with the motor | Cannot rotate
1 g:g r:otor Rated slip frequency (P12") stopped. the motor. ola|a
P %X correction factor 1 and 2
(P53" and P54")
Tuning the %R1
* and %X, with the
No-load current (P06") motorosto; bed. Can rotate the
; i * motor, provided
Primary resistance (%R1) (POZ ) Tuning the no-load that it ié)safe.
Leakage reactance (%X) (P08") current and Note that little
Tune while | Rated slip frequency (P12") magnetic saturation | | -4 <hould be
the motor is ) . factor, with the i i
2 | rotating Magnetic saturation factor 1 - 5 motor’ p—— fpplled_gur!ng ol x| x
nder V/f ; i motor running uning. Tuning
gontrol ]IcExttended magnetic saturation 50% of the base with load
aclora-c frequency. applied
(P16” - P23") Tuning again the decreases the
%X correction factor 1 and 2 : tuning
* * rated slip frequency,
(P53 and P54) with the motor aceuracy.
stopped.
No-load current (P06") Can rotate the
Primary resistance (%R1) (P07*) | Tuning the %R1, %X, | motor, provided
Leak ‘ (%) (P08*) and rated slip that it is safe.
eakage reactance (o frequency with the Note that little
;%nmcg)tg'hilée Rated slip frequency (P12") motor stopped. load should be
3 |running for | Magnetic saturation factor 1 - 5 Tuning the no-load | applied during x| olo
vector Extended magnetic saturation current and magnetic | tuning. Tuning
control factor a - saturation factor, with | with load
actora-c *) the motor running at | applied
(P16° - P23 50% of the base decreases the
%X correction factor 1 and 2 frequency twice. tuning
(P53" and P54") accuracy.

O: Tunable

A: Conditionally tunable

x: Not tunable

The tuning results of motor parameters will be automatically saved into their respective function codes.
If PO4" tuning is performed, for instance, the tuning results will be saved into P* codes (Motor 1*

parameters).

(2) Preparation of machinery

Perform appropriate preparations on the motor and its load, such as disengaging the coupling from the

motor and deactivating the safety devices.

(8)  Tuning procedure (tuning while the motor is running for vector control)

1) Set function code P04" to "3" and press the key. (The blinking of =/on the LED monitor will slow

down.)
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2) Enter a run command. (The factory default is key on the keypad for forward rotation. To switch to
reverse rotation or to select the terminal signal FWD or REV as a run command, change the data of
function code F02.)

3) The moment a run command is entered, the display of = lights up, and tuning starts with the motor
stopped.
(Maximum tuning time: Approx. 40 to 75 s.)

4) The motor is accelerated to approximately 50% of the base frequency and then tuning starts. Upon
completion of measurements, the motor decelerates to a stop. (Estimated tuning time: Acceleration
time + 20 to 75 s + Deceleration time)

5) After the motor decelerates to a stop, tuning continues with the motor stopped.
(Maximum tuning time: Approx. 20 to 35 s.)

6) The motor is accelerated to approximately 50% of the base frequency again and then tuning starts.
Upon completion of measurements, the motor decelerates to a stop.
(Estimated tuning time: Acceleration time + 20 to 160 s + Deceleration time)

7) After the motor decelerates to a stop, tuning continues with the motor stopped.
(Maximum tuning time: Approx. 20 to 30 s.)

8) If the terminal signal FWD or REV is selected as a run command (F02 = 1), £~~~ appears upon
completion of the measurements. 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.

9) Upon completion of the tuning, the subsequent function code for P04" appears on the keypad.

-~ Approx. 50% of base frequency

C3) 4)

:Acce\e-: :Dece\e-: 5) :Accele-: 6) :Decefe-: 7)
+—> +“—> +“—> +—> +—>

ration ration ration ration

During tuning

< >
Figure 4.1-4

Note The speed controller is initially set to a low value to avoid hunting. However, hunting may occur during
tuning due to dependency on the machinery. In this case, a tuning error (£~ 7 or speed mismatch error
(£~£) may occur. When £~ 7 occurs, lower the gain of the speed controller. When &~£ occurs, cancel
speed mismatch detection (d23=0) and perform tuning again.
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B When tuning with the motor running cannot be performed

If "Tuning while the motor is running for vector control (P04” = 3)" cannot be selected due to a restriction of
the facilities, perform "Tuning with motor stopped (P04 = 1) as directed below. Since this tuning may
produce results with lower speed control precision and stability than "Tuning while the motor is running for
vector control," perform the combination test with the machinery thoroughly.

(1)  For Fuji standard motors, 8-series/6-series, or Fuji motors (VG motors) exclusively designed for
vector control

1) Set the function code P99" in accordance with the motor type.

2) Initialize the motor 1 with the function code H03 (HO3 = 2).

3) Set the function codes F04", FO5”, P02", and P03” in accordance with the ratings of the motor.
4) Perform "Tuning with the motor stopped (P04™ = 1)."

(2) When the motor parameters are unknown (e.g., for non-Fuji motors)

1) Set the function codes F04", F05", P02", and P03" in accordance with the ratings printed on the
nameplate of the motor.

iETCI N OPERATION

2) Set the motor parameters (P06* and P16” to P23*) by referencing the motor test report.

For details about converting the test report values into various parameters, consult your Fuji Electric
representative.

3) Perform "Tuning with the motor stopped (P04" = 1)."

(3) Tuning procedure (tuning with the motor stopped)

1) Set function code P04" to "1" and press the key. (The blinking of /on the LED monitor will slow
down.)

2) Enter a run command. (The factory default is key on the keypad for forward rotation. To switch to
reverse rotation or to select the terminal signal FWD or REV as a run command, change the data of
function code F02.)

3) The moment a run command is entered, the display of /lights up, and tuning starts with the motor
stopped.
(Maximum tuning time: Approx. 40 s.)

4) If the terminal signal FWD or REV is selected as a run command (FO2 = 1), 5=~ appears upon
completion of the measurements. 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.

5) Upon completion of the tuning, the subsequent function code for P04" appears on the keypad.
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M Tuning errors

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 £~ 7and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Table 4.1-13

Possible tuning error
causes

Details

Error in tuning results

An interphase voltage unbalance or output phase loss has been detected, or tuning
has resulted in an abnormally high or low value of a parameter due to the output
circuit opened.

Output current error

An abnormally high current has flown during tuning.

Sequence error

During tuning, a run command has been turned OFF, or STOP (Force to stop), BX
(Coast to a stop), DWP (Protect from dew condensation), or other similar terminal
command has been received.

Error due to limitation

Any of the operation limiters has been activated during tuning, or the maximum
frequency or the frequency limiter (high) has limited tuning operation.

Other errors

An undervoltage or any other alarm has occurred.

If any of these errors occurs, remove the error cause and perform tuning again, or consult your Fuji Electric

representative.

Note If a filter other than the Fuiji optional output filter (OFL-OOO-OA) 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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4.1.9 Basic settings of function codes < 4 >

When using "vector control with speed sensor (F42*=6)" and combining the inverter with the Fuji motors
(VG motors) exclusively designed for vector control, set the function code data as listed below.

0 For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function
codes Menu #1 “Data Setting”."

Table 4.1-14
F%n(féign Name Function code data Factory default
F g9 Motor 1 selection 2: Motor characteristics 2 (VG motor) 8 + Motor characteristics
. . (ZD
F Lz Motor 1 (Rated capacity) Capacity of motor connected Nomlr?al applied motor =
capacity <
o
L s Thermistor (for motor) 3: Operation (with NTC connected) 0 No operation E
o (operation selection) Also switch SW5 on the control PCB. ’ P o
<t
o5 M Feedbgck input 2: 90 degree phase shifted A/B pulse 2: A/B phases ]
Pulse input system trains 8
O
PR Feedback input 0400 0400
- - Encoder pulse resolution (1024) (1024)
et Maximum frequency 1 Machinery design values 60.0 (Hz)
oA L (Note)  For a test-driving of the motor, | 22 kW or less: 6.00 (s)
I Acceleration time 1 (Note) increase values so that they are 30 kW or more: 20.00
longer than your machinery design | (S)
values. If the specified time is :
= 77 | Deceleration time 1 (Not short, the inverter may not run the 5(2) tw or less: 62%00((3))
i~ L eceleration time 1 (Note) motor properly. 2 or more: 20.
=y Electrqnlc thermall1 (for motor 0.00 (No operation) For eaph inverter
protection) (operation level) capacity

After the above configuration, initialize motor 1 with the function code (H03 = 2). The function codes F04",
F05", PO1*, PO3*, PO6" to P23", P53" to P56", and H46 for the motor parameters required for vector control
are automatically set.

Note Be very careful when changing the P02 data because doing so automatically updates the data of the
function codes F04", FO5%, P03, P06" to P23", P53 to P56", and H46.
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4.1.10 Basic settings of function codes < 5>

When driving a Fuji general-purpose motor under "V/f control with speed sensor (F42* = 3)" or "dynamic

torque vector control with speed sensor (F42" = 4)," the following basic function codes should be set.

Select Fuji standard 8- or 6-series motors with the function code P99".

Configure the function codes listed below according to the motor ratings and your machinery design values.

For the motor ratings, check the ratings printed on the motor's nameplate. For your machinery design

values, ask system designers about them.

O For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function
codes Menu #1 “Data Setting”."

Table 4.1-15
Fténocéiénn Name Function code data Factory default
£ 74" | Base frequency 1 50.0 (Hz)
Motor ratings (printed on the nameplate of
- ~-* | Rated voltage at | the motor) Three-phase 200 V: 200 (V)

-~

base frequency 1 Three-phase 400 V: 400 (V)

0: Motor characteristics 0 (Fuji standard 0: Motor characteristics 0

. motors, 8-series) -
-~ Motor 1 selection 3: Motor characteristics 3 (Fuji standard gfggrisetggmdard motors,

motors, 6-series)

~~

- 3% | Motor 1 ; ; ; ;
AL (Rated capacity) Capacity of motor connected Nominal applied motor capacity
P 0__7* Maximum Machinery design values 60.0 (Hz)

frequency 1

(Note) For a test-driving of the motor,

- 07 ﬁ\%ﬁgltigatlon time increase values so that they are

22 kW or less: 6.00 (s)
30 kW or more: 20.00 (s)

~~

longer than your machinery design
values.
~ = | Deceleration time If the specified time is short, the 22 kW or less: 6.00 (s)
U1 1 (Note) inverter may not run the motor 30 kW or more: 20.00 (s)
properly.
Pulse resolution of the target motor
5 A Eﬁg‘éb%‘;'éﬁjt‘i%%der encoder 0400 HEX
0400 HEX/1024 P/R
;s | Feedback pulse 1

Q
=

- - correction factor 1 | Set the deceleration rate between the
motor and encoder.

.. Feedback pulse Motor speed = Encoder speed x
= /7 | correction factor (d17)/(d16) 1
2

After the above configuration, initialize motor 1 with the function code (HO3 = 2). It automatically updates the
function codes P01", P03", and P06" to P23", P53" to P56, and H46 for the required motor parameters.

Note Be very careful when changing the P02" data because doing so automatically updates the data of the
function codes P03", P06" to P23, P53" to P56", and H46.
The motor rating should be specified properly when performing auto-torque boost, torque calculation
monitoring, auto energy saving, torque limiting, automatic deceleration (anti-regenerative control), auto
search for idling motor speed, slip compensation, torque vector control, droop control, or overload stop.
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 motor to be driven is not a Fuji product or is a non-standard product.
» The wiring distance between the inverter and the motor is too long (generally 20 m or more).
 Areactor is inserted between the inverter and the motor.
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4.1.11 Basic settings/tuning of function codes < 6 >

Under the V/f control with speed sensor (F42* = 3) or dynamic torque vector control with speed sensor
(F42" = 4), when a non-Fuiji motor or non-standard motor is driven, or a Fuiji general-purpose motor is driven
and the wiring distance between the inverter and motor is long or a reactor is connected, the basic function
codes should be configured and auto-tuning should be performed for controlling the motor before operation.

Configure the function codes listed below according to the motor ratings and your machinery design values.
For the motor ratings, check the ratings printed on the motor's nameplate. For your machinery design
values, ask system designers about them.

0 For details on how to modify the function code data, see Chapter 3, Section 3.4.2 "Setting up function

codes Menu #1 “Data Setting”."

Table 4.1-16
Fténocéiénn Name Function code data Factory default
£ 74" | Base frequency 1 50.0 (Hz)
~ rc* | Rated voltage at Three-phase 200 V: 200 (V)
" Y- | base frequency 1 Three-phase 400 V: 400 (V)
Motor ratings (printed on the nameplate of the
= =% | Motor 1 motor) Nominal applied motor
" M- | (Rated capacity) capacity
= 3% | Motor 1 Rated current of nominal
" Y- | (Rated current) applied motor
P ,/__7* Maximum frequency 60.0 (Hz)

1

Acceleration time 1
(Note)

Deceleration time 1
(Note)

Machinery design values

(Note) For a test-driving of the motor, increase
values so that they are longer than your
machinery design values.

If the specified time is short, the inverter
may not run the motor properly.

22 kW or less: 6.00 (s)
30 kW or more: 20.00 (s)

22 kW or less: 6.00 (s)
30 kW or more: 20.00 (s)

~
-
~

Feedback encoder
pulse resolution

Pulse resolution of the target motor encoder
0400 HEX/1024 P/R

0400 HEX

~
U
==
N

Feedback pulse
correction factor 1

Feedback pulse
correction factor 2

Set the deceleration rate between the motor
and encoder.

Motor speed = Encoder speed x (d17)/(d16)

@ Be very careful when changing the P02" data because doing so automatically updates the data of the

function codes P03", P06" to P23", P53 to P56", and H46.
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M Tuning procedure

(1) Selection of tuning type

Check the situation of the machinery 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 machinery.

Table 4.1-17
P04 : Motor parameters subject : Select under the
data Tuning type to tuning Tuning following conditions

Tune while the
motor stops

Primary resistance (%R1) (PO7*)
Leakage reactance (%X) (P08")
Rated slip frequency (P12")

%X correction factor 1 and 2
(P53" and P54")

Tuning with the motor
stopped.

Cannot rotate the
motor.

Tune while the
motor is rotating
under V/f
control

No-load current (P06")

Primary resistance (%R1) (P07")
Leakage reactance (%X) (P08")
Rated slip frequency (P12")
Magnetic saturation factor 1 - 5
Extended magnetic saturation

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

Can rotate the motor,
provided that it is
safe.

Note that little load
should be applied
during tuning. Tuning

frequency. with load applied

decreases the tuning
accuracy.

factora-c

(P16" - P23")

%X correction factor 1 and 2
(P53" and P54")

Tuning again the
rated slip frequency,
with the motor

stopped.

The tuning results of motor parameters will be automatically saved into their respective function codes.
If PO4™ tuning is performed, for instance, the tuning results will be saved into P* codes (Motor 1

parameters).

(2) Preparation of machinery

Perform appropriate preparations on the motor and its load, such as disengaging the coupling from the

motor and deactivating the safety devices.

(3) Tuning procedure
1) Set function code P04" to "1" or "2" and press the key. (The blinking of /or ~'on the LED

monitor will slow down.)

2) Enter a run command. (The factory default is key on the keypad for forward rotation. To switch to
reverse rotation or to select the terminal signal FWD or REV as a run command, change the data of
function code F02.)

3) The moment a run command is entered, the display of /or ~lights up, and tuning starts with the
motor stopped.

(Maximum tuning time: Approx. 40 to 80 s.)

4) If P04" = 2, after the tuning in 3) above, the motor is accelerated to approximately 50% of the base
frequency and then tuning starts. Upon completion of measurements, the motor decelerates to a
stop.

(Estimated tuning time: Acceleration time + 20 to 75 s + Deceleration time)

5) If P04* = 2, after the motor decelerates to a stop in 4) above, tuning continues with the motor
stopped.

(Maximum tuning time: Approx. 40 to 80 s.)
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6) If the terminal signal FWD or REV is selected as a run command (F02 = 1), 5~ appears upon
completion of the measurements. 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.

7) Upon completion of the tuning, the subsequent function code for P04" appears on the keypad.

H Tuning errors

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 5~ 7and discards the tuning data.

Listed below are possible causes that trigger tuning errors.

Table 4.1-18

Possible tuning error
causes

Details

An interphase voltage unbalance or output phase loss has been detected, or
Error in tuning results tuning has resulted in an abnormally high or low value of a parameter due to the
output circuit opened.

iETCI N OPERATION

Output current error An abnormally high current has flown during tuning.

During tuning, a run command has been turned OFF, or STOP (Force to stop),
Sequence error BX (Coast to a stop), DWP (Protect from dew condensation), or other similar
terminal command has been received.

Any of the operation limiters has been activated during tuning, or the maximum

Error due fo limitation frequency or the frequency limiter (high) has limited tuning operation.

Other errors An undervoltage or any other alarm has occurred.

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 optional output filter (OFL-O0OO-0OA) 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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4.1.12 Running the inverter for motor operation check

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.

Accident or injury may result.

After completion of preparations for a test run as described above, start running the inverter for motor

operation check using the following procedure.

ACAUTION

If any abnormality is found in the inverter or motor, immediately stop operation and investigate the cause
referring to Chapter 6, "TROUBLESHOOTING."

Test run procedure

(1)  Turn the power ON and check that the reference frequency /7//#/is blinking on the LED monitor.

(2) Seta low reference frequency such as 5 Hz, using the /&) 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.

<Check points during a test run>
» Check that the motor is running in the forward direction.
» Check for smooth rotation without motor humming or excessive vibration.

» 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 function code setting, the motor speed may increase to an unexpected
level. This is especially true for vector control with/without speed sensor. The inverter is
equipped with a speed limit function to ensure safety even if the function codes are set
incorrectly.

Until you are familiarized with the function codes (e.g., when you run the system for the first
time), it is recommended to use the frequency limiter (high) (F15) and torque control (speed
limit) (d32/d33). For the first run, gradually increase the speed limit values while checking the
operation to ensure safer work.

The speed limit function works as the speed limiter for the over speed level or torque control.
For the details of the speed limit function, refer to Chapter 5 "FUNCTION CODES."

4-22



4.1 Test Run

<Modification of motor control function code data>

Modifying the current function code data sometimes can solve an insufficient torque or overcurrent incident.
The table below lists the major function codes to be accessed. For details, see Chapter 5 "FUNCTION
CODES" and Chapter 6 "TROUBLESHOOTING."

Table 4.1-19
Drive control
Function o .
Name Modification key points w/o
code y VI PG PG w/

VIf PG

_ If the current limiter is activated due to a short
i~ s 1 | Acceleration time 1 acceleration time and large drive current, O|o|O0]|O
prolong the acceleration time.

- oo C If an overvoltage trip occurs due to a short
i~ iz | Deceleration time 1 I S
deceleration time, prolong the deceleration time.

If the starting motor torque is deficient, increase
Il i Torque boost 1 the torque boost. If the motor with no load is o o} x x
overexcited, decrease the torque boost.

. If the stall prevention function is activated by the
Y Current limiter L . .
/ 7 ; current limiter during acceleration or o | O x x
(Mode selection) T .
deceleration, increase the operation level.

| Motor 1 For excessive slip compensation during driving,
FLH (Slip compensation gain decrease the gain; for insufficient one, increase o x o x
for driving) the gain.
N . | Motor 1 For excessive slip compensation during braking,
+~ /! | (Slip compensation gain decrease the gain; for insufficient one, increase o x o x
for braking) the gain.

Output current fluctuation
I damping gain 1
(For motor 1)

If the motor vibrates due to current fluctuation,
increase the suppression gain.

O: Modification effective  x: Modification ineffective

If modification of motor control function code data does not resolve a problem under V/f control with speed
sensor, dynamic torque vector control with speed sensor, vector control without speed sensor, or vector

control with speed sensor, modify the function codes listed below.

A PI controller is used to control speed in drive control above. The Pl parameters may require modification
due to inertia on the load side. The main function codes requiring modification are listed below. For details,
see Chapter 5 "FUNCTION CODES" and Chapter 6 "TROUBLESHOOTING."

Table 4.1-20
Fténocégn Name Modification key points
S 7/ * | Speed control 1 If the overshoot is too large over changes of the speed command,
- (speed command filter) increase the filter constant value.
A 7 * | Speed control 1 If the speed control gain cannot be increased due to a ripple during
(speed detection filter) speed detection, increase the filter constant value to increase the gain.
= 79 * | Speed control 1 P Decrease the gain when the speed hunting occurs. Increase the gain if
- (gain) the response is too slow.
o (4" | Speed control 1| Shorten the integration time if the response is too slow.
(integration time)
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4.1.13 Preparation for production run

After checking that the motor runs normally in test runs, connect the inverter to the machinery and cable
them for production run.

(1) Set the function codes for application to run the machinery.

(2) Check the interfaces with the peripheral circuits.

1)

2)

3)

4)

5)

6)

Failure simulation

Simulate a failure and check the failure sequence. A failure can be simulated by pressing and
holding the + keys on the keypad for 5 seconds or more. The inverter stops and outputs an

alarm output signal.
Life check of capacitors on main circuit

The inverter can be configured to check the life of the capacitors on the main circuit by measuring
the discharge time when the power is turned off. For this purpose, measurement of the reference

capacitor capacity (initial value) is required. For details, refer to Chapter 7.
I/O check

Use the keypad and select the menu #4 in the program mode to run the 1/O check of the inverter for
checking the interfaces with the peripheral circuits. (For details, refer to Chapter 3.)

Analog input adjustment

Inputs to the terminals 12, C1, and V2 can be adjusted. Use the offset filter gain to cancel errors in

the analog input. For details, refer to Chapter 5.
FMA adjustment

Adjust the output from the terminal FMA to which an analog meter is connected. Selecting the
analog output test with the function code F31 outputs a voltage equivalent to 10V. Adjust the full
scale of the meter.

Failure history clear

Clear the history of alarms which occurred during adjustment. Do this by setting the function code
H97 to "1."

Note Depending on the production run conditions, modification to the torque boost (F09*),

acceleration/deceleration time (FO7 and F08), and/or Pl controller for speed control under vector control.

Check the function codes and modify them as appropriate.
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4.2 Special Operation

4.21 Jogging operation

This section provides the procedure for jogging the motor.
(1)  Making the inverter ready to jog with the steps below. (The LED monitor should display ./=/7.)
¢ Enter Running mode. (See page 3-1.)

e Press the + ~ keys simultaneously. The LED monitor displays the jogging frequency for
approximately one second and then returns to .=/, again.

Tip * The function code C20 specifies the jogging frequency, and the function codes H54 and H55
specify the jogging acceleration and deceleration times, respectively. These function codes are
exclusively used for the jogging operation. Set them according to your needs.

» Using the input terminal command "Ready for jogging" JOG switches between the normal
operation state and ready-to-jog state.

» Switching between the normal operation state and read-to-jog state with the + N keys is

iETCI N OPERATION

possible only when the inverter is stopped.

(2) Jogging the motor.

¢ Hold down the 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.
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4.2.2 Remote and local modes

The inverter is available in either remote or local mode. In the remote mode that applies to ordinary

operation, the inverter is driven under the control of the data settings stored in the inverter, whereas in the

local mode that applies to maintenance operation, it is separated from the control system and is driven

manually under the control of the keypad.

* Remote mode: Run and frequency commands are selected by function codes or source switching

signals except "Select local (keypad) operation" LOC.

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

Table 4.2-1

Data for F02

Input Procedures of Run Commands from Keypad

0: Enable the keypad

(Motor rotational direction from

digital terminals)

Pressing the & /6% keys runs or stops the motor.
The rotational direction is specified by the terminals FWD and REV.

1: External signal

2: Keypad operation (forward)

Pressing the & /69 keys runs or stops the motor.

No specification of the motor rotational direction is required.
However, the motor can only rotate in the forward direction.

3: Keypad operation (reverse)

Pressing the @ /6= keys runs or stops the motor.

No specification of the motor rotational direction is required.
However, the motor can only rotate in the reverse direction.

The remote and local modes can be switched by a digital input signal provided from the outside of the

inverter, to switch the method for specifying the operation commands and frequency.

To enable the switching, the local (keypad) command selection "LOC" needs to be assigned LOC as a
digital input signal. (Set "35" to any of the function codes E01 to E09, E98 and E99.)

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 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.

The transition paths between remote and local modes depend on the current mode and the value (ON/OFF)

of LOC. Refer to the status transition diagram given below and the above table for details.
LOC = OFF

Local Mode
LOC=0ON

Remote Mode
LOC = OFF

LOC=ON
Figure 4.2-1 Transition between Remote and Local Modes
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4.2.3 External run/frequency command

By factory default, the run and frequency commands are sourced from the keypad (6% and keys).

This section provides other external command source samples; an external potentiometer (variable
resistor) as a frequency command source and external run switches as run forward/reverse command

sources.

(1) Configure the function codes as listed below.

Table 4.2-2
Function Name Data Factory default
Code

- z
~ L'/ | Frequency command 1 1: Analog voltage input to terminal [12] | 0 8
P—— <
~ L7 | Operation method 1: External digital input signal 2 5
£ 55 | Terminal [FWD] function | 98: Run forward command "FWD" 98 3
£ 55 | Terminal [REV] function | 99: Run reverse command "REV" 99 N
D
=
@ If terminal [FWD] and [REV] are ON (short-circuit), the FO2 data cannot be changed. First :_)c“

turn those terminals OFF and then change the F02 data.

(2) Wire the potentiometer to terminals across [13], [12], and [11].

(3) Connect the run forward switch between terminals [FWD] and [CM] and the run reverse switch
between [REV] and [CM].

(4) To start running the inverter, rotate the potentiometer to give a voltage to terminal [12] and then turn

the run forward or reverse switch ON (short-circuit).

0  For precautions in wiring, refer to Chapter 2 "INSTALLATION AND WIRING."
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________________________________________________________________________| Chapter 5

FUNCTION CODES

This chapter contains overview tables of function codes available for the FRENIC-MEGA series of inverters,
function code index by purpose, and details of function codes.
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5.1 Overview of Function Codes

5.1 Overview of Function Codes

Function codes enable the FRENIC-MEGA series of inverters to be set up to match your system
requirements. Each function code consists of a 3-letter alphanumeric string. The first letter is an alphabet
that identifies its group and the following two letters are numerals that identify each individual code in the
group. The function codes are classified into 13 groups: Fundamental Functions (F codes), Extension
Terminal Functions (E codes), Control Functions (C codes), Motor 1 Parameters (P codes), High
Performance Functions (H codes), Motor 2, 3 and 4 Parameters (A, b and r codes), Application Functions 1,
2 and 3 (J, d and U codes), Link Functions (y codes) and Option Functions (o codes). To determine the
property of each function code, set data to the function code. This manual does not contain the descriptions
of Option Functions (o codes). For o codes, refer to the instruction manual for each option.

(SETCIEM Function Code
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5.2 Function Code Tables

5.2 Function Code Tables

M Changing, validating, and saving function code data when the inverter is running

Function codes are indicated by the following based on whether they can be changed or not when the
inverter is running. The following descriptions on "Change when running" symbols supplement those given
in the function code tables.

Table 5.2-1

Change when

Notation .
running

Validating and saving function code data

If the data of the codes marked with Y* is changed with @/@ keys, the change
will immediately take effect; however, the change is not saved into the inverter's
Y* Possible memory. To save the change, press the key. If you press the key without
pressing the key to exit the current state, then the changed data will be

discarded and the previous data will take effect for the inverter operation.

Even if the data of the codes marked with Y is changed with @/@ keys, the
Y Possible change will not take effect. Pressing the key will make the change take effect

and save it into the inverter's memory.

N Impossible -

B Copying data

The keypad is capable of copying of the function code data stored in the inverter's memory into the keypad's
memory (refer to Menu #7 "Data copying" in Programming mode). With this feature, you can easily transfer
the data saved in a source inverter to other destination inverters.

If the specifications of the source and destination inverters differ, some code data may not be copied to
ensure safe operation of your power system. As necessary, respectively specify function codes that are not
copied. Whether data will be copied or not is detailed with the following symbols in the "Data copying"
column of the function code tables given on subsequent pages.

Y: Will be copied unconditionally.

Y1: Will not be copied if the rated capacity differs from the source inverter.

Y2: Will not be copied if the rated input voltage differs from the source inverter.
N: Will not be copied.

B Using negative logic for programmable 1/O terminals

The negative logic signaling system can be used for the programmable, digital input terminals, and
transistor and contact output terminals by setting the function code data specifying the properties for those
terminals. Negative logic refers to the inverted ON/OFF state of input or output signal, switching active-ON
(function becomes valid when turned ON: positive logic) and active-OFF (function becomes valid when
turned OFF: negative logic). Negative logic may not be available for some signal functions.

To set the negative logic system for an input or output terminal, enter data of 1000s (by adding 1000 to the
data for the normal logic) in the corresponding function code. Example: "Coast to a stop" command BX
assigned to any of digital input terminals using the function code EO1:

Table 5.2-2
Function code data Description
7 Turning BX ON causes the motor to coast to a stop. (Active-ON)
1007 Turning BX OFF causes the motor to coast to a stop. (Active-OFF)

5-2



5.2 Function Code Tables

H Drive control

The FRENIC-MEGA runs under any of the following drive controls. Some functional codes assigned apply
exclusively to the specific drive control, which is indicated by letters Y (Applicable) and N (Not applicable) in
the "Drive control" column of the functional code tables.

Table 5.2-3

Abbreviation in
"Drive control"

column in Control target (H18) Drive control (F42)
function code
tables
VI V/f control
/ Dynamic torque vector control
VI/f control with speed sensor
PG Vif Speed (Frequency for Dynamic torque vector control with speed sensor
VI/f and PG VI/f)
w/o PG Vector control without speed sensor
w/ PG Vector control with speed sensor
Torque control Torque Vector control with/without speed sensor

For details about the drive control, refer to the description of F42 "Drive Control Selection 1."

Note The FRENIC-MEGA is a general-purpose inverter whose operation is customized by
frequency-basis function codes, with drive controls equivalent to 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 equation.

(OiElICIEl Function Code

Equation: Motor speed (r/min) = 120 x Frequency (Hz) / Number of poles
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5.2 Function Code Tables

H Difference in display formats between the standard keypad and the multi-function keypad

Because the multi-function keypad displays in a larger number of digits than the standard keypad, display
formats have been changed for enhanced visibility of data.
Note that display formats have been changed as follows:

Table 5.2-4
Function Multi-function keypad
Code Name Standardkeypad | rp.G1.41, TP-G1-C1)
H42 Capacitance of DC link bus capacitor
H44 Startup Counter for Motor 1
H47 Initial capacitance of DC link bus capacitor
H79 Preset startup count for maintenance (M1)
A52 Startup Counter for Motor 2 Hexadecimal (HEX)
indication Decimal indication
b52 Startup Counter for Motor 3
r52 Startup Counter for Motor 4
d15 Feedback Input (Encoder pulse
resolution)
déo Command (Pulse Rate Input) (Encoder
pulse resolution)
H43 Cumulative run time of cooling fan
H48 Cumulative Run Time of Capacitors on
Printed Circuit Boards
H77 Service Life of DC Link Bus Capacitor
(Remaining time)
Indicated in the unit of | Indicated in the unit
H7 i i
8 Maintenance interval (M1) 10 hours of 1 hour
H94 Cumulative Motor Run Time 1
AS1 Cumulative Motor Run Time 2
b51 Cumulative Motor Run Time 3
r51 Cumulative Motor Run Time 4
d78 Synchronous operation Indicated in the unit of | Indicated in the unit
(deviation detection excess range) 10 pulses of 10 pulses
Set values of 10000
or larger are indicated
by the "x10" LED on,
combined with
indication in the unit of
100 pulses.

5-4



5.2 Function Code Tables

The following tables list the function codes available for the FRENIC-MEGA series of inverters.

Table 5.2-5

M F codes: Fundamental Functions

Change Drive control
. Data | Default Refer to
Code Name Data setting range when copyin settin pG | wio | wi [Toraue age:
running pying 9| i a page:

VIf | PG | PG |control

FOO [Data Protection Disable both data protection and digital reference protection Y Y 0 Y Y Y Y Y 5-61
Enable data protection and disable digital reference protection
Disable data protection and enable digital reference protection

Enable both data protection and digital reference protection

@ / @ keys on keypad N Y 0 Y Y Y Y N 5-62
Voltage input to terminal [12] (0 to +10 VDC)

Current input to terminal [C1] (4 to 20 mA DC)

Sum of voltage and current inputs to terminals [12] and [C1]
Voltage input to terminal [V2] (0 to +10 VDC)

UP/DOWN control

> ) keys on the keypad (balanceless-bumpless switching
available)

10: Pattern operation

11:  Digital input interface card (option)

12: Pulse train input

FO1 | Frequency Command 1

NN ION2O

F02 | Operation Method 0:  RUN/STOP keys on keypad (Motor rotational direction: Terminal N Y 2 Y Y Y Y Y 5-71 o
block) o
1:  External signals (Digital input terminal commands) @]
2:  RUN/STOP keys on keypad (forward) O
3:  RUN/STOP keys on keypad (reverse) c
FO3 | Maximum Output Frequency 1 25.0 to 500.0 Hz N Y 60.0 Y Y Y Y Y 5-72 g
&)
F04 | Base Frequency 1 25.0 to 500.0 Hz N Y 50.0 Y|Y Y Y Y c
>
FO5 |Rated Voltage at Base Frequency 1 0: Output a voltage in proportion to input voltage N Y2 200 Y Y L
80 to 240 V: Output an AVR-controlled voltage (for 200 V class 400
series) Te]
160 to 500 V: Output an AVR-controlled voltage (for 400 V class E
series) =
FO06 | Maximum Output Voltage 1 80 to 240 V: Output an AVR-controlled voltage (for 200 V class N Y2 200 Y Y N N Y
series) 400
160 to 500 V: Output an AVR-controlled voltage (for 400 V class
series)
FO7 | Acceleration Time 1 0.00 to 6000 s Y Y *1 Y|Y Y Y N 5-76
FO8 | Deceleration Time 1 *  Entering 0.00 cancels the acceleration time, requiring external Y Y " YIY[Y]Y]|N
soft-start and -stop.
FO9 | Torque Boost 1 0.0% to 20.0% Y Y *2 Y Y N N N 5-79
(percentage with respect to "r03: Rated Voltage at Base Frequency 1") 5-104
F10 | Electronic Thermal Overload 1:  For a general-purpose motor with shaft-driven cooling fan Y Y 1 Y Y Y Y Y 5-80
Protection for Motor 1 2:  For an inverter (FV)-driven motor with separately powered cooling
(Select motor characteristics) fan
. - N o -
F11 (Operation level) 0.90 (Disable), 1% to 135% of the rated current (allowable continuous v Y1,v2 3 v Y v v v
drive current) of the motor

F12 (Thermal time constant)|0.5 to 75.0 min Y Y *4 Y Y Y Y

F14 | Restart Mode after Momentary
Power Failure (Mode selection)

0:  Trip immediately Y Y 1 Y|Y[|[Y]|Y N 5-83

1:  Trip after recovery from power failure

2:  Trip after decelerate-to-stop

3:  Continue to run (for heavy inertia or general loads)

4: Restart at the frequency at which the power failure occurred (for
general loads)

5. Restart at the starting frequency

F15 |Frequency Limiter (High)|0.0 to 500.0 Hz Y Y 70.0 Y Y Y Y N 5-93
F16 (Low)|0.0 to 500.0 Hz Y 0.0 Y Y Y Y N
F18 |Bias (Frequency command 1) -100.00 to 100.00% v v 0.00 v |y v v N g:gg
F20 |DC Braking 1 (Braking starting 0.0 t0 60.0 Hz v v 00 vy v v N 5-94
frequency)
F21 (Braking level) | 0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y|Y|[Y]|]Y]|N
F22 (Braking time) | 0.00 (Disable): 0.01 to 30.00 s Y Y 000 [ Y[Y|Y]|Y]|N Function
F23 | Starting Frequency 1 0.0 t0 60.0 Hz Y Y 05 |Y|[Y|Y]|Y]|N| 59 Code Tables
F24 (Holding time)|0.00 to 10.00 s Y Y 000 | Y[Y|Y]|Y[N F codes
F25 | Stop Frequency 0.0 to 60.0 Hz Y Y 0.2 Y Y Y Y N E codes
F26 | Motor Sound (Carrier frequency)  |0.75 to 16 kHz (HD-mode inverters with 0.4 to 55 kW, Y Y 2 Y|y |y |Y]| Y| 59 C codes
and LD-mode ones with 5.5 to 18.5 kW) P codes
0.75 to 10 kHz (HD-mode inverters with 75 to 400 kW, T 0 A
and LD-mode ones with 22 to 55 kW) H codes
0.75 to 6 kHz (HD-mode inverters with 500 / 630 kW, A codes
and LD»mo_de ones wi.th 75 to 500 kW) b codes
0.75to 4 kHz (LD-mode inverters with 630 kW) —
0.75 to 2 kHz (MD mode inverters with 90 to 400 kW) r codes
F27 (Tone)|0:  Level O (Inactive) Y Y 0 Y| Y|[N]|N]|Y %
1:  Level1 d codes
2:  Level2 TP
3: Level3 U codes
y codes

The shaded function codes () are applicable to the quick setup.

*1  6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above
*2  The factory default differs depending upon the inverter's capacity. See Table 5.2-17.

*3 The motor rated current is automatically set. See Table 5.2-18 (function code P03).

*4 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above



5.2 Function Code Tables

Change

Drive control

5-6

. Data Default Refer to
Code Name Data setting range whe_n copying | setting Vi PG | w/o [ w/ |Torque| page:
running Vif | PG | PG [control
F29 [Analog Output [FMA]  (Mode selection)|0:  Output in voltage (0 to +10 VDC) Y Y 0 Y Y Y Y Y 5-101
1:  Output in current (4 to 20 mA DC)
2:  Output in current (0 to 20 mA DC)
F30 (Gain to output voltage) | 0 to 300% Y* Y 100 Y Y Y Y Y
F31 (Function selection)|0:  Output frequency 1 (Before slip compensation)
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 Y Y 0 Y|Y[Y]Y Y
8: PG feedback value
9:  DC link bus voltage
10: Universal AO
13:  Motor output
14: Analog output test (+)
15: PID command (SV)
16: PID output (MV)
17:  Synchronous angle deviation Y Y 0 N Y N
F33 [Pulse Output [FMP] (Pulse rate) [ 25 to 6000 p/s (Pulse rate at 100% output) Y* Y 1440 Y Y Y Y Y 5-103
F34 (Gain to output voltage) | 0%: Output pulse rate (Fixed at 50% duty) Y* Y 0 Y Y Y Y
1 to 300 %: Voltage output adjustment
(Pulse rate fixed at 2000 p/s. Adjust the maximum pulse duty.)
F35 (Function selection)|0:  Output frequency 1 (Before slip compensation)
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 Y Y 0 Y Y Y Y Y
8: PG feedback value
9:  DC link bus voltage
10:  Universal AO
13:  Motor output
14:  Analog output test (+)
15: PID command (SV)
16: PID output (MV)
17:  Synchronous angle deviation Y 0 N Y Y N
F37 |Load Selection/ 0:  Variable torque load N Y 1 Y Y N Y N 5-104
IAuto Torque Boost/ 1:  Constant torque load
IAuto Energy Saving Operation 1 2:  Auto torque boost
3:  Auto-energy saving operation (Variable torque load during
ACC/DEC)
4:  Auto-energy saving operation (Constant torque load during
ACC/DEC)
5:  Auto-energy saving operation (Auto-torque boost during ACC/DEC)
F38 [Stop Frequency (Detection mode) [0:  Detected speed 1: Reference speed N Y 0 N N N Y N 5-96
F39 (Holding time) | 0.00 to 10.00 s Y Y 0.00 Y|[Y]|Y]Y N | 5-107
F40 [Torque limiter 1-1 -300% to 300%; 999 (Disable) Y Y 999 Y|Y|Y]|Y Y | 5107
F41 1-2 -300% to 300%; 999 (Disable) Y Y 999 Y|Y]|Y]|Y]|Y
F42  |Drive Control Selection 1 0:  V/f control with slip compensation inactive N Y 0 Y Y Y Y Y 5-114
1:  Dynamic torque vector control
2:  VIf control with slip compensation active
3:  VIf control with speed sensor
4:  Dynamic torque vector control with speed sensor
5:  Vector control without speed sensor
6:  Vector control with speed sensor
F43 [Current Limiter (Mode selection)|0:  Disable Y Y 2 Y Y N N N 5-117
1:  Enable at constant speed (Disable during ACC/DEC)
2:  Enable during ACC/constant speed operation (Disable during DEC)
F44 (Operation level) | 20% to 200% (Rated current reference value of inverter) Y Y 160 Y Y N N
F50 [Electronic Thermal Overload 0 (Braking resistor built-in type), 1 to 9000 kWs, Y Y1,Y2 *5 Y Y Y 5-119
Protection for Braking Resistor OFF (Disable)
(Discharging capability)
F51 (Allowable average loss)|0.001 to 99.99 kW Y Y1,Y2 | 0.001 Y|Y|Y[|Y Y
F52 (Resistance) | 0.01 to 999Q Y Y1,Y2 0.01 Y|Y[Y]Y Y
F80 [Switching between HD, MD and LD  [0:  HD (High Duty) mode 1: LD (Low Duty) mode N Y 0 Y Y Y Y Y 5-121
[drive modes 2:  MD (Medium Duty) mode
*5 0 for inverters with a capacity of 7.5 kW or below; OFF for those with 11 kW or above
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Table 5.2-6

M E codes: Extension Terminal Functions

Code Name Data setting range ij\r:;n;E: Ct?pz;ti?\g Q;ft?#g " PZTIVTN ;::ntr:l/ — Re;:;;(?
VIf | PG | PG |control
EO1 [Terminal [X1] Function 0 (1000): Select multi-frequency (0 to 1 step) (SS1) N Y 0 Y Y Y Y N 5-122
EO02 [Terminal [X2] Function N % T [ Y|Y] Y[ Y [N
E03 [Terminal [X3] Function N Y 2 | Y| Y|y [y N
EO04 [Terminal [X4] Function N Y 3 |y | Y|y [y~
EO05 [Terminal [X5] Function N Y 2 | YIY] Y[y N
EO06 [Terminal [X6] Function N % 5 | Y| Y| Y[Y|N
E07 [Terminal [X7] Function 6 (1006): Self-hold HLD)| N Y s |y |y |vY[Y]|Y
EO08 [Terminal [X8] Function 7 (1007): Coast to a stop (BX) N Y 7 Y Y Y Y Y
E09 [Terminal [X9] Function 8 (1008): Reset alarm (RST) N Y 8 Y Y Y Y Y
9 (1009): Enable external alarm trip (THR) Y Y Y Y Y
(9 = Active OFF, 1009 = Active ON)
10 (1010); Ready forjogging wog)| T[T (YTY ] Y [v [~
11 (1011): Select frequency command 271 (Hzzmzn)| [T (Y TY Y[y N~
12(1012): Select motor2 ma)| [T (YTY ]y [v Y
3 Enable DCbrakng ~ (csre)| | | YTy ] Yy [v [~
14 (1014): Select forque limiter level 211 ey T YTY Yy [y |y
”””” Switch to commercial power (50 Hz)  (swsg)| | | [Y Y] N[N N 3
YV NN S
Y|[Y|Y]Y]|N c
RARARARANLE 2
- y o (&)
19 (1019): Enable data change with keypad (data can be mOdlfle(dVI)/E-KP) v vlvyly v g
20 (1020): Cancel PID control (zep)| [T (YTY ] Y [v[ N w
211021 Swenremmessspersion s | [ [V V[V [V o
22 (1022) nterook [ RASARARA RS 5
23 (1023): Cancel torque control (Hz/TRQ) N [N|[N|[N Y °a
24 (1024 Ensle commicatons nk i RS-485rfkdus opiona |~ [T TV IS T
25 (1025): Universal DI (U-DI) ylylyYy|Y]|Y
26 (1026): Enable auto s carch for idling motor speed at starting  (STW)| Y|y v
30(1030): Forcetostop __ (sTop)| 2020202
(30 = Active OFF, 1030 = Active ON)
N]Y YN
Yy [ YN
YIY[Y N
35 (1035): Select local (keypad) operation (Loc) 20202022
36 (1036): Select motor 3 (M3) Y[Y|Y]|]Y]Y
37 (1037): Select motor 4 (M4) Y Y Y|Y Y
39: Protect motor from dew condensation (DWP) Y Y|[Y]Y Y
40 Enable integrated sequence to switch to commercial power | | | MM
(50 Hz) (ISW50)
4 Enable integrated sequence to switch to commercial power | | | MM
(60 Hz) (ISW60)
47 (1047): Servodock command __woew| | | INTN N[ YN
48: Pulse train input (available only on terminal [X7] (E07)) e (YTY Yy [y Yy
49 (1049): Pulse train sign (SIGN) Y|[Y|Y]|]Y]Y
(available on terminals except [X7] (EO1 to E06, E08 and E09))
50 (1059): Enable battery-driven operation | @atRy)| [T YTy ]y [v vy
70 (1070): Cancel constant peripheral speed control tHziso)| [T YTy ] Yy [v [~
71 (1071): Hold the constant peripheral speed control frequency inthe | | | MM
memory (LSC-HLD)
72 (1072): Count the run time of commercial power-driven mo}gl-;UN-MU v v N N v
73 (1073): Count the run time of commercial power-drivenmotor2 | | | MENNe
(CRUN-M2)
74 (1074): Count the run time of commercial power-driven mo;ochiiUN-M:’) v N N v Function
75 (1075): Count the run time of commerdial power-driven motor 4 | | |~ MENNe Code Tables
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (CRUN-M4)| | L oo F codes
76 (1076): Select droop control (DROOP) Y Y|[Y]Y N E codes
7o) CancelpGoem eeey| [T TRV W [V]Y C sodos
80 (1080): Cancel customizable logic (CcLC) Y Y Y Y Y P codes
81 (1081): Clear all customizable logic timers (CLTC) Y Y Y Y Y H codes
100: No function assigned (NONE) Y|Y]|Y]|Y Y
110 (110): Servodlock (Gain) | sLezy| [T IN TN N[ YN A codes
111 (1111): Force to stop (ferminai block only)  (stoP-p)| [~~~ YTy | Yy [Yyvy" | _bcodes
(111 = Active OFF, 1111 = Active ON) r codes
* Sefting the value in parentheses ( ) shown above assigns a negative | | | T J codes
logic output to a terminal. (True if OFF.)
E10 |Acceleration Time 2 9.00 to 6000 s o B Y Y *1 Y|Y]|Y]|Y N 5-76 d codes
E1_ Deceleration Tima 2 ngt:sntr;% (;r?é) »c;r;géls the acceleration time, requiring external v Y = Y I Y Iy v N1 5140 U codes
E12 [|Acceleration Time 3 Y Y "1 yly|[y[vy][N y codes
E13 |Deceleration Time 3 Y Y *1 Y| Y]|Y]|Y N
E14 |Acceleration Time 4 Y Y *1 Y Y Y Y N
E15 |Deceleration Time 4 Y Y *1 Y Y Y Y N

*1  6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above



5.2 Function Code Tables

Change

Drive control

Code Name Data setting range whgn cg:)ayti?]g Eeetft?:g i PG [wio | w/ [Torque Re;:;tec:)
running Vif | PG | PG |control
E16 |Torque limiter 2-1 -300% to 300%; 999 (Disable) Y Y 999 Y|[Y|Y]Y Y | 5107
E17 2-2 -300% to 300%; 999 (Disable) Y Y 999 Y|[Y|Y]|Y 5-141
E20 |Terminal [Y1] F“’Eg‘l';’;ﬁon seloction) |0 (1000): Inverter running (RUN)| N Y o |y |y |y]|yY]y|¥¥
E21_|Terminal [Y2] Function 1(1001): Frequency (speed) arrival signal (FAR)| N T[T Yy O T YIY Y[y [N
E22 |Terminal [Y3] Function 2 (1002): Frequency (speed) detected o N [T Yo 2 (YUYl Y[ Yy’
E23 [Terminal [Y4] Function 3 (1003): Undervoltage detected (LU)| N Y 7 Y Y Y Y Y
E24 [Terminal [Y5A/C] Function 4 (1004): Torque polarity detected (B/D)| N Y 15 Y Y|[Y]|Y Y
E27 |Terminal [30A/B/C] (Relay output) 5 (1005): Inverter output limiting (loL)| N Y 99 Y Y Y|Y Y
6 (1006): Auto-restarting after momentary power failure (IPF) Y Y|[Y]|Y Y
7 (1007): Motor overload early warning (oL) Y Y Y Y Y
8 (1008): Keypad operation enabled (KP) Y Y Y Y Y
10 (1010): Inverter ready to run (RDY) Y Y Y Y Y
11: _Switch motor drive source between commercial powerand | | | Nl ;_ _r:‘_ NN
inverter output (Swss)
12 Switch motor drive source between commercial powerand | | | MMM
inverter output (SW52-2)
13: 2\clggzrmozttzmjrive source between commercial power an(5:|2-1) __________________ I _Y_ 1 ;_ _,:‘_ i _,\; T _N_ -
15 (1015): Select AX terminal function e IYTY Y [y Y
16 (1016): Time-up signal for pattern operation (TU) Y Y|[Y]Y N
17 (1017): Cycle completion signal for pattern operation (T0) Y Y Y Y N
18 (1018): Pattern operation stage No.1 (STG1) Y Y Y Y N
19 (1019): Pattern operation stage No.2 (STG2) Y Y Y Y N
20 (1020): Pattern operation stage No.4 (STG4) Y Y Y Y N
22 (1022): Inverter output limiting with delay (loL2) Y Y|[Y]|Y Y
25 (1025): Cooling fan ON/OFF control (FAN) Y Y Y|Y Y
26 (1026): Auto-resetting (TRY) Y Y Y Y Y
27 (1027): Universal DO (U-DO) Y|[Y|Y]|Y Y
28 (1028): Cooling fan overheat early warning (OH) Y Y Y Y Y
29 (1029): SY Synchronized T syl INTY ]I N[Y|N
30 (1030): Lifetime alarm wrg)| [T IYTY Yy [y Y
31 (1031): Frequency (speed) detected 2 (FDT2) Y Y Y Y Y
33 (1033): Reference loss detected (REF OFF) Y Y Y Y Y
35 (1035): Inverter output on (RUN2) Y Y Y Y Y
36 (1036): Overload prevention control o] T[T (Y Y] Yy [Y[N
37 (1037): Current detected w)| T IYTY Yy [y Y
38 (1038): Current detected 2 (ID2) Y Y Y Y Y
39 (1039): Current detected 3 (ID3) Y|[Y|Y]|Y Y
41 (1041): Low current detected (IDL) Y Y Y|Y Y
42(1042); PDalarm T PiD-ALM)| [T (YT Y Yy [y [N
43 (1043): Under PID control pio-cry)] [T T YTy ] Yy [¥Y][N
44 (1044): Motor stopped due to slow flowrate under PID Comro(lPlD-STP) v v v v N
45 (1045): Low output torque detected | [T T IYTY Yy [y Y
46 (1046): Torque detected 1 (TD1) Y|[Y|Y]|Y Y
47 (1047): Torque detected 2 (TD2) Y Y Y Y Y
48 (1048): Motor 1 switched (swm1) Y|Y|Y]|Y Y
49 (1049): Motor 2 switched (Swm1) Y Y Y Y Y
50 (1050): Motor 3 switched (Swm3) Y|[Y|Y]|Y Y
51 (1051): Motor 4 switched (Swm4) Y Y Y Y Y
52 (1052): Running forward (FRUN) Y Y Y Y Y
53 (1053): Running reverse (RRUN) Y Y Y Y Y
54 (1054): In remote operation (RMT) Y Y Y Y Y
56 (1056): Motor overheat detected by thermistor (THM) Y Y Y Y Y
57 (1057): Brakesigna  @Rrks)| | | (Y Y Y[y N
58 (1058): Frequency (speed) detected 3 (FDT3)| 202202
59 (1059): Terminal [C1] wire break Y Y Y Y
70 (1070): Speed validation ~_________ (DNzS)| Yy [y |y
71(1071): Speed agreement  (DSAG)| Y] Y[Y[ N
72 (1072): Frequency (speed) arrival signal 3 (FarRy)|” [T YTyl Y[Y| N
76 (1076): PG error detected peERR)| [T INTY Y [Y[ N
77 (1077): Low DC medium voltage detected weoc) [T (Y Y Yy [y [y
79 (1079): Deceleration due to momentary power failure in progress( __________________ Nl ;_ _;_ Nl _N_ B
82 (1082): Positioning completionsignal _______¢sen| | | INTN]N YN
84 (1084): Maintenance timer  _@wmp| | Ylyly 2
90 (1090): Alarm details 1 (AL1) Y[Y]|Y Y
91 (1091): Alarm details 2 (AL2) Y|[Y]|Y Y
92 (1092): Alarm details 4 (AL4) Y[Y]|Y Y
93 (1093): Alarm details 8 (AL8) Y Y Y Y
98 (1098): Light alarm (L-ALM) Y|[Y]|Y Y
99 (1099): Batch alarm (ALM) Y|[Y]|Y Y
105 (1105): Braking transistor broken (DBAL) Y Y Y Y
111 (1111): Customizable logic output signal 1 (cLo1) Y Y Y Y
112 (1112): Customizable logic output signal 2 (CLO2) Y Y Y Y
113 (1113): Customizable logic output signal 3 (CLO3) Y YI|Y Y
114 (1114): Customizable logic output signal 4 (CLO4) Y Y Y Y
115 (1115): Customizable logic output signal 5 (CLOS) Y YI|Y Y

*  Setting the value in parentheses ( ) shown above assigns a negative

logic output to a terminal. (True if OFF.)




5.2 Function Code Tables

5-9

Change Drive control
. Data Default Refer to
Code Name Data setting range rmhn?: copying | setting VI PG | wio | w/ |Torque| page:
9 VI | PG | PG |control
E30 | Frequency Arrival (Detection width) [0.0 to 10.0 Hz Y 25 Y Y YI|Y N 5-152
E31 ::er\?eql;Jency Detection (Operation 0.0 to 500.0 Hz v v 60.0 v v v v v 5-153
E32 [ (Hysteresis width) 0.0 to 500.0 Hz Y Y 1.0 Y Y Y Y Y
E34 | Overload Early Warning/Current 0.00 (Disable); 1% to 200% of the inverter rated current Y Y1,Y2 *3 Y Y Y Y Y | 5-153
Detection (Operation level)
E35 | (Timer) 0.01t0 600.00 s Y Y 1000 [ Y [ Y |Y |Y]|Y
E36 :;r\;egl;lency Detection 2 (Operation 0.0 to 500.0 Hz v v 60.0 vliv|lyly v 5-154
E37 | Current Detection 2/Low Current 0.00 (Disable); 1% to 200% of the inverter rated current Y Y1,Y2 *3 Y Y Y Y
Detection (Operation level)
E38 | (Timer) 0.01t0 600.00 s Y Y 1000 [ Y [ Y |Y |Y]|Y
E40 | PID Display Coefficient A -999 to 0.00 to 9990 Y Y 100 Y Y Y Y N 5-155
E41 | PID Display Coefficient B -999 to 0.00 to 9990 Y Y 0.00 Y[Y]|Y]|]Y]|N
E42 | LED Display Filter 0.0t05.0s Y Y 0.5 Y[Y]|Y]|Y]|Y|515
E43 | LED Monitor (Item selection) 0:  Speed monitor (select by E48) Y Y 0 Y YI|Y Y Y 5-157
3:  Output current
4:  Output voltage
8:  Calculated torque
9:  Power consumption
10: PID command
12: PID feedback value (0]
14: PID output e}
15:  Load factor o
16: Motor output O
17:  Analog input monitor c
23: Torque current (%) o)
24: Magnetic flux command value (%) E=1
25: Integral power consumption g
E44 | (Display when stopped) 0:  Specified value 1:  Output value Y Y 0 Y Y Y Y Y 5-158 LE
E45 | LCD Monitor (Item selection) 0:  Running status, rotational direction and operation guide Y Y 0 Y Y|[Y]|Y Y —
1:  Bar charts for output frequency, current and calculated torque o
E46 | (Language selection) 0: Japanese Y Y 0 Y| Y]|Y]|Y Y —
1: English 2
2: German
3:  French
4:  Spanish
5. ltalian
E47 | (Contrast control) 0 (Low) to 10 (High) Y Y 5 Y Y Y|Y Y
E48 | LED Monitor (Speed monitor 0:  Output frequency 1 (Before slip compensation) Y Y 0 Y Y Y Y Y 5-157
selection) 1:  Output frequency 2 (After slip compensation) 5-158
2:  Reference frequency
3:  Motor speed
4:  Load shaft speed
5.  Line speed
7: Display speed (%)
E49 | Torque Monitor (Polarity selection) |0: Torque polarity Y Y 1 Y Y Y Y Y 5-159
1: + for drive, - for brake
E50 | Coefficient for speed indication 0.01 to 200.00 Y Y 30.00 Y Y Y Y Y 5-160
ES1 | Display Coefficient for Integral 0.000 (Cancelireset), 0.001 to 9999 Y Yy Jooto |y |Y|Y]|Y]|Y
E52 | Keypad Menu Selection 0:  Function code data setting mode (Menus #0, #1, and #7) Y Y 0 Y Y|[Y]Y Y 5-161
1:  Function code data check mode (Menu #2 and #7) Full-menu mode
2:  Full-menu mode
E54 :;r\;egl;lency Detection 3 (Operation 0.0 to 500.0 Hz v v 60.0 vlivl|lyly v 5-153
E55 I%:J/rergm Detection 3 (Operation 0.00 (Disable); 1% to 200% of the inverter rated current v Y1, Y2 3 v vylvyly v 5-161
E56 | (Timer) 0.01t0 600.00 s Y Y 1000 [ Y [ Y |Y |Y]|Y
E61 | Terminal [12] Extended Function 0:  No assignment N Y 0 Y| Y]|Y]|Y Y | 5-162
| 1: Auxiliary frequency command 1
E62 |Terminal [C1] 2:  Auxiliary frequency command 2 N Y 0 Y Y Y Y Y
| 3:  PID process command 1
E63 | Terminal [V2] 5. PID feedback value N Y 0 yly|lYy|Y]Y
6: Ratio setting
7:  Analog torque limit value A
8:  Analog torque limit value B
10: Torque command
11:  Torque current command
17: Forward (FWD) side speed limit value
18: Reverse (REV) side speed limit value
20: Analog input monitor Function
E64 | Saving of Digital Reference 0:  Automatic saving (when main power is turned OFF) Y Y 1 Y|Y]|Y]|Y Y | 5-163 Code Tables
Frequency 1:  Saving by pressing @ key F codes
E65 | Reference Loss Detection E codes
(Continuous running frequency) 0: Decelerate to stop, 20% to 120%, 999: Cancel Y Y 999 Y Y Y Y Y C d
E76 | DC Medium Voltage Detection Level | 200 to 400 V: (200 V class series) Y Y2 23 | Y| Y |Y]|Y]Y coaes
400 to 800 V: (400 V class series) 470 P codes
E78 | Torque Detection 1 (Operation level) |0 to 300% Y Y 100 Y Y YI|Y Y 5-164 H codes
E79 | (Timer) 0.01t0 600.00 s Y Y 10.00 Y Y Y Y Y A codes
E80 | Torque Detection 2/ 0 to 300% Y Y 20 Y Y Y Y Y b d
Low Torque Detection (Operation codes
level) r codes
E81 | (Timer) 0.01 to 600.00 s Y Y 2000 | Y | Y [Y [Y]|]Y J codes
The shaded function codes (=) are applicable to the quick setup. d codes
. . U codes
*3 The motor rated current is automatically set. See Table 5.2-18. y codes



5.2 Function Code Tables

Code Name Data setting range Cx::ge Dat_a Defgult oo o Refer tc.)
running copying | setting VI PG | wio | w/ |Torque| page:
VIf | PG | PG |control
E98 |Terminal [FWD] Function 0 (1000): Select multi-frequency (0 to 1 step) (ss1)| N Y 98 Y Y Y|Y N 5-122
E99 | Terminal [REV] Function 1 (1001): Select multi-frequency (0 to 3 steps) (ssz| N Y 9 |v|v |y |[y]|n~n]%®
2(1002): Select multi-requency (0to 7 steps) | sso| [T (v v ] v [y~
3(1003): Select multi-requency (0to 15 steps) | ssy | (v v ] v [y~
4(1004): Select ACC/IDEC time (2 steps) wr) T Y Y]y [y N
5 (1005): Select ACC/IDEC time (4 steps) wry)] [T Y Y]y [y N
6(1006): Selchod T mp)| T VY Y [y Y
7 (1007): Coast to a stop (BX) Y Y Y Y
8 (1008): Reset alarm (RST) Y Y Y Y
9 (1009): External alarm (THR) Y Y YI|Y

(9 = Active OFF, 1009 = Active ON)

12(1012): Select motor2 M2 | vy v
13 DCbrakingcommand  @csr)| | | (v v ] v [y~
14 (1014) Torque limit 24~~~ mamy| || (v v v [y ]y
15 Switch to commercial power (0 Hz) swsg| [T VYN[ NN
16 Switch to commercial power (60 Hz) sweg| [T VYN[ NN
171017y UPcommand wel T VY ]y [y N
18 (1018): DOWN command wown)| [T VY] Yy [y N
19 (1019): Enable data change with keypad (data can be modlfle;jv)VE-KP) v v vy v

20 (1020) Cancel PID control wmzep) [T YTv ] Y[y N
21(1021): Switch normalfinverse operation aws)| [T VY] Yy [y N
22 (1022) Interiock | [T VY Yy [y Y
23(1023) Cancel torque contol ~~~__zTRQ)| | | [N NN [N Y
24 (1024): Enable communications link via RS-485 or fieldbus (optional) v v vy Y

(LE)

25 (1025): Universal DI (U-DI) Y[Y]|Y]|Y Y

26 (1026): Start characteristios selecton | sm| [ (VY] Y [n]Y
30 (1030): Foretostop srop| | Y Y Y Y

(30 = Active OFF, 1030 = Active ON)

< < < <1<i<i<1

35 (1035): Select local (keypad) operation

36 (1036): Select motor 3 (M3)

37 (1037): Select motor 4 (M4)

39: Protect motor from dew condensation (DWP)

40: Enable integrated sequence to switch to commercial power v v N N N
(50 Hz) (ISW50)

41: Enable integrated sequence to switch to commercial power v v N N N
(60 Hz) (ISW60)

71 (1071): Hold the constant peripheral speed control frequency in the v v v v N
memory (LSC-HLD)

72 (1072): Count the run time of commercial power-driven motor 1 v v N N v
(CRUN-M1)

73 (1073): Count the run time of commercial power-driven motor 2 v v N N v
(CRUN-M2)

74 (1074): Count the run time of commercial power-driven motor 3 v v N N v
(CRUN-M3)

75 (1075): Count the run time of commercial power-driven motor 4

=<
=<
P4
P4
=<

(CRUN-M4)

76 (1076): Select droop control (DROOP)— ;(_ _\_(_ YN
77 (1077): Cancel PG alarm (PG-CCL)| YN

80 (1080): Cancel customizable logic (cLc) ;(_ _\_( Y_ Y
81 (1081): Clear all customizable logic timers (CLTC) Y YI|Y Y
98: Run/stop forward (FWD) Y Y Y Y
99: Run/stop reverse (REV) Y Y Y Y
100: No function assigned (NONE) Y|Y]|Y Y
110 (1110): Select servo-lock gain (SLG2) ;\l_ _l:l_ | _Y_ T _N_ )
111 (1111): Force to stop (terminal block only) ~ (STOP-T)| Y[y y"

(111 = Active OFF, 1111 = Active ON)

Setting the value in parentheses ( ) shown above assigns a negative
logic output to a terminal. (True if OFF.)




5.2 Function Code Tables

Table 5.2-7

B C codes: Control Functions of Frequency

Code Name Data setting range Cvf;ﬁl;ge Dat_a Defgult Orve conto Refer “?
running copying | setting VI I;’/ﬁ vPv/g ;v(/; Torque| page:
control

Co1 Jump Frequency 1 0.0 to 500.0 Hz Y Y 0.0 Y Y Y Y N 5-166
C02 2 Y Y 0.0 Y|Y|Y]|Y N
Co3 3 Y Y 0.0 Y Y Y Y N
Co4 (Width) {0.0 to 30.0 Hz Y Y 3.0 Y|Y|Y]|Y N
C05 | Multi-frequency 1 0.00 to 500.00 Hz Y Y 0.00 Y|Y|Y Y N
Co06 2 Y Y 0.00 Y|Y|Y]|Y N
Cco7 3 Y Y 0.00 Y Y Y Y N
Co8 4 Y Y 0.00 Y|Y|Y]|Y N
C09 5 Y Y 0.00 Y|Y|Y]|Y N
Cc10 6 Y Y 0.00 Y|Y|Y]|Y N
c11 7 Y Y 0.00 Y Y Y Y N
C12 8 Y Y 0.00 Y|Y|Y]|Y N
C13 9 Y Y 0.00 Y|Y|Y]|Y N
C14 10 Y Y 0.00 Y|Y|Y]|Y N
C15 " Y Y 0.00 Y Y Y Y N
C16 12 Y Y 0.00 Y|Y|Y]|Y N [}
c17 13 Y Y 0.00 Y|Y|Y]|Y N -8
c18 14 Y Y 0.00 Y|Y|Y]|]Y N O
Cc19 15 Y Y 000 |Y|Y[Y[Y][N 5
C20 | Jogging Frequency 0.00 to 500.00 Hz Y Y 0.00 Y Y Y Y N 5-168 “8
C21 | Pattern operation (Mode selection) [0: One-cycle operation N Y 0 Y Y|Y Y N %

1: Repeated operation L

2: Low-speed operation after one-cycle operation
Cc22 (Stage 1 run time) [ 0.00 to 6000 s Y Y 0.00 Y Y|Y Y N LE
Cc23 (Stage 2 run time) Y Y 0.00 Y|Y|[Y Y N Q
C24 (Stage 3 run time) Y Y 0.00 Y Y Y Y N &
C25 (Stage 4 run time) Y Y 0.00 Y|Y|Y]|Y N
C26 (Stage 5 run time) Y Y 0.00 Y|Y|Y Y N
cz7 (Stage 6 run time) Y Y 0.00 Y Y Y Y N
c28 (Stage 7 run time) Y Y 0.00 Y Y|Y Y N
C30 | Frequency Command 2 Enable \’9@ keys on the keypad N Y 2 Y Y Y Y N 5-62

0
1 Voltage input to terminal [12] (0 to +10 VDC) 5-173
2:  Current input to terminal [C1] (4 to 20 mA DC)
3:  Sum of voltage and current inputs to terminals [12] and [C1]
5:  Voltage input to terminal [V2] (0 to +10 VDC)
7:  UP/DOWN control
8 Enable (V) keys on the keypad
(balanceless-bumpless switching available)
10: Pattern operation
11: Digital input interface card (option)
12: Pulse train input

C31 | Analog Input Adjustment for [12] -5.0t0 5.0% Y Y 0.0 Y Y|Y Y Y 5-173
(Offset)
C32 (Gain) |0.00 to 200.00% (ROM version earlier than 2000) .
0.00 to 400.00% (ROM version 2000 or later) Y Yo 10000 Y oY LY LY LY
C33 (Filter) |0.00 to 5.00 s Y Y 0.05 Y Y Y Y Y
C34 (Gain base point) | 0.00 to 100.00% Y* Y 100.00 | Y Y|Y Y Y
C35 (Polarity) | 0: Bipolar 1: Unipolar N Y 1 Y Y Y Y Y
C36 | Analog input adjustment for [C1] -5.0t0 5.0% Y* Y 0.0 Y|Y|Y Y Y
(Offset)
C37 (Gain) |0.00 to 200.00% (ROM version earlier than 2000) "
0.00 to 400.00% (ROM version 2000 or later) Y Yo 10000 Y Y LY LY LY
C38 (Filter) |0.00 to 5.00 s Y Y 0.05 Y Y Y Y Y
C39 (Gain base point) | 0.00 to 100.00% Y* Y 100.00 | Y Y|Y Y Y
C40 | Terminal [C1] Range Selection 0:4t020mA  1:0to 20 mA N Y 0 Y Y Y Y Y
C41 | Analog input adjustment for [V2] -5.0 t0 5.0% Y* Y 0.0 Y Y Y Y Y "
(Offset) Function
c42 (Gain) | 0.00 to 200.00% (ROM version earlier than 2000) v v 10000 vy 1y lylyly Code Tables
0.00 to 400.00% (ROM version 2000 or later) ) F codes
c43 (Filter) {0.00 t0 5.00 s Y Y 005 [Y[Y|Y[Y]Y E codes
C44 (Gain base point) | 0.00 to 100.00% Y* Y 100.00 | Y Y|Y Y Y C codes
c45 (Polarity) |0: Bipolar 1: Unipolar N Y 1 YIY[|Y][Y]Y P codes
C50 | Bias (Frequency command 1) 0.00 to 100.00% Y* Y 0.00 Y Y Y Y Y 5-62 H codes
(Bias base point) 5-174 S —
- A codes
C51 Bias (PID command 1) -100.00 to 100.00% Y Y 0.00 Y Y|Y Y Y 5-174 —
(Bias base point) b codes
C52 (Bias base point) | 0.00 to 100.00% Y* Y 0.00 Y Y Y Y r codes
€58 g?:s;%nnm (’;‘:?;r;jgr?::\;ecrz?nman d 1) 0: Normal operation 1: Inverse operation Y Y 0 Y Y Y Y Y —J codes
d codes
C82 | Pattern operation Y Y 1 Y Y Y Y N ﬁ
(Stage 1 rotation direction, ACCIDECtime) ~ |1:  Forward, ACC time FO7, DEC time FO8 codes
I ‘ 2:  Forward, ACC time E10, DEC time E11 codes
C83 |(Stage 2 rotation direction, ACC/DEC time) 3 Forward ACC time E12. DEC time E13 Y Y 1 Y|Y|[Y Y N y
C84 |(Stage 3 rotation direction, ACC/DEC time) 4:  Forward, ACC time E14, DEC time E15 Y Y 1 Y|Y|Y Y N
. 11: Forward, ACC time FO7, DEC time F08
C85 |(Stage 4 rotation direction, ACC/DEC time) 12 Forward. ACG time E10, DEG time E11 Y Y 1 Y|Y|Y Y N
C86 |(Stage 5 rotation direction, ACC/DEC time) 13:  Forward, ACC time E12, DEC time E13 Y Y 1 Y|Y|[Y]Y N
C87 |(Stage 6 rotation direction, ACCDEC time) | 1+ Forward, REV time E14, DEC time E15 Y Y 1 yly[vy[y [N
C88 |(Stage 7 rotation direction, ACC/DEC time) Y Y 1 Y|Y|[Y Y N




5.2 Function Code Tables

Table 5.2-8

M P codes: Motor 1 Parameters

Enable (Reverse rotation inhibited)

. Change Data Default Drive control Refer to
Code Name Data setting range when N . X
. copying | setting VI PG | wio | w/ |Torque| page:
funning VIf | PG | PG |control
P01 [Motor 1 (No. of poles) 210 22 poles Y1,Y2 4 Y Y Y Y | 5-175
F02 (Capacity) |0.01 to 1000 kW (when P99 =0, 2 to 4) Y1,Y2 *6 Y|Y|[Y][|Y
0.01 to 1000 HP (when P99 = 1)
FO3 (Rated current) [0.00 to 2000 A Y1,Y2 *6 Y|Y]|Y Y | 5176
Fo04 (Auto-tuning) |0:  Disable N 0 Y Y Y Y | 5177
1: Tune while the motor stops. (%R1, %X and rated slip frequency)
2: Tune the motor while it is rotating under V/f control  (%R1, %X and
rated slip frequency, no-load current, magnetic saturation factors 1
to 5, magnetic saturation extension factors "a" to "c")
3:  Tune the motor while it is rotating under vector control  (%R1, %X
and rated slip frequency, no-load current, magnetic saturation
factors 1 to 5, magnetic saturation extension factors "a" to "c";
enabled under vector control only)
P05 (Online tuning) | 0: Disable 1: Enable Y Y 0 Y N N N N 5-178
P06 (No-load current) |0.00 to 2000 A N Y1,Y2 *6 Y|Y|Y]|Y Y
P07 (%R1)|0.00 to 50.00% Y Y1,Y2 *6 Y|Y]|Y]|Y Y
P08 (%X)|0.00 to 50.00% Y Y1,Y2 *6 Y|Y|Y]|Y Y
P09 (Slip compensation gain for driving) | 0.0 to 200.0% Y* Y 100.0 Y Y Y Y N 5-179
P10 (Slip compensation response time)|0.01 to 10.00 s Y Y1,Y2 0.12 Y Y N N N
P11 (Slip compensation gain for braking) | 0.0 to 200.0% Y* Y 100.0 Y Y Y Y N
P12 (Rated slip frequency)|0.00 to 15.00 Hz N Y1,Y2 *6 Y|Y Y Y N
P13 (Iron loss factor 1)|0.00 to 20.00% Y Y1,Y2 *6 Y|Y Y Y Y
P14 (Iron loss factor 2)[0.00 to 20.00% Y Y1,Y2 0.00 Y Y Y Y Y
P15 (Iron loss factor 3)|0.00 to 20.00% Y Y1,Y2 0.00 Y|Y|[Y]Y Y
P16 (Magnetic saturation factor 1) (0.0 to 300.0% Y Y1,Y2 6 Y Y Y Y Y
P17 (Magnetic saturation factor 2) (0.0 to 300.0% Y Y1,Y2 6 Y Y Y Y Y
P18 (Magnetic saturation factor 3) (0.0 to 300.0% Y Y1,Y2 *6 Y|Y Y Y Y
P19 (Magnetic saturation factor 4) (0.0 to 300.0% Y Y1,Y2 *6 Y|Y Y Y Y
P20 (Magnetic saturation factor 5) (0.0 to 300.0% Y Y1,Y2 *6 Y|Y Y Y Y
. . : N
P21 [(Magnetic saturation extension faf;?; 0.0 to 300.0% v Y1,v2 6 Y Y v v v
i i i 0,
P22 [(Magnetic saturation extension faf.;:)?; 0.0 to 300.0% v Y1,v2 6 v v v v v
i i i 0,
P23  [(Magnetic saturation extension farj::; 0.0 to 300.0% v Y1,v2 6 v v v v v
P53 (%X correction factor 1) |0 to 300% Y Y1,Y2 100 Y|Y Y Y Y 5-180
P54 (%X correction factor 2) |0 to 300% Y1,Y2 100 Y
P55 | (Torque current under vector control) {0.00 to 2000 A N Y1,Y2 *6 N Y Y Y
o
P56 (Induced voltage factor under vector | 50 to 100% N Y1,v2 6 N N v v v
control)
P57 |Reserved *9 0.000 to 20.000 s Y1,Y2 *6 - - - - Y —
F99 [Motor 1 Selection 0:  Motor characteristics 0 (Fuji standard motors, 8-series) Y1,Y2 0 Y Y Y Y Y 5-180
1:  Motor characteristics 1 (HP rating motors)
2:  Motor characteristics 2 (Fuji motors exclusively designed for vector
control)
3:  Motor characteristics 3 (Fuji standard motors, 6-series)
4. Other motors
Table 5.2-9
B H codes: High Performance Functions
Dri trol
) Change Data | Default rive cortro Refer to
Code Name Data setting range when N . X
. copying | setting Vi PG | wio | w/ |Torque| page:
running Vi | PG | PG |control
HO3 |Data initialization 0:  Manually set value N N 0 Y Y Y Y Y 5-181
1:  Initialize all function code data to the factory defaults
2:  Initialize motor 1 parameters
3:  Initialize motor 2 parameters
4: Initialize motor 3 parameters
5. Initialize motor 4 parameters
HO04 |Auto-reset (Times) | 0: Disable; 1 to 10: Auto-reset times Y Y 0 Y Y Y Y Y 5-182
HO5 (Restart time) [0.5t0 20.0 s Y Y 5.0 Y Y Y
HO6 | Cooling fan ON/OFF control 0: Disable (Always in operation) Y 0 Y 5-183
: Enable (ON/OFF controllable)
HO7 | Curvilinear acceleration/deceleration |0:  Disable (Linear ACC/DEC) Y Y 0 Y Y Y Y N 5-76
1 S-curve DEC (Weak) 5-183
2:  S-curve DEC (Arbitrary, according to H57 to H60 data)
3:  Curvilinear acceleration/deceleration
HO8 | Rotational direction limitation 0: Disable N Y 0 Y Y Y Y N 5-184
1
2

Enable (Forward rotation inhibited)

The shaded function codes (C—) are applicable to the quick setup.

*6 The motor rated current is automatically set, depending upon the inverter's capacity. See Table 5.2-18.

*9 These function codes are reserved for particular manufacturers. Do not access these function codes.
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5.2 Function Code Tables

Change

Drive control

Code Name Data setting range when Data Default Refer to
9 rang runnin copying | setting VI PG | wio | w/ |Torque| page:
9 Vi | PG | PG |control
HO09 | Starting Mode (Auto search) [0:  Disable N Y 0 Y Y N N N 5-184
1:  Enable (Only at restart after momentary power failure)
2:  Enable (At normal start and at restart after momentary power
failure)
H11 Deceleration Mode 0:  Normal deceleration,  1: Coast-to-stop Y Y 0 Y Y Y Y N 5-186
H12 |Instantaneous Overcurrent Limiting |0:  Disable; 1: Enable Y Y 1 Y Y N N N 5-118
(Mode selection) 5-186
H13 |Restart Mode after Momentary 0.1to 10.0 s (ROM version earlier than 2000) . .
Power Failure (Restart time) | 0.1 to 20.0 s (ROM version 2000 or later) Yo YRY2Z |2 Y Y Y Y N 583
H14 | (Frequency fall rate) 0.00: Deceleration time selected by F08, 0.01 to 100.00 Hz/s, 999: Y Y 999 Y Y Y N N 5186
Follow the current limit command
H15 | (Continuous running level) 200 to 300 V: (200 V class series) Y Y2 235 Y Y N N N
400 to 600 V: (400 V class series) 470
H16 ii’:':;"’ab'e momentary power failure |, 1 30 0 s 999: Automatically determined by inverter Y Y 9009 [yv |y |[Y]|Y]|N
H18 | Torque Control (Mode selection) |0:  Disable (Speed control) N Y 0 N N Y Y Y
2:  Enable (Torque current command) 5-187
3:  Enable (Torque command)
H26 | Thermistor (for motor) 0: Disable Y Y 0 Y Y|[Y]|Y Y
(Mode selection) [1:  PTC (The inverter immediately trips with /75"~ displayed.) 5.189
2:  PTC (The inverter issues output signal THM and continues to run.)
3:  NTC (When connected) [0}
H27 | (Operation level) 0.00 to 5.00 V Y 0.35 Y Y Y|Y Y -8
H28 | Droop control -60.0to 0.0 Hz Y Y 0.0 Y Y Y Y N 5-190 O
H30 |Link Function Frequency command Run command Y Y 0 Y Y Y|Y Y =
(Mode selection)|0: ~ F01/C30 F02 g
1:  RS-485 (Port 1) F02 &)
2: F01/C30 RS-485 (Port 1) c
3: RS-485 (Port 1) RS-485 (Port 1) 5191 u:_'
4: RS-485 (Port 2) F02 i
5: RS-485 (Port 2) RS-485 (Port 1)
6: F01/C30 RS-485 (Port 2) "E
7 RS-485 (Port 1) RS-485 (Port 2) @
8: RS-485 (Port 2) RS-485 (Port 2) o
H42 | Capacitance of DC link bus capacitor | Indication for replacement (0000 to FFFF (hex.)) Y N - Y| Y]|Y]|Y Y | 5-193
H43 | Cumulative run time of cooling fan Indication for replacement of cooling fan Y N - Y Y|[Y]|Y Y
Cumulative run time of cooling fan (in units of 10 hours)
H44 | Startup Counter for Motor 1 Indication for replacement (0000 to FFFF (hex.)) Y N - Y Y Y Y Y 5-196
H45 | Mock alarm 0: Disable Y N 0 Y[Y|Y]|Y]|Y|5197
1:  Mock alarm is issued. 5-198
H46 | Starting Mode (Auto search delay 0.1to 10.0 s (ROM version earlier than 2000) Y Y1,Y2 *6 Y Y Y N Y 5-184
time 2) 0.1 to 20.0 s (ROM version 2000 or later) 5-197
H47 | Initial capacitance of DC link S |1 4caion for replacement (0000 to FFFF (hex.) Y N Sy Y|y |vYy]| vy |s51e3
capacitor
H48 | Cumulative Run Time of Capacitors | Indication for replacement of capacitors Y N - Y| Y|Y]|Y Y 5197
on Printed Circuit Boards (The cumulative run time can be modified or reset in units of 10 hours.)
H49 | Starting Mode (Auto search delay 0.0t0o 10.0s Y Y 0.0 Y Y Y|Y Y 5-184
time 1) 5-197
H50 | Non-linear V/f Pattern 1 (Frequency) |0.0 (Cancel), 0.1 to 500.0 Hz N Y 7 Y Y N N N 5-72
H51 | (Voltage) 0to240V: Output an AVR-controlled voltage (for 200 V class series) N Y2 *8 Y Y N N N 5.197
0to 500 V: Output an AVR-controlled voltage (for 400 V class series)
H52 | Non-linear V/f Pattern 2 (Frequency) |0.0 (Cancel), 0.1 to 500.0 Hz N Y 0.0 Y Y N N N
H53 | (Voltage) 0to 240 V: Output an AVR-controlled voltage (for 200 V class series) N Y2 0 Y Y N N N
0to 500 V: Output an AVR-controlled voltage (for 400 V class series)
H54 | Acceleration Time (Jogging) 0.00 to 6000 s Y Y *1 Y Y YI|Y N 5-76
H55 | Deceleration Time (Jogging) 0.00 to 6000 s Y Y "1 Y Y YI|Y N 5-197
H56 | Deceleration Time for Forced Stop 0.00 to 6000 s Y Y *1 Y Y Y Y N
H57 | 1st S-curve acceleration range 0t 100% v v 10 Y v vy |v N
(Leading edge)
H58 | 2nd S-curve acceleration range 0to 100% v v 10 v v v |y N
(Trailing edge)
H59 | 1st S-curve deceleration range 0to 100% v v 10 v v v |y N
(Leading edge)
HB0 |2nd S-curve deceleration range Func
o 0 to 100% Y Y 10 Y|[Y|Y]Y N
(Trailing edge) |© *© ° Code Tables
H61 UP/DQWN Control (Initial frequency |0: 0.00 Hz_as default N Y 1 Y Y Y Y N 5.62 F codes
selection) 1: Default is the frequency set by the last UP/DOWN command 5.197
immediately before the run command is turned off. E codes
H63 | Low Limiter (Mode selection) | 0: Limit by F16 (Frequency limiter: Low) and continue to run Y Y 0 Y| Y]|Y]|Y N 5.03 C codes
1: If the frequency lowers below the one limited by F16 (Frequency P d
A 5-198 codes
limiter: Low), decelerate to stop the motor.
H64 (Lower limiting frequency) [0.0:  Depends on F16 (Frequency limiter, Low), 0.1 to 60.0 Hz Y Y 1.6 Y Y N N N 5-198 H codes
H65 | Non-linear V/f Pattern 3 (Frequency) | 0.0 (Cancel), 0.1 to 500.0 Hz N Y 00 |Y|Y|[N|N]|N]| 572 A codes
He6 (Voltage) [0 to 240 V:  Output an AVR-controlled voltage (for 200 V class series) N Y2 o [Y[Y[N]N]N] 0 b codes
0to 500 V: Output an AVR-controlled voltage (for 400 V class series) r codes
*1 6.00 s for inverters with a capacity of 22 kW or below; 20.00 s for those with 30 kW or above (‘j coges
. . . . coaes
*2 The factory default differs depending upon the inverter's capacity. See Table 5.2-17. U codes
* : P H ' :
6 The motor parameters are automatically set, depending upon the inverter's capacity. See Table 5.2-18. y codes

*7 0.0 (Cancel) for inverters with a capacity of 22 kW or below; 5.0 Hz for those with 30 kW or above.

*8 0 V for inverters with a capacity of 22 kW or below; 20 V or 40 V for 200 V or 400 V class series of inverters with 30 kW or
above




5.2 Function Code Tables

Dri trol
) Change Data | Default rive cortro Refer to
Code Name Data setting range when . . X
. copying | setting Vi PG | wio | w/ |Torque| page:
running VI | PG | PG |control
H67 |Auto Energy Saving Operation 0:  Enable during running at constant speed Y Y 0 Y Y N Y N 5-104
(Mode selection) 1:  Enable in all modes 5-198
H68 |Slip Compensation 1 0:  Enable during ACC/DEC and at base frequency or above N Y 0 Y Y N N N 5-114
(Operating conditions) [1:  Disable during ACC/DEC and enable at base frequency or above 5-198
2:  Enable during ACC/DEC and disable at base frequency or above
3: Disable during ACC/DEC and at base frequency or above
H69 |Anti-regenerative control 0: Disable Y Y 0 Y Y Y Y N 5-198
(Mode selection) |2:  Torque limit control with Force-to-stop if actual deceleration time
exceeds three times the specified one
3:  DC link bus voltage control with Force-to-stop if actual deceleration
time exceeds three times the specified one
4. Torque limit control with Force-to-stop disabled
5:  DC link bus voltage control with Force-to-stop disabled
H70 |Overload Prevention Control 0.00: Follow the deceleration time selected Y Y 999 Y Y Y Y N 5-199
0.01 to 100.0 Hz/s, 999 (Cancel)
H71 |Deceleration Characteristics 0: Disable; 1: Enable Y Y 0 Y Y N N N 5-200
H72  |Main Power Down Detection A 0: Disable: 1: Enable Y Y 1 Y Y|Y Y
(Mode selection)
H73 |Torque Limiter (Operating conditions) [0:  Enable during ACC/DEC and running at constant speed N Y 0 Y Y|[Y]|Y Y 5-107
1:  Disable during ACC/DEC and enable during running at constant 5-200
speed
2:  Enable during ACC/DEC and disable during running at constant
speed
H74 |(Control target) 0:  Torque limit N Y 1 N N Y|Y Y
1:  Torque current limit
2:  Output power limit
H75 |(Target quadrants) 0:  Drive/brake N Y 0 N N Y Y Y
1:  Same for all four quadrants
2:  Upper/lower limits
H76 |Torque Limiter (Frequency increment [0.0 to 500.0Hz Y Y 5.0 Y Y N N N 5-198
limit for braking) 5-200
H77 |Service Life of DC Link Bus 0 to 8760 (in units of 10 hours) Y N - Y Y Y|Y Y 5-201
Capacitor (Remaining time)
H78 |Maintenance interval (M1) 0 (Disable): 1 to 9999 (in units of 10 hours) Y N 8760 Y Y Y|Y
H79 |Preset Startup Count for 0000 (Disable): 0001 to FFFF (hex.) Y N 0 Y Y Y|Y 5-196
Maintenance (M1) 5-202
H80 |Output Current Fluctuation Damping [0.00 to 0.40 (ROM version earlier than 2000) v v 0.20 v v N N v 5-202
Gain for Motor 1 0.00 to 1.00 (ROM version 2000 or later) ’
H81 |Light Alarm Selection 1 0000 to FFFF (hex.) Y Y 0 Y|Y|Y]Y Y | 5-203
H82 |Light Alarm Selection 2 0000 to FFFF (hex.) Y Y 0 Y|Y|Y]Y Y
H84 |Pre-excitation (Initial level) | 100 to 400% Y Y 100 N N YI|Y Y 5-205
H85 |(Braking time) 0.00 (Disable), 0.01 to 30.00 s Y Y 0.00 N|[N|[Y]|Y Y
H86 |Reserved *9 Oto2 Y Y1,Y2 0 - - - - 5-206
H87 |Reserved *9 25.0 t0 500.0 Hz Y Y 25.0 - - - - -
H88 |Reserved *9 0 to 3; 999 Y 0 - -
H89 |Reserved *9 0,1 Y Y 0 - - - - -
H90 |Reserved *9 0,1 Y Y 0 - - -
H91 |PID feedback wire break 0.0 (Disable alarm detection), 0.1 to 60.0 s Y Y 0.0 Y Y Y Y N 5-207
H92 |Continuity of Running (P) 0.000 to 10.000 times; 999 Y Y1,Y2 999 Y Y N N N 5-83
H93 |(I) 0.010 to 10.000 s; 999 Y Y1,Y2 999 Y|[Y|[N]|N N | 5-207
H94 |Cumulative Motor Run Time 1 0 to 9999 N N - Y Y Y Y Y 5-201
(The cumulative run time can be modified or reset in units of 10 hours.) 5-207
H95 |DC Braking 0:  Slow Y Y 1 Y|[Y|[N]|N N 5-94
(Braking response mode) | 1:  Quick 5-207
H96 |STOP key priority/ 0:  STOP key priority: Disable, Start check function: Disable Y Y 0 Y YI|Y Y Y 5-207
Start check function 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 0: Disable Y N 0 Y| Y]|Y]|]Y Y | 5197
1:  Enable (Setting "1" clears alarm data and then returns to "0.") 5-208
H98 |Protection/Maintenance Function 0 to 255: Display data in decimal format Y Y 83 Y Y Y|Y Y 5-208
(Mode selection) | Bit 0: Lower the carrier frequency automatically
(0: Disabled; 1: Enabled)
Bit 1: Detect input phase loss (0: Disabled; 1: Enabled)
Bit 2: Detect output phase loss (0: Disabled; 1: Enabled)
Bit 3: Select life judgment threshold of DC link bus capacitor
(0: Factory default level; 1: User setup level)
Bit 4: Judge the life of DC link bus capacitor
(0: Disabled; 1: Enabled)
Bit 5: Detect DC fan lock (0: Enabled; 1: Disabled)
Bit 6: Detect braking transistor error (for 22 kW or below)
(0: Disabled; 1: Enabled)
Bit 7: Switch 1P20/IP40 enclosure (0: 1P20; 1: IP40)

*9 These function codes are reserved for particular manufacturers. Do not access these function codes.
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5.2 Function Code Tables

Table 5.2-10
M A codes: Motor 2 Parameters

Change

Drive control

Code Name Data setting range when Data Default Refer to
runnin copying | setting Vi PG | w/o | w/ |Torque| page:
u 9 VIf | PG | PG |control
A01  |Maximum Output Frequency 2 25.0 to 500.0 Hz Y 60.0 Y Y Y Y Y —
A02 |Base Frequency 2 25.0 to 500.0 Hz N 50.0 Y Y Y Y
A03 |Rated Voltage at Base Frequency 2 0: AVR disabled (Output a voltage in proportion to input Y2 200 Y Y Y Y Y
voltage) 400
80 to 240 V: Output an AVR-controlled voltage
(for 200 V class series)
160 to 500 V: Output an AVR-controlled voltage
(for 400 V class series)
A04  |Maximum Output Voltage 2 80 to 240 V: Output an AVR-controlled voltage N Y2 200 Y Y N N Y
(for 200 V class series) 400
160 to 500 V: Output an AVR-controlled voltage
(for 400 V class series)
A05 | Torque Boost 2 0.0% to 20.0% (percentage with respect to Rated Voltage at Base Y Y *2 Y Y N N N
Frequency 2)
A06 |Electronic Thermal Overload 1:  Enable (For a general-purpose motor with shaft-driven cooling fan) Y Y 1 Y Y Y Y Y
Protection for Motor 2 2. Enable (For an inverter (FV)-driven motor with separately powered
(Select motor characteristics) cooling fan)
A07 (Operation level)| 0.00 (Disable), 1% to 135% of the rated current of the inverterr Y Y1,Y2 *3 Y |Y Y Y Y
A08 (Thermal time constant) [ 0.5 to 75.0 min Y Y *4 Y Y Y Y Y
A0 |DC Braking 2 . 0.010 60.0 Hz Y Y 00 [Y[Y|Y|Y]|N
(Braking starting frequency)
A10 (Operation level) | 0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y|Y]|Y]|]Y N
A1 (Braking time) | 0.00 (Disable): 0.01 to 30.00 s Y Y 0.00 Y Y Y Y N
A12 | Starting Frequency 2 0.0 to 60.0Hz Y Y 0.5 Y Y Y Y N
A13 |Load Selection/ 0:  Variable torque load N Y 1 Y Y N Y N
Auto Torque Boost/ 1:  Constant torque load
Auto Energy Saving Operation 2 2:  Auto torque boost
3:  Auto-energy saving operation (Variable torque load during ACC/DEC)
4:  Auto-energy saving operation (Constant torque load during ACC/DEC)
5. Auto-energy saving operation (Auto-torque boost during ACC/DEC)
A14 | Drive Control Selection 2 0:  V/f control with slip compensation inactive N Y 0 Y Y Y Y Y
1:  Dynamic torque vector control
2:  VI/f control with slip compensation active
3:  V/f control with speed sensor
4:  Dynamic torque vector control with speed sensor
5. Vector control without speed sensor
6:  Vector control with speed sensor
A15 | Motor 2 (No. of poles) 2to 22 poles Y1,Y2 4 Y Y Y Y Y
A16 (Rated capacity) | 0.01 to 1000 kW (when A39 = 0 or 2 to 4) N Y1,Y2 *6 Yly|lY]|]Y]|Y
0.01 to 1000 HP (when A39 = 1)
A17 (Rated current) [ 0.00 to 2000 A N Y1,Y2 *6 Y Y Y Y Y
A18 (Auto-tuning) |0: Disable N N 0 Y Y Y Y Y
1: Tune while the motor stops. (%R1, %X and rated slip frequency)
2: Tune the motor while it is rotating under V/f control (%R1, %X and
rated slip frequency, no-load current, magnetic saturation factors 1
to 5, magnetic saturation extension factors "a" to "c")
3:  Tune the motor while it is rotating under vector control (%R1, %X
and rated slip frequency, no-load current, magnetic saturation
factors 1 to 5, magnetic saturation extension factors "a" to "c";
enabled under vector control only)
A19 (Online tuning) | 0: Disable 1: Enable Y Y 0 Y N N N N
A20 (No-load current)|0.00 to 2000 A N Y1,Y2 *6 Y|Y]|Y]|Y Y
A21 (%R1)]0.00 to 50.00% Y Y1,Y2 *6 Y Y Y Y Y
A22 (%X)|0.00 to 50.00% Y Y1,Y2 *6 Y Y Y Y Y
A23 (Slip compensation gain for driving) | 0.0 to 200.0% Y* Y 100.0 Y Y Y Y N
A24 (Slip compensation response time) [0.01 to 10.00 s Y Y1,Y2 0.12 Y Y N N N
A25 (Slip compensation gain for braking) | 0.0 to 200.0% Y* Y 1000 | Y | Y Y Y N
A26 (Rated slip frequency)|0.00 to 15.00 Hz N Y1,Y2 *6 Y|Y]|Y]|Y N
A27 (Iron loss factor 1) [0.00 to 20.00% Y Y1,Y2 *6 Y Y Y Y Y
A28 (Iron loss factor 2)|0.00 to 20.00% Y Y1,Y2 0.00 Y |Y Y Y Y
A29 (Iron loss factor 3)0.00 to 20.00% Y Y1,Y2 0.00 Y|Y[|[Y]|Y Y
A30 (Magnetic saturation factor 1) (0.0 to 300.0% Y Y1,Y2 *6 Y|Y Y Y Y
A31 (Magnetic saturation factor 2) (0.0 to 300.0% Y Y1,Y2 *6 Y|Y Y Y Y
A32 (Magnetic saturation factor 3) (0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y
A33 (Magnetic saturation factor 4) (0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y
A34 (Magnetic saturation factor 5) (0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y
i i i 0,
A35 | (Magnetic saturation extension fastc:r 0.0 to 300.0% v Y1, Y2 6 v v v v v
i i i 0,
A36 |(Magnetic saturation extension fastc:r 0.0 to 300.0% v Y1, Y2 6 v v v v v
i i i 0,
A37 | (Magnetic saturation extension farj::?; 0.0 to 300.0% v Y1,v2 6 v v v v v
A39 | Motor 2 Selection 0:  Motor characteristics 0 (Fuji standard motors, 8-series) N Y1,Y2 0 Y Y Y Y Y

1:  Motor characteristics 1 (HP rating motors)

2:  Motor characteristics 2 (Fuji motors exclusively designed for vector
control)

3:  Motor characteristics 3 (Fuji standard motors, 6-series)

4:  Other motors

*2 The factory default differs depending upon the inverter's capacity. See Table 5.2-17.
*3 The motor rated current is automatically set. See Table 5.2-18 (function code P03).
*4 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above
*6 The motor parameters are automatically set, depending upon the inverter's capacity. See Table 5.2-18.
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5.2 Function Code Tables

Drive control
Code Name Data setting range C‘zﬁgge Data Default Refer to
runnin copying | setting Vi PG | w/io | w/ |Torque| page:
9 VIf | PG | PG |control
A40 | Slip Compensation 2 0:  Enable during ACC/DEC and at base frequency or above N Y 0 Y Y N N N —
(Operating conditions)|1:  Disable during ACC/DEC and enable at base frequency or above
2:  Enable during ACC/DEC and disable at base frequency or above
3: Disable during ACC/DEC and at base frequency or above
A41 Ou‘tput Current Fluctuation Damping 0.00 to 0.40 v 0.20 v N N
Gain for Motor 2
A42 | Motor/Parameter Switching 2 0:  Motor (Switch to the 2nd motor) Y 0 Y|[Y]Y Y Y 5-211
(Mode selection)|1: ~ Parameter (Switch to A codes)
A43 | Speed Control 2 . 10.000t05.000s Y Yy |ooo |[N|Y|[Y|[Y|N]|] —
(Speed command filter)
Ad4 (Speed detection filter) | 0.000 to 0.100 s Y* Y 0005 | N [ Y [Y|Y N
A45 P (Gain) [ 0.1 to 200.0 times Y* Y 10.0 N Y Y Y N
A46 | (Integral time) | 0.001 to 9.999 s
999: Integration disabled Y Y 0.100 N Yiry|y N
A47 (Feed Forward Gain)|0.00 to 99.99 s Y* Y 0.00 N|N[Y[Y N
A48 (Output filter) | 0.000 to 0.100 s Y Y 0002 | N | Y |Y[Y N
A49 (Notch filter resonance frequency) | 1 to 200 Hz Y Y 200 N N N Y N
A50 (Notch filter attenuation level) |0 to 20 dB Y Y 0 N N N Y N
A51 | Cumulative Motor Run Time 2 0 to 9999 N N - Y Y Y Y Y
(The cumulative run time can be modified or reset in units of 10 hours.)
A52 | Startup Counter 2 Indication for replacement (0000 to FFFF (hex.)) Y N - Y Y|[Y|Y Y
A53 | Motor 2 (%X correction factor 1) |0 to 300% Y Y1,Y2 100 Y Y|[Y|Y Y
A54 (%X correction factor 2) [0 to 300% Y Y1,Y2 100 Y Y Y Y Y
A55 | (Torque current under vector control) [0.00 to 2000 A N Y1,Y2 *6 N N Y Y Y
A56 (Induced voltage factor under vector 50 to 100% N Y1,v2 6 N N v |y v
control)
A57 | Reserved *9 0.000 to 20.000 s Y Y1,Y2 *6 - - - - -
Table 5.2-11
B b codes: Motor 3 Parameters
Drive control
Code Name Data setting range C\:ﬁZﬁe Data | Default Refer (o
runnin copying | setting VI PG | w/o (w/ |Torque| page:
unning V/f | PG| PG |control
b01 Maximum Output Frequency 3 25.0 to 500.0 Hz N Y 60.0 Y Y Y Y Y —
b02 | Base Frequency 3 25.0 to 500.0 Hz Y 50.0 Y Y Y Y Y
b03 Rated Voltage at Base Frequency 3 0: AVR disabled (Output a voltage in proportion to input N Y2 200 Y Y Y Y Y
voltage) 400
80 to 240 V: Output an AVR-controlled voltage
(for 200 V class series)
160 to 500 V: Output an AVR-controlled voltage
(for 400 V class series)
b04 | Maximum Output Voltage 3 80 to 240 V: Output an AVR-controlled voltage N Y2 200 Y| Y| N|[N Y
(for 200 V class series) 400
160 to 500 V: Output an AVR-controlled voltage
(for 400 V class series)
b05 | Torque Boost 3 0.0% to 20.0% (percentage with respect to Rated Voltage at Base Y Y *2 Y| Y| N|[N N
Frequency 3)
b06 | Electronic Thermal Overload 1:  Enable (For a general-purpose motor with shaft-driven cooling fan) Y Y 1 Y Y Y Y Y
Protection for Motor 3 2:  Enable (For an inverter (FV)-driven motor with separately powered
(Select motor characteristics) cooling fan)
b07 (Operation level) | 0.00 (Disable), 1% to 135% of the rated current of the inverter Y Y1,Y2 *3 Y|Y[Y]|]Y]Y
b08 (Thermal time constant) | 0.5 to 75.0 min Y Y *4 Y Y Y Y Y
b09 | DCBraking 3 . 0.0t0 60.0 Hz Y Y 00 | Y|y |y]|v]|nN
(Braking starting frequency)
b10 (Operation level) [0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y Y Y Y N
b11 (Braking time) | 0.00 (Disable): 0.01 to 30.00 s Y Y 0.00 Y Y Y Y N
b12 | Starting Frequency 3 0.0t0 60.0 Hz Y Y 0.5 Y Y Y Y N
b13 Load Selection/ 0:  Variable torque load N Y 1 Y Y N Y N
Auto Torque Boost/ 1:  Constant torque load
Auto Energy Saving Operation 3 2: Auto torque boost . . X
3:  Auto-energy saving operation (Variable torque load during ACC/DEC)
4:  Auto-energy saving operation (Constant torque load during ACC/DEC)
5. Auto-energy saving operation (Auto-torque boost during ACC/DEC)
b14 | Drive Control Selection 3 0:  V/f control with slip compensation inactive N Y 0 Y|Y|[Y[Y Y
1:  Dynamic torque vector control
2:  VI/f control with slip compensation active
3:  V/f control with speed sensor
4:  Dynamic torque vector control with speed sensor
5:  Vector control without speed sensor
6:  Vector control with speed sensor
b15 | Motor 3 (No. of poles) |2 to 22 poles N Y1,Y2 4 Y|Y|Y Y
b16 (Rated capacity) | 0.01 to 1000 kW (when b39 = 0 or 2 to 4) N Y1,Y2 *6 Y|Y|Y]|Y Y
0.01 to 1000 HP (when b39 = 1)
b17 (Rated current) [ 0.00 to 2000 A N Y1,Y2 *6 Y|Y|[Y]Y Y

*2 The factory default differs depending upon the inverter's capacity. See Table 5.2-17.
*3 The motor rated current is automatically set. See Table 5.2-18 (function code P03).
*4 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above
*6 The motor parameters are automatically set, depending upon the inverter's capacity. See Table 5.2-18.

*9 These function codes are reserved for particular manufacturers. Do not access these function codes.



5.2 Function Code Tables

Ch Drive control
Code Name Data setting range wﬁgge Data | Default Refer (o
runnin copying | setting Vi PG | wio | w/ |Torque| page:
9 VIf | PG | PG |control
b18 |Motor 3 (Auto-tuning) 0: Disable N N 0 Y Y Y Y Y —
1: Tune while the motor stops. (%R1, %X and rated slip frequency)
2: Tune the motor while it is rotating under V/f control (%R1, %X and
rated slip frequency, no-load current, magnetic saturation factors 1
to 5, magnetic saturation extension factors "a" to "c")
3:  Tune the motor while it is rotating under vector control (%R1, %X
and rated slip frequency, no-load current, magnetic saturation factors
1 to 5, magnetic saturation extension factors "a" to "c"; enabled
under vector control only)
b19 (Online tuning) | 0: Disable, 1: Enable Y Y 0 Y N N N N
b20 (No-load current) |0.00 to 2000 A N Y1,Y2 *6 Y|Y|Y]|Y Y
b21 (%R1)|0.00 to 50.00% Y Y1,Y2 *6 Y|Y]|Y]|Y Y
b22 (%X)|0.00 to 50.00% Y Y1,Y2 *6 Y|Y]|Y]|Y Y
b23 (Slip compensation gain for driving) | 0.0 to 200.0% Y* Y 100.0 Y|Y Y Y N
b24 (Slip compensation response time) [0.01 to 10.00 s Y Y1,Y2 0.12 Y Y N N N
b25 (Slip compensation gain for braking) | 0.0 to 200.0% Y* Y 100.0 Y Y Y Y N
b26 (Rated slip frequency)[0.00 to 15.00 Hz N Y1,Y2 *6 Y|Y Y Y N
b27 (Iron loss factor 1)|0.00 to 20.00% Y Y1,Y2 *6 Y|Y]|Y]|]Y Y
b28 (Iron loss factor 2)|0.00 to 20.00% Y Y1,Y2 0.00 Y|Y|Y]|Y Y )
b29 (Iron loss factor 3)|0.00 to 20.00% Y Y1,Y2 0.00 Y|Y Y Y Y '8
b30 (Magnetic saturation factor 1) (0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y O
b31 (Magnetic saturation factor 2) (0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y g
b32 (Magnetic saturation factor 3) (0.0 to 300.0% Y Y1,Y2 *6 Y|Y Y Y Y -.8
b33 (Magnetic saturation factor 4) (0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y %
b34 (Magnetic saturation factor 5) [ 0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y L
) ) ! "
b35 |(Magnetic saturation extension fa?t?r 0.0 to 300.0% v Y1,v2 6 Y v v v v ©
uk
) ) ! - [
b36 |(Magnetic saturation extension fa?;’?; 0.0 to 300.0% v Y1,v2 6 Y v v v v -
i i i 0,
b37 |(Magnetic saturation extension faSg)I; 0.0 to 300.0% Y1, Y2 6 v v v
b39 |Motor 3 Selection 0:  Motor characteristics 0 (Fuji standard motors, 8-series) Y1,Y2 0 Y Y Y
1:  Motor characteristics 1 (HP rating motors)
2:  Motor characteristics 2 (Fuji motors exclusively designed for vector
control)
3:  Motor characteristics 3 (Fuji standard motors, 6-series)
4:  Other motors
b40 |Slip Compensation 3 (Operating 0:  Enable during ACC/DEC and at base frequency or above N Y 0 Y Y N N N
conditions) 1:  Disable during ACC/DEC and enable at base frequency or above
2:  Enable during ACC/DEC and disable at base frequency or above
3: Disable during ACC/DEC and at base frequency or above
b41 |Current Fluctuation Damping Gain 0.00 to 0.40 v v 0.20 vy N N N
for Motor 3
b42 | Motor/Parameter Switching 3 (Mode |0:  Motor (Switch to the 3rd motor) N Y 0 Y Y Y Y 5-211
selection) 1:  Parameter (Switch to b codes)
b43 |Speed Control 3 (Speed command —
filter) 0.000 to 5.000 s Y Y 0020 | N | Y [Y |Y N
b44 (Speed detection filter) | 0.000 to 0.100 s Y* Y 0005 | N | Y [Y |Y N
b45 P (Gain)|0.1 to 200.0 times Y* Y 10.0 N Y Y Y N
b46 | (Integral time) | 0.001 to 9.999 s
999: Integration disabled Y Y 0.100 N Y Y Y N
b47 (Feed Forward Gain)|0.00 to 99.99 s Y* Y 0.00 N|N[Y]|Y N
b48 (Output filter) | 0.000 to 0.100 s Y Y 0002 | N | Y [Y |Y N
b49 (Notch filter resonance frequency) |1 to 200 Hz Y Y 200 N N N Y N
b50 (Notch filter attenuation level) | 0 to 20 dB Y Y 0 N N N Y N
b51 | Cumulative Motor Run Time 3 0 to 9999 N N - Y Y Y Y Y
(The cumulative run time can be modified or reset in units of 10 hours.)
b52 |Startup Counter 3 Indication for replacement (0000 to FFFF (hex.)) Y N - Y|Y Y Y Y
b53 | Motor 3 (%X correction factor 1) 0 to 300% Y Y1,Y2 100 Y|Y Y Y Y
b54 (%X correction factor 2) |0 to 300% Y [vt,y2| 100 | Y|Y|Y|Y]|Y Function
b55 | (Torque current under vector control) [0.00 to 2000 A N |YLv2| 6 | N|N]|]Y]Y]|Y Code Tables
F codes
b56 (Induced voltage factor under vector [ 50 to 100% N Y1,v2 6 N N v v v
control) E codes
b57 |Reserved *9 0.000 to 20.000 s Y Y1,Y2 *6 - - - - - C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes




5.2 Function Code Tables

Table 5.2-12
H r codes: Motor 4 Parameters

Dri trol
. Change Data Default rive contfro Refer to
Code Name Data setting range when X X X
. copying | setting VI PG | w/o | w/ |Torque| page:
running VIf | PG | PG |control
r01  [Maximum Output Frequency 4 25.0 to 500.0 Hz N Y 60.0 Y Y Y Y Y —
r02 |Base Frequency 4 25.0 to 500.0 Hz N Y 50.0 Y|Y Y Y Y
r03 [Rated Voltage at Base Frequency 4 0: AVR disabled (Output a voltage in proportion to input N Y2 200 Y Y Y Y Y
voltage) 400

80 to 240 V: Output an AVR-controlled voltage
(for 200 V class series)

160 to 500 V: Output an AVR-controlled voltage
(for 400 V class series)

*6 The motor parameters are automatically set, depending upon the inverter's capacity. See Table 5.2-18.
*9 These function codes are reserved for particular manufacturers. Do not access these function codes.



5.2 Function Code Tables

Drive control
Code Name Data setting range C\:ﬁzge Data | Default Refer (o
runnin copying | setting Vi PG | w/o | w/ |Torque| page:
9 VI | PG | PG |control
r04 |Maximum Output Voltage 4 80 to 240 V: Output an AVR-controlled voltage N Y2 200 Y Y N N Y —
(for 200 V class series) 400
160 to 500 V: Output an AVR-controlled voltage
(for 400 V class series)
r05 | Torque Boost 4 0.0% to 20.0% (percentage with respect to Rated Voltage at Base Y Y *2 Y Y N N N
Frequency 4)
r06 | Electronic Thermal Overload 1 Enable (For a general-purpose motor with shaft-driven cooling fan) Y Y 1 Y Y Y Y Y
Protection for Motor 4 (Select motor [2:  Enable (For an inverter (FV)-driven motor with separately powered
characteristics) cooling fan)
r07 (Operation level)| 0.00 (Disable), 1% to 135% of the rated current of the inverter Y Y1,Y2 *3 Y|Y[Y]|Y Y
r08 (Thermal time constant)|0.5 to 75.0 min Y Y *4 Y Y Y Y Y
109 |DC Braking4 ) 0.0 t0 60.0 Hz Y Y 00 [Y[Y]|Y]|Y]|N
(Braking starting frequency)
r10 (Operation level)| 0% to 100% (HD mode), 0% to 80% (MD/LD mode) Y Y 0 Y Y Y Y N
1 (Braking time)| 0.00 (Disable): 0.01 to 30.00 s Y Y 0.00 Y Y Y Y N
r12 |Starting Frequency 4 0.0 to 60.0 Hz Y Y 0.5 Y Y Y Y N
r13 [Load Selection/ 0:  Variable torque load N Y 1 Y Y N Y N
Auto Torque Boost/ 1:  Constant torque load
Auto Energy Saving Operation 4 2:  Auto torque boost
3:  Auto-energy saving operation (Variable torque load during
ACC/DEC) 3
4:  Auto-energy saving operation (Constant torque load during le)
ACC/DEC) O
5. Auto-energy saving operation (Auto-torque boost during ACC/DEC) c
r14 | Drive Control Selection 4 0:  VI/f control with slip compensation inactive N Y 0 Y|Y|Y]|Y Y ke
1:  Dynamic torque vector control “5
2:  VIf control with slip compensation active c
3. V/ control with speed sensor =]
4:  Dynamic torque vector control with speed sensor L
5:  Vector control without speed sensor
6:  Vector control with speed sensor [{e]
uk
r15 [Motor 4 (No. of poles)| 2 to 22 poles N Y1,Y2 4 Y Y Y Q
r16 (Rated capacity)| 0.01 to 1000 kW (when r39 = 0 or 2 to 4) N Y1,Y2 *6 Y Y Y Y Y
0.01 to 1000 HP (when r39 = 1)
7 (Rated current)|0.00 to 2000 A Y1,Y2 *6 Y |Y Y Y
r8 (Auto-tuning)|0:  Disable N N 0 Y Y Y Y Y
1: Tune while the motor stops. (%R1, %X and rated slip frequency)
2: Tune while the motor is rotating under V/f control (%R1, %X, rated
slip frequency, no-load current, magnetic saturation factors 1 to 5,
and magnetic saturation extension factors "a" to "c")
3:  Tune while the motor is rotating under vector control (%R1, %X,
rated slip frequency, no-load current, magnetic saturation factors 1
to 5, and magnetic saturation extension factors "a" to "c." Available
when the vector control is enabled.)
r19 (Online tuning) | 0: Disable 1: Enable Y Y 0 Y N N N N
r20 (No-load current)|0.00 to 2000 A N Y1,Y2 *6 Y|Y|Y]|]Y]|Y
r21 (%R1)|0.00 to 50.00% Y Y1,Y2 *6 Y Y Y Y Y
r22 (%X)|0.00 to 50.00% Y Y1,Y2 *6 Y Y Y Y Y
23 (Slip compensation gain for driving)| 0.0 to 200.0% Y* Y 100.0 Y Y Y Y N
24 (Slip compensation response time)|0.01 to 10.00 s Y Y1,Y2 0.12 Y Y N N N
25 (Slip compensation gain for braking)| 0.0 to 200.0% Y* Y 100.0 Y|Y[Y]|Y N
26 (Rated slip frequency)|0.00 to 15.00 Hz N Y1,Y2 *6 Y Y Y Y N
27 (Iron loss factor 1)[0.00 to 20.00% Y Y1,Y2 *6 Y|Y[Y]|Y Y
28 (Iron loss factor 2)|0.00 to 20.00% Y Y1,Y2 0.00 Y|Y Y Y Y
r29 (Iron loss factor 3)(0.00 to 20.00% Y Y1,Y2 0.00 Y Y Y Y Y
30 (Magnetic saturation factor 1)|0.0 to 300.0% Y Y1,Y2 *6 Y|Y[Y]|Y Y
31 (Magnetic saturation factor 2)|0.0 to 300.0% Y Y1,Y2 *6 Y|Y[Y]|Y Y
r32 (Magnetic saturation factor 3){0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y
33 (Magnetic saturation factor 4)|0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y
34 (Magnetic saturation factor 5)|0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y
r35 | (Magnetic saturation extension factor|0.0 to 300.0% Y Y1,Y2 *6 Y Y Y Y Y n
) ) ) " " Function
136 |(Magnetic saturation extension factor|0.0 to 300.0% Y Y1,Y2 6 Y|Y[Y]|Y Y Code Tables
r37 | (Magnetic saturation extension factor|0.0 to 300.0% Y Y1,Y2 6 Y|Y]|Y[|Y Y F codes
r39 [Motor 4 Selection 0:  Motor characteristics 0 (Fuji standard motors, 8-series) N Y1,Y2 0 Y Y Y Y Y E codes
1:  Motor characteristics 1 (HP rating motors)
2 Motor characteristics 2 (Fuji motors exclusively designed for vector C codes
control)
3:  Motor characteristics 3 (Fuji standard motors, 6-series) P codes
4:  Other motors H codes
r40 | Slip Compensation 4 0:  Enable during ACC/DEC and at base frequency or above N Y 0 Y| Y|[N N N A codes
(Operating conditions)|1:  Disable during ACC/DEC and enable at base frequency or above
2:  Enable during ACC/DEC and disable at base frequency or above b codes
3:  Disable during ACC/DEC and at base frequency or above m
r41 [ Current Fluctuation Damping Gain
for Motor 4 0.00 to 0.40 Y Y 0.20 Y|Y|[N|N N J codes
142 | Motor/Parameter Switching 4 0:  Motor (Switch to the 4th motor) N Y 0 Yy |[Y]|Y]Y][|52n d codes
(Mode selection)|1:  Parameter (Switch to r codes) U codes
*2 The factory default differs depending upon the inverter's capacity. See Table 5.2-17. y codes

*3 The motor rated current is automatically set. See Table 5.2-18 (function code P03).

*4 5.0 min for inverters with a capacity of 22 kW or below; 10.0 min for those with 30 kW or above

*6 The motor parameters are automatically set, depending upon the inverter's capacity. See Table 5.2-18.




5.2 Function Code Tables

Drive control
Code Name Data setting range C‘zﬁgge Data | Default Refer (o
runnin copying | setting Vi PG | wio | w/ |Torque| page:
9 VIf | PG | PG |control
r43 | Speed Control 4 . |0.000t05.000 s Y Y 0020 [N [Y|Y]|Y|[N]| T
(Speed command filter)
r44 (Speed detection filter) |0.000 to 0.100 s Y* Y 0.005 N Y Y Y N
r45 P (Gain) | 0.1 to 200.0 times Y* Y 10.0 N|Y [Y]Y N
r46 | (Integral time) | 0.001 to 9.999 s
999: Integration disabled Y Y 0.100 N Y Y Y N
r47 (Feed Forward Gain)|0.00 to 99.99 s Y* Y 0.00 N N Y Y N
r48 (Output filter) {0.000 to 0.100 s Y Y 0002 | N | Y [Y |Y N
r49 (Notch filter resonance frequency) |1 to 200 Hz Y Y 200 N N N Y N
r50 (Notch filter attenuation level) |0 to 20 dB Y Y 0 N N N Y N
r51 | Cumulative Motor Run Time 4 0 to 9999 N N - Y Y Y Y Y
(The cumulative run time can be modified or reset in units of 10 hours.)
r52 | Startup Counter 4 Indication for replacement (0000 to FFFF (hex.)) Y N - Y Y Y Y Y
r53 | Motor 4 (%X correction factor 1) |0 to 300% Y Y1,Y2 100 Y|Y Y Y Y
54 (%X correction factor 2) |0 to 300% Y Y1,vY2 100 Y|Y Y Y Y
55 (Torque current under vector control) {0.00 to 2000 A N Y1,Y2 *6 N N Y Y Y
56 (Induced voltage factor under 50 to 100% N Y1,v2 6 N N v v v
vector control)
r57 | Reserved *9 0.000 to 20.000 s Y Y1,Y2 *6 - - - - -
Table 5.2-13
B J codes: Application Functions 1
Change Drive control
. Data Default Refer to
Code Name Data setting range when N i PG | wi T X
running copying | setting | /¢ w/o | w/ [Torque| page:
VIf | PG | PG [control
JO1 [PID Control (Mode selection)| 0 Disable N Y 0 Y Y Y Y N 5-214
1 Enable (Process control, normal operation)
2:  Enable (Process control, inverse operation)
3:  Enable (Dancer control)
Jo2 (Remote command )| 0:  Enable @I keys on the keypad N Y 0 Y| Y]|Y]|Y]|N]|5215
1:  PID command 1 (Analog input terminals [12], [C1], and [V2])
3:  UP/DOWN
4:  Communications link
Jo3 P (Gain)|0.000 to 30.000 times Y Y 0100 | Y | Y [ Y | Y | N [5219
Jo4 I (Integral time){ 0.0 to 3600.0 s Y Y 0.0 Y Y Y Y N
Jo5 D (Differential time)|0.00 to 600.00 s Y Y 0.00 Y[Y|Y]Y|[N
Joé (Feedback filter) 0.0 to 900.0 s Y Y 0.5 Y| Y|[Y]|]Y]|N
Jos (Pressurization starting frequency) (0.0 to 500.0 Hz Y Y 0.0 Y Y Y Y N | 5-223
Jo9 (Pressurizing time)|0 to 60 s Y Y 0 Y Y Y Y N
J10 (Anti reset windup)|0 to 200% Y Y 200 Y Y Y Y N 5-225
J11 (Select alarm output)|0:  Absolute-value alarm Y Y 0 Y Y Y Y N
1:  Absolute-value alarm (with Hold)
2:  Absolute-value alarm (with Latch)
3:  Absolute-value alarm (with Hold and Latch)
4:  Deviation alarm
5. Deviation alarm (with Hold)
6:  Deviation alarm (with Latch)
7:  Deviation alarm (with Hold and Latch)
J12 (Upper level alarm (AH))[-100% to +100% Y Y 100 Y[y |Y]|]Y]|N
J13 (Lower level alarm (AL))|-100% to +100% Y Y 0 Y Y Y Y N
J15 (Stop frequency for slow flowrate)|0.0 (Disable): 1.0 to 500.0 Hz Y Y 0.0 Y Y Y Y N | 5-226
J16 (Slow flowrate level stop latency)|0 to 60 s Y Y 30 Y Y Y Y N 5-226
J17 (Starting frequency)| 0.0 to 500.0 Hz Y Y 0.0 Y Y Y Y N
J18 (Upper limit of PID process output)|-150% to +150%; 999 (Depends on setting of F15) Y Y 999 Y Y Y Y N | 5-227
J19 (Lower limit of PID process output)|-150% to 150%; 999 (Depends on setting of F16) Y Y 999 Y Y Y Y N
J21 | Dew Condensation Prevention 1t0 50% v v 1 v v v v v
(Duty)
J22 [ Commercial Power Switching 0:  Standard sequence N Y 0 Y Y N N Y | 5122
Sequence 1:  Automatically switched by inverter alarm 5-227
J56 | PID Control 0.00t0 5.00 s Y Y 0.10 Y| Y|Y]|Y]|N]| 5228
(Speed command filter)
J57 (Dancer reference position)|-100% to 0% to 100% Y Y 0 Y Y Y N
J58 (Detection width of dancer position | 0: Disable switching PID constant Y Y 0 Y Y Y Y N
deviation) [ 1 to 100%: Manually set value
J59 P (Gain) 2|0.000 to 30.000 times Y Y 0100 | Y | Y[ Y | Y |N
J60 | (Integral time) 2| 0.0 to 3600.0 s Y Y 0.0 Y| Y|[Y]|]Y]|N
J61 D (Differential time) 3|0.00 to 600.00 s Y Y 0.00 Y| Y|[Y]|]Y]|N
J62 (PID control block selection)(0 to 3 N Y 0 Y Y Y Y N
bit 0:  PID output polarity
0: Plus (add), 1: Minus (subtract)
bit 1:  Select compensation factor for PID output
0 = Ratio (relative to the main setting)
1 = Speed command (relative to maximum frequency)

*6 The motor parameters are automatically set, depending upon the inverter's capacity. See Table 5.2-18.
*9 These function codes are reserved for particular manufacturers. Do not access these function codes.
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5.2 Function Code Tables

Drive control
Code Name Data setting range C‘zﬁgge Data | Default Refer (o
runnin copying | setting Vi PG | wio | w/ |Torque| page:
9 VIf | PG | PG |control
J68 |Brake Signal (Brake-OFF current) 0 to 300% Y Y 100 Y Y Y Y N 5-229
J69 (Brake-OFF frequency/speed) (0.0 to 25.0 Hz Y Y 1.0 Y Y N N N
J70 (Brake-OFF timer)[0.0t0 5.0 s Y Y 1.0 Y[Y|Y]Y N
J71 (Brake-ON frequency/speed)|0.0 to 25.0 Hz Y Y 1.0 Y Y N N N
J72 (Brake-ON timer)|0.0to 5.0 s Y Y 1.0 Y[Y|Y]|]Y N
J95 (Brake-OFF torque) |0 to 300% Y Y 100 N|N|[Y[Y N
J96 (Mode selection) |0 to 31 N Y 0
: Select Detected/Reference speed N N Y Y N
(0: Detected speed; 1: Reference speed)
Not used. N N N
. Select current response Y Y Y N
(0: Slow response; 1: Quick response)
Bit 3: Select Brake-ON frequency N N Y Y N
(0: Stop frequency; 1: Brake-ON frequency)
Bit 4: Select Brake-ON conditions N N Y Y N
(0: Run command OFF disabled;
1: Run command OFF enabled)
J97  [Servo-lock (Gain) 0.00 to 10.00 times Y* Y 0.10 N|N|[NI|[Y N | 5-233
Jog (Completion timer) [0.000 to 1.000 s Y Y 0100 | N [ N [ N | Y N o
J99 (Completion range) | 0 to 9999 pulses Y Y 10 N N N Y N '8
O
[
o
Table 5.2-14 =
. . - c
m d codes: Application Functions 2 2
Dri trol
Code Name Data setting range C‘Zﬁgge Data Default I Refer to 0
g rang | copying | setting |\, | PG | wio | w/ |Torque| page: >
running VIf | PG | PG |control 5
d01  [Speed Control 1 0.000 to 5.000 s Y Y 0020 | N | Y | Y| Y| N/|523
(Speed command filter)
do2 (Speed detection filter) [0.000 to 0.100 s Y* Y 0.005 N Y Y Y N
do3 P (Gain) |0.1 to 200.0 times Y* Y 10.0 N Y Y|Y N
do4 | (Integral time) |0.001 to 9.999 s Y Y 0100 | N | Y| Y| Y [N
999: Integration disabled
dos (Feed Forward Gain)[0.00 to 99.99 s Y* Y 0.00 N|[N|[Y]|]Y]| N |[5237
do6 (Output filter) |0.000 to 0.100 s Y Y 0002 | N | Y |Y]|Y| N/|523
do7 (Notch filter resonance frequency) |1 to 200 Hz Y Y 200 N N N Y N 5-238
dos (Notch filter attenuation level) |0 to 20 dB Y Y 0 N N N Y N
d09  [|Speed Control (Jogging) 0.000 to 5.000 s Y Y 0.020 N Y Y|Y N 5-235
(Speed command filter) 5-239
d10 (Speed detection filter) |0.000 to 0.100 s Y* Y 0.005 N Y Y Y N
d11 P (Gain) [0.1 to 200.0 times Y* Y 10.0 N[Y]|]Y]|]Y]|N
d12 I (Integral time) |10.001 to 9.999 s Y Y 0100 | N | Y | Y| Y [N
999: Integration disabled
d13 (Output filter) [0.000 to 0.100 s Y Y 0.002 N Y Y|Y N
d14  |Feedback Input (Pulse input format) [0:  Pulse train sign/Pulse train input N Y 2 N Y N Y Y 5-239
1:  Forward rotation pulse/Reverse rotation pulse
2:  A/B phase with 90 degree phase shift
d15 (Encoder pulse resolution) |0014 to EAB0 (hex.) N Y 0400 N Y N Y Y
(20 to 60000 pulses) (1024)
d16 (Pulse count factor 1) |1 to 9999 N Y 1 N Y N Y Y
d17 (Pulse count factor 2) |1 to 9999 N Y 1 N Y N Y Y
d21  |Speed Agreement/PG Error 0.0 to 50.0% Y Y 10.0 N Y|[Y]Y N 5-241
(Detection width)
d22 (Detection timer) 0.00 to 10.00 s Y Y 0.50 N Y Y Y N
d23  |PG Error Processing 0: Continue to run 1 N Y 2 N Y Y Y N
1:  Stop running with alarm 1
2:  Stop running with alarm 2 Function
3: Continue to run 2
4:  Stop running with alarm 3 Code Tables
5. Stop running with alarm 4 F codes
d24  [Zero Speed Control 0: Not permit at startup N Y 0 N|[N|[Y]|]Y]|N 5-96 E codes
1:  Permit at startup 5-242 W
d25  |ASR switching time 0.000 to 1.000 s Y Y 0000 | N | Y | Y | Y |[Y 5211 ﬁ
5-242 codes
d27  [Servo-lock (Gain) Switching Time 0.000 to 1.000 s Y Y 0000 | N[ N[N]|]Y]|N H codes
d28  [Servo-lock (Gain 2) [0.00 to 10.00 times Y* Y 010 | N [N | N|Y | N A codes
d32  [Torque Control (Speed limit 1) |0 to 110% Y Y 100 N N Y Y Y 5-243 b codes
d33 (Speed limit 2) |0 to 110% Y Y 100 N[N[Y]|]Y]Y r codes
d35 [Excessive speed detection level 0to 120% Y Y 999 N Y Y Y Y J codes
999: Follow the setting by d32 or d33 d codes
d41  |Application control selection 0: Disable (Ordinary control) N Y 0 Y Y Y Y Y 5-245 U codes
1: Enable (Constant peripheral speed control) N Y N N N W
2: Synchronized operation enabled (simultaneous start synchronized N Y N Y N yi
(without Z phase))
3: Synchronized operation enabled (standby synchronized) N Y N Y N
4: Synchronized operation enabled (simultaneous start synchronized N Y N Y N
(with Z phase)
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5.2 Function Code Tables

Dri trol
. Change Data Default rive contro Refer to
Code Name Data setting range when . N )
N copying | setting VI PG | w/o | w/ [Torque| page:
running VIf | PG | PG |control
d51 Reserved *9 0 to 500 N Y *10 - - - - - 5-247
d52  |Reserved *9 0 to 500 N Y *10 - - - - -
d53  |Reserved *9 0 to 500 N Y *10 - - - - -
d54  |Reserved *9 0 to 500 N Y *10 - - - - -
d55 |Reserved *9 0000 to 00FF (hex.) N Y 0000 - - - - -
d59 Command (Pulse Rate Input) 0:  Pulse train sign/Pulse train input N Y 0 Y Y Y Y Y 5-62
(Pulse input format) |1:  Forward rotation pulse/Reverse rotation pulse 5-247
2:  A/B phase with 90 degree phase shift
d6é0 (Encoder pulse resolution) | 0014 to 0E10 (hex.) N Y 0400 N Y N Y N 5-247
(20 to 3600) (1024)
dé1 (Filter time constant) | 0.000 to 5.000 s Y Y 0.005 Y Y Y|Y Y
d62 (Pulse count factor 1) 1 to 9999 Y *12 Y 1 Y Y Y Y Y
d63 (Pulse count factor 2) |1 to 9999 Y Y 1 Y Y Y |Y Y
*12
d67 Starting Mode (Auto search) [0: Disable N Y 2 N N Y N Y 5-184
1:  Enable (Only at restart after momentary power failure)
2: Enable (At normal start and at restart after momentary power failure)
d68 |Reserved *9 0.0to 10.0 Hz N Y 4.0 - - - - - 5-247
d69  |Reserved *9 30.0 to 100.0 Hz Y Y 30.0
d70 | Speed Control Limiter 0.00 to 100.00% Y Y 10000 | N [ Y | N | N N | 5-248
d71 Synchronous Operation 0.00 to 1.50 times Y Y 1.00 N Y N Y 5-247
(Main ASR gain)
d72 (APR P gain) [ 0.00 to 200.00 times Y Y 15.00 N Y N Y N
d73 (APR output + side limitter) [ 20 to 200%; 999: No limitter Y Y 999 N Y N Y N
d74 (APR output - side limitter) | 20 to 200%; 999: No limitter Y Y 999 N Y N Y N
d75 (Z phase shift agreement gain) [0.00 to 10.00 times Y Y 1.00 N Y N Y N
d76 (Synchronous offset angle) |0 to 359 deg Y Y 0 N Y N Y N
d77 (Synchronization completion |0 to 100 deg Y Y 15 N Y N Y N
detection angle)
d78 (Deviation excess detection width) |0 to 65535 (in the unit of 10 pulses) Y Y 65535 | N Y N Y N
(For a set value of 10000 or above, *11
the first four digits are indicated in the unit of 100 pulses)
ds1 Reserved *9 Oto1 Y Y 1 - - - - - —
ds2 Magnetic flux weakening control 0: Disabled Y Y 1 N N N N Y 5-248
(Vector control without speed sensor) | 1: Enabled
ds3 Magnetic flux weakening lower limit |10 to 70% Y Y 40% N N N N Y
(Vector control without speed sensor)
d84  |Reserved *9 0to20dB Y Y 5dB - - - - - —
dss Reserved *9 0 to 200% Y Y 95% - - - - - —
d86 | ACC/DEC Filter Time Constant 0.000 to 5.000 s Y Y 0000 | Y | N| N|N N | 5-248
d90  |Magnetic flux level during 100 to 300% Y Y 150% | N [ N [ Y | Y N | 5-248
deceleration
(under vector control)
do1 Reserved *9 0.00 to 200, 999 Y Y 999 - - - - - —
d92  |Reserved *9 0.00 to 3.00 Y Y 0.00 - - - - - —
d98 |Reserved *9 0000 to FFFF (hex.) Y Y 0000 Y| Y| N|N N —
d99 |Extended Function 1 Y Y 0 5-248
Reserved *9 TV
Reserved *9 - - - - -
JOG operation from communications (0: Disabled; 1: Enabled) Y Y Y|Y N
Reserved *9 - - - -

*9 These function codes are reserved for particular manufacturers. Do not access these function codes.

*10 The factory default differs depending upon the inverter's capacity. 5 for inverters with a capacity of 3.7 kW or below; 10 for

those with 5.5 kW to 22 kW; 20 for those with 30 kW or above

*11 On a standard keypad, "6553" is indicated in the LED display, and the "x10" LED lamp goes on.

*12 Change when running is not possible with the ROM version 3700 or earlier.
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5.2 Function Code Tables

Table 5.2-15
H U codes: Application Functions 3

Change Data
Code Name Data setting range when N
N copying Torque
running
control
U00 | Customizable Logic 0: Disable; 1: Enable (Customizable logic operation) Y*12 Y Y Y Y Y
U01 | Customizable Logic 0 (1000): Inverter running (RUN N Y Y Y Y
u02 |Step 1 N Y Y N

2 (1002): Frequency (speed) detected (FDT)
3 (1003): Undervoltage detected (LU)
4 (1004): Torque polarity detected (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 enabled (KP)
10 (1010): Inverter ready to run (RDY)
11: Switch motor drive source between commercial power and
inverter output (sSwas)
12: Switch motor drive source between commercial power and
inverter output (SW52-2)
13: Switch motor drive source between commercial power and
inverter output (SW52-1)
15 (1015) Select AX terminal function ~~ (AX)
16 (1016): Time-up signal for pattern operation (TU)
17 (1017): Cycle completion signal for pattern operation (TO)
18 (1018): Pattern operation stage No.1 (STG1)
19 (1019): Pattern operation stage No.2 (STG2)
20 (1020): Pattern operation stage No.4 (STG4)
22 (1022): Inverter output limiting with delay (IoL2)
25 (1025): Cooling fan ON/OFF control (FAN)
26 (1026): Auto-resetting (TRY)
28 (1028): Cooling fan overheat early warning (OH)
29 (1029) SY synchronized (sv)
30 (1030): Lifetime alarm (LIFE)
31 (1031): Frequency (speed) detected 2 (FDT2)
33 (1033): Reference loss detected (REF OFF)
35 (1035): Inverter output on (RUN2)
36 (1036): Overload prevention control ~ (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): Motor stopped due to slow flowrate under PID control
(PID-STP)
45 (1045): Low output torque detected (U-TL)
46 (1046): Torque detected 1 (TD1)
47 (1047): Torque detected 2 (TD2)
48 (1048): Motor 1 switched (Swm1)
49 (1049): Motor 2 switched (SWM2)
50 (1050): Motor 3 switched (SWM3)
51 (1051): Motor 4 switched (Swm4)
52 (1052): Running forward (FRUN)
53 (1053): Running reverse (RRUN)
54 (1054): In remote operation (RMT)
56 (1056): Motor overheat detected by thermistor (THM)
57 (1057): Brake signal
58 (1058): Frequency (speed) detected 3 (FDT3)
59 (1059): Terminal [C1] wire break (C10FF)

70 (1070): Speed valid
71 (1071): Speed agreement

84 (1084): Maintenance timer (MNT)
90 (1090): Alarm details 1 (AL1)
91 (1091): Alarm details 2 (AL2)
92 (1092): Alarm details 4 (AL4)
93 (1093): Alarm details 8 (AL8)
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*12 Change when running is not possible with the ROM version 3600 or earlier.
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5.2 Function Code Tables

Code

Name

Data setting range

Change
when
running

Data
copying

Drive control
PG

Default
setting

Refer to
page:

g

w/o
PG

Torque

Vi control

<
3
o
0]

uo3

uo4

(Logic circuit)

(Type of timer)

(Time setting)

98 (1098): Light alarm
99 (1099): Batch alarm processing
105 (1105):
2001 (3001):
2002 (3002): Output of step 2
2003 (3003):
2004 (3004):
2005 (3005):
2006 (3006):
):
):
):
):

Braking transistor broken

Output of step 1

Output of step 3
Output of step 4
Output of step 5
Output of step 6
2007 (3007): Output of step 7
2008 (3008): Output of step 8
2009 (3009
2010 (3010,
4001 (5001):
4002 (5002): Terminal [X2] input signal
4003 (5003): Terminal [X3] input signal
4004 (5004): Terminal [X4] input signal
4005 (5005):
):
):
):
):
):

Output of step 9
Output of step 10
Terminal [X1] input signal

Terminal [X5] input signal
4006 (5006): Terminal [X6] input signal
4007 (5007): Terminal [X7] input signal
4008 (5008): Terminal [X8] input signal
4009 (5009): Terminal [X9] input signal
4010 (5010): Terminal [FWD] input signal
4011 (5011): Terminal [REV] input signal
6000 (7000
6001 (7001
6002 (7002,
6003 (7003,

): Final run command
):
):
):
6004 (7004):
):
):
):

Final FWD run command
Final REV run command (FL_REV)
(DACC)
(DDEC)

(REGA)

During acceleration
During deceleration
6005 (7005,
6006 (7006): Within dancer reference position

6007 (7007): Alarm factor presence
*  Setting the value in parentheses ( ) shown above assigns a
negative logic output to a terminal. (True if OFF.)

Under anti-regenerative control

(L-ALM)
(ALM)
(DBAL)
(5001)
(5002)
(S003)
(S004)
(S005)
(S006)
(5007)
(S008)
(S009)
(so10)
(X1)
(X2)
(X3)
(X4)
(X5)
(X6)
(X7)
(X8)
(X9)
(FWD)
(REV)

(FL_RUN)
(FL_FWD)

(DR_REF)
(ALM_ACT)

=<

Y
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<< << << << << << << << << << << << << << << <<
<X << << << << << << << << << << << << << << <<
<K< << << << << << <K< << <K< << << << << <<
<K< << << << << << <K< << << << << << << << <<
<< < << < << << <<<<<<<<< << << << << << <<

No function assigned

Through output + General-purpose timer
ANDing + General-purpose timer

ORing + General-purpose timer

XORing + 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

No timer

On-delay timer
Off-delay timer
Pulse
Retriggerable timer
Pulse train output

0.00 to 600.00

Customizable logic (Input 1)
Step 2 (Input 2)
(Logic circuit)
(Type of timer)
(Time setting)

See U01.

See U02.

See U03.

See U04.

<

See UO0S.

Customizable logic (Input 1)
Step 3 (Input 2)
(Logic circuit)
(Type of timer)
(Time setting)

See UO1.

See U02.

See U03.

See U04.

See U05.

Customizable logic (Input 1)
Step 4 (Input 2)
(Logic circuit)
(Type of timer)
)

(Time setting

See UO1.

See U02.

See U03.

See U04.

<

See U05.

Customizable logic (Input 1)

Step 5 (Input 2

)
(Logic circuit)
(Type of timer)

)

(Time setting

See U01.

See U02.

See U03.

See U04.

<
<

See UO0S.

Z|\Z|1Z|Z|(Zz|1Z|Zz|1Z|Zz|Zz|Z|Zz|Zz|Z2|1Z2|Z2|Z2|1Z2|Z2|Z2|Z

<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|=<|<|=<]|=<
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5.2 Function Code Tables

Dri trol
Cod N Data setti Ch:nge Data Default rive confro Refer to
ode ame ala setling range W gn copying | setting Vi PG | w/o | w/ [Torque| page:
running Vif | PG | PG |control
U26 | Customizable Logic: (Input 1) See UO1. N Y 0 See UO1. 5-249
U27 |Step6 (Input 2) | See U02. N Y 0 See U02.
u28 (Logic circuit) | See U03. N Y 0 YI|Y Y Y Y
u29 (Type of timer) [ See U04. N Y 0 Y|Y Y |Y Y
u3o (Time setting) [ See U05. N Y 0.00 Y|Y]|Y]|Y Y
U31 | Customizable Logic: (Input 1) See UO1. N Y 0 See UO1
U32 |Step7 (Input 2) | See U02. N Y 0 See U02
uss3 (Logic circuit) | See U03. N Y 0 Y|Y Y |Y Y
uUs4 (Type of timer) | See U04. N Y 0 YI|Y Y Y Y
u3s (Time setting) [ See UO5. N Y 0.00 Y|Y Y |Y Y
U36 | Customizable Logic: (Input 1) See UO1. N Y 0 See UO1
U37 |Step8 (Input 2) [See U02. N Y 0 See U02
u3s (Logic circuit) | See U03. N Y 0 Y|Y Y |Y Y
U39 (Type of timer) [ See U04. N Y 0 Y|Y Y |Y Y
u40 (Time setting) [ See U05. N Y 0.00 Y|Y|Y[Y[|Y
U41 | Customizable Logic: (Input 1) See UO1. N Y 0 See UO1 o
U42 |Step9 (Input 2) | See U02. N Y 0 See U02 '8
u43 (Logic circuit) | See U03. N Y 0 YI|Y Y Y Y O
u44 (Type of timer) [ See U04. N Y 0 Y|Y Y Y g
u4s (Time setting) [ See U05. N Y 0.00 Y|Y Y |Y Y ..8
U46 | Customizable Logic: (Input 1) See UO1. N Y 0 See UO1 %
U47 |Step 10 (Input 2) | See U02. N Y 0 See U02 L
u4s (Logic circuit) | See U03. N Y 0 Y|Y Y |Y Y o
u49 (Type of timer) | See U04. N Y 0 Y|Y Y Y Y E
Us0 (Time setting) | See U05. N \% 000 [Y|Y|Y]|Y]|Y °a
U71 |Customizable Logic 0: Disable N Y 0 YI|Y Y Y Y
Output signal 1 (Output selection)| 1 Output of step 1 (S001)
2:  Output of step 2 (S002)
U72 |Output signal 2 (Output selection)| 3. Output of step 3 (S003) N Y 0 Y Y Y Y Y
4:  Output of step 4 (S004)
U73 |Output signal 3 (Output selection)| 5. Output of step 5 (5005) N Y 0 Y|Y Y Y Y
. . 6:  Output of step 6 (S006)
U74 |Output signal 4 (Output selection) 7. Output of step 7 (S007) N Y 0 Y|Y Y |Y Y
. " 8: Output of step 8 (S008)
7 tput | tput selecti N Y Y Y Y Y Y
U75 |Output signal 5 (Output selection) 9 Output of step 9 (5009) 0
10: Output of step 10 (so10)
U81 |Customizable Logic 0 (1000): Select multi-frequency (0 to 1 step) (SS1) N Y 100 Y Y N
Output signal 1 (Function selection) 1 (1001): Select multi-frequency (0 to 3 steps) (SS2) Y Y N
U82 |Outputsignal 2  (Function selection)| ggﬁoﬁog)ﬁ: 7S§Iiegt7rrjlyifirgquie[1§yi(9}q ? 7stieE)s’)7 S f§§4{) N Y 100 Y Y |Y N
U83 |Output signal 3  (Function selection)| 3 (1003): Select multi-frequency (0 to 15 steps) (SS8) N Y 100 Y|Y Y Y N
U84 |Outputsignal 4  (Function selection){4 (1004): Select ACC/DEC time (2 steps) (RT1) N Y 100 Y|Y Y Y N
U85 |Outputsignal 5  (Function selection)[5 (1005): Select ACC/DEC time (4 steps) (RT2) N Y 100 Y|Y Y Y N
6 (1006): Self-hold (HLD) Y|Y|Y[Y[|]Y
7 (1007): Coast to a stop (BX) Y|Y Y Y Y
8 (1008): Reset alarm (RST) Y|Y|[Y]|Y Y
9 (1009): Enable external alarm trip (THR) Y|Y Y Y Y
(9 = Active OFF, 1009 = Active ON)
Y| N
Y N
Y Y
Y N
Y[ Y
______ NN, Function
______ N| N Code Tables
Y| N F codes
Y| N E codes
YN | Cocodes
Y| N P codes
Y|y H codes
A codes
24 (1024): Enable communications link via RS-485 or fieldbus (optional) vly b codes
(LE) r codes
25 (1025): Universal DI (U-DI) Y Y J codes
______ NLXY. d codes
30 (1030): Force to stop (STOP) Y Y
(30 = Active OFF, 1030 = Active ON) Y codes
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5.2 Function Code Tables

Dri trol
Code Name Data setting range Chizge Data Defauit e Refer to
ing rang rv‘:m'n copying | setting VI PG [w/o [ w/ |Torque| page:
unning VIf | PG | PG |control
32 (1032): Pre-excitation (EXITE) N N[Y]Y 5-249
33 (1033): Reset PID integral and differential components  (PID-RST) Y Y Y Y N
34 (1034): Hold PID integral component (PID-HLD) Y Y Y Y N
35 (1035): Select local (keypad) operation (LOC) Y Y Y Y Y
36 (1036): Select motor 3 (M3) Y Y Y Y Y
37 (1037): Select motor 4 (M4) Y Y Y Y Y
39: Protect motor from dew condensation (DWP) Y Y Y Y Y
40 Enable integrated sequence to switch to commercial power v v N N N
(50 Hz) (ISW50)
41: Enable integrated sequence to switch to commercial power v v N N N
(60 Hz) (ISW60)
ervo-lock command (LOCK) N N N Y N
ulse train sign (SIGN) Y Y Y Y Y
nable battery-driven operation (BATR)| Y Y Y Y Y
ancel constant peripheral speed control (Hz/LSC) Y Y Y Y N

71 (1071): Hold the constant peripheral speed control frequency in the
(LSC-HLD)

72 (1072): Count the run time of commercial power-driven motor 1

(CRUN-M1) Y Y [N N Y
73 (1073): Count the run time of commercial power-driven motor 2

(CRUN-M2) Y Y [N N Y
74 (1074): Count the run time of commercial power-driven motor 3

(CRUN-M3) YIY N N]Y

75 (1075): Count the run time of commercial power-driven motor 4

=<
=<
P4
z
=<

(CRUN-M4)
76 (1076): Select droop control (DROOP) Y Y Y N
77 (1077): Cancel PG alarm (PG-CCL) N Y N Y Y
81 (1081): Clear all customizable logic timers (CLTC) Y Y Y Y Y
98: Run/stop forward (FWD) Y Y Y Y Y
99: Run/stop reverse (REV) Y Y Y Y Y
100: No function assigned (NONE) Y Y Y Y Y
110 (1110): Servo-lock (Gain) (SLG2) N N N Y N
111 (1111): Force to stop (terminal block only) (STOP-T) Y Y Y Y Y
tive OFF, 1111 = Active ON)
* Setting the value in parentheses ( ) shown above assigns a negative
logic output to a terminal. (True if OFF.)
U91 |Customizable logic 1: Step1 N Y 1 Y Y Y Y Y
timer monitor 2: Step2
(Step selection) [3:  Step 3
4: Step4
5. Step5
6: Step6
7. Step7
8: Step8
9: Step9
10: Step 10
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5.2 Function Code Tables

Table 5.2-16
B y codes: LINK Functions

Code

Name

Data setting range

Change
when
running

Data
copying

Default

Drive control

setting

\i

PG
\i

w/o
PG

w/
PG

Torque
control

Refer to
page:

yo1

y02

y03
y04

y05
y06

yo7
y08

y09
y10

RS-485 Communication 1
(Station address)

(Communications error processing)

(Timer)
(Baud rate)

(Data length)
(Parity bit selection)

(Stop bit selection)

(No-response error detection time)
(Response interval)

)

(Protocol selection

1

to 255

N

Y

Y

Y

Y

Y

= e

2:

3:

Immediately trip with alarm 55

Trip with alarm £~ after running for the period specified by the
timer

Retry during the period specified by the timer. If the retry fails, trip
with alarm 5=/, If it succeeds, continue to run.

Continuity of running

Y

Y

Y

Y

Y

Y

0

.0t060.0s

2.0

0:

2400 bps
4800 bps
9600 bps
19200 bps
38400 bps

8 bits; 1. 7 bits

None (2 stop bits)
Even parity (1 stop bit)
QOdd parity (1 stop bit)
None (1 stop bit)

<

=<

<

2 bits; 1: 1 bit

No detection; 1to 60 s

00t0 1.00 s

1
2
3.
4
0
0
1:
2:
3.
0
0.
0
0
1
2

: Modbus RTU protocol
1 FRENIC Loader protocol (SX protocol)
: Fuiji general-purpose inverter protocol

<|=<|=<|=<

<|=<|=<|=<

<|=<|=<]|=<

<|=<|=<]|=

<|=<|=<|=<

<|=<|=<|=<

<|=<|=<|=<
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y11

y12

y13
y14

y15
y16

y17
y18
y19
y20

RS-485 Communication 2
(Station address)

(Communications error processing)

(Timer)
(Baud rate)

(Data length)
(Parity bit selection)

(Stop bit selection)
(No-response error detection time)
(Response interval)
(Protocol selection)

1

to 255

=4

3:

Immediately trip with alarm &~~

Trip with alarm £~ after running for the period specified by the
timer

Retry during the period specified by the timer. If the retry fails, trip
with alarm &~ If it succeeds, continue to run.
Continuity of running

0

.0t060.0s

2.0

=4

2400 bps
4800 bps
9600 bps
19200 bps
38400 bps

: 8 bits; 1: 7 bits

N2 RwN2

None (2 stop bits)
Even parity (1 stop bit)
Odd parity (1 stop bit)
None (1 stop bit)

<

0

: 2 bits; 1: 1 bit

0

: No detection; 1to 60 s

0

.00to 1.00 s

Modbus RTU protocol
FRENIC Loader protocol (SX protocol)
Fuji general-purpose inverter protocol

<|=<|=<|=<

<|=<|=<]|=<

<|=<|=<]|=

<|=<|=<]|=<

<|=<|=<|=<

<|<|=<|=<

<|<|=<|=<

5-272

y96

Reserved *9

to1

<

=<

yo7

Communication Data Storage
Selection

Save into nonvolatile storage (Rewritable times limited)

Write into temporary storage (Rewritable times unlimited)
Save all data from temporary storage to nonvolatile one (After
saving data, the y97 data automatically returns to "1.")
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y98

Bus Link Function (Mode selection)

w2

Run command
Follow H30 data
Follow H30 data
Via fieldbus option
Via fieldbus option

Frequency command
Follow H30 data

Via fieldbus option
Follow H30 data

Via fieldbus option

5-191
5-275

(JEE Function Code

Function
Code Tables

F codes

y99

Loader Link Function
(Mode selection)

Frequency command
Follow H30 and y98 data
1:  Via RS-485 link (FRENIC Loader)
2:  Follow H30 and y98 data
Loader)
3:  Via RS-485 link(FRENIC Loader)
Loader)

e

Run command

Follow H30 and y98 data
Follow H30 and y98 data
Via RS-485 link (FRENIC

Via RS-485 link (FRENIC

5-276

E codes
C codes
P codes
H codes
A codes

*9 These function codes are reserved for particular manufacturers. Do not access these function codes.
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b codes
r codes
J codes
d codes

U codes
y codes




5.2 Function Code Tables

Table 5.2-17 Factory Defaults Depending upon Inverter Capacity

Auto-restart

after Auto-restart after
Inverter Torque boost 1to 4 | momentary Inverter Torque boost 1to 4 | momentary power
capacity (kW) F09/A05/b05/r05 |power failure | capacity (kW) F09/A05/b05/r05 failure (Restart
(Restart time) H13
time) H13
0.4 7.1 55
0.75 75 15
1.5 6.8 90
2.2 0.5 110
3.7 5.5 132
5.5 4.9 160 2.0
7.5 4.4 200 0.0
11 3.5 220 25
15 2.8 280
18.5 315
> 22 1.0 355 4.0
30 400
37 0.0 500 5.0
45 1.5 630
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5.2 Function Code Tables

Table 5.2-18 Motor Parameters

(1]

lected with P99/A39/b39/r39

IS se

" or "Other motors" i

-series

When "Fuji standard motors, 8

(data
B Three-phase 200 V class series
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5.2 Function Code Tables

W Three-phase 400 V class series
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5.2 Function Code Tables

:3)

When "Fuji standard motors, 6-series" is selected with P99/A39/b39/r39 (data

(2]

W Three-phase 200 V class series
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5.2 Function Code Tables

B Three-phase 400 V class series
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5.2 Function Code Tables

When "Fuji motors exclusively designed for vector control" is selected

(3]

:2)

th P99/A39/b39/r39 (data
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W 200 V class series
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5.2 Function Code Tables

M 400 V class series
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5.2 Function Code Tables

When "HP rating motors" is selected with P99/A39/b39/r39 (data = 1)

(4]

W 200 V class series
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5.2 Function Code Tables

W 400 V class series
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5.3 Code Index by Purpose

5.3 Code Index by Purpose

5.3.1 Configuring the minimal requirements for the inverter to just run the motor

To run the motor simply with constant torque load under V/f control, the following function codes should be
configured as minimal requirements. These function codes are displayed in the quick setup.

Table 5.3-1
Function
code
Set the command source that specifies reference frequency. FO1 Frequency Command 1 5-62
Select the source that specifies a run command that runs or stops Fo2 Operation Method 5.71
the motor.
Specify the maximum frequency to limit the output frequency FO3 Maximum Output Frequency 1 5.72
(motor rotation).
Limit the reference frequency. F16 Frequency Limiter (Low) 5-93 g
Enter th t ti inted on it; late t th t Fo4 Base Frequency 1 8
prr;Fe);rl e motor ratings printed on its nameplate to run the motor FO5 Rated Voltage at Base Frequency 1| 5-72 c
v F06 Maximum Output Voltage 1 5
c
. . L FO7 Acceleration Time 1 =1
Specify the acceleration/deceleration time. Fo8 Deceleration Time 1 5-76 (i
Adjl..IS.t the output voltage with the torque boost to secure a F09 Torque Boost 1 5.79 g
sufficient starting torque. =
Electronic Thermal Overload S

Protect the motor. Protection for Motor 1 i 5-80
F10 (Select motor characteristics)

F11 (Operation level)

Restart Mode after Momentary

Select the restart mode to apply after momentary power failure. F14 Power Failure (Mode selection) 5-83
Reduce an audible noise generated by the motor. F26 Motor Sound (Carrier frequency) 5-99
Rem9ve restrictions on the menu display to use various checking E£52 Keypad (Menu display mode) 5-161
functions on the keypad.
Motor 1
P02 (Rated capacity) 5-175
Specify th PO3 (Rated current) 5-176
pecify the motor parameters. P04 (Auto-tuning) 5.177
P99 Motor 1 Selection 5-180

5.3.2 Setting up the frequency
1] Frequency setting from the keypad
Table 5.3-2

code

‘ Function

Frequency Command 1
Saving of Digital Reference
Frequency

FO1
E64

5-62

Set up the reference frequency from the keypad. 5-163

[2] Frequency setting by analog input

Table 5.3-3

Refer to
page:

Name
code

’ Function

Set up the reference frequency using analog input (voltage or
current) applied to terminal [12], [C1], or [V2] from external
equipment (analog frequency command source).

Frequency Command 1 5-62
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5.3 Code Index by Purpose

Function Refer to
To Name .
code page:
F18 Bias (Frequency command 1)
C50 Bias (Frequency command1) 5-62
(Bias base point)
Apply bias and gain (e.g., 1 to 5 V) to the analog frequency setting Analog Input Adjustment for:
to configure an arbitrary relationship between the analog input and C32 [12] (Gain)
frequency setting. C34 [12] (Gain base point)
C37 [C1] (Gain) 5-173
C39 [C1] (Gain base point)
C42 [V2] (Gain)
C44 [V2] (Gain base point)
Select the polarity for terminal [12] or [V2]: bipolar (e.g., -10 V and Analog Input Adjustment for:
+10 V) or unipolar (e.g., 10 V) C35 [12] (Polarity) 5-173
o ’ C45 [V2] (Polarity)
Use terminal [C1] in the range 0 to 20 mA *4 C40 Selection of Terminal [C1] Range | 5-173
Analog Input Adjustment for:
Cancel the offset of external equipment which analog input C31 [12] (Offset) 5.173
(voltage or current) comes from. C36 [C1] (Offset)
C41 [V2] (Offset)
Analog Input Adjustment for:
. ) ) . ) C33 [12] (Filter)
Suppress noise superimposed on analog input with the filter. c38 [C1] (Filter) 5-173
C43 [V2] (Filter)
Combine the normal/inverse operation for analog frequency Selection of Normal/Inverse 5.174
command and the normal/inverse switching terminal command, C53 Operation (Frequency command 1)
e.g., for air-conditioners that require switching between cooling and | EO1 to E09 | Terminal [X1] to [X9] Functions
. 5-122
heating. (IvsS)
Refi L Detecti
Detect. an exterr!al frequency command potentiometgr failure or a E65 (goi:;nu%is?zinir?gef(;égﬁency) 5-163
potentiometer wire break, output an alarm, and continue the Terminal [Y1] to [Y5A/C]
inverter operation. E20 to E24 5-141

Functions (REF OFF)

*4 Available for inverters with ROM version 3600 or later.

[3] Other frequency settings
Table 5.3-4
Function
code
Set up the reference frequency with the FO1 Frequency Command 1 5.62
terminal command UP (acceleration) or DOWN EO1 to E09 Terminal [X1] to [X9] Functions 5.122
UP/DOWN (deceleration). (UP, DOWN)
Reset the initial values of terminal commands H61 UP/DOWN control (Initial 5.62
UP and DOWN to 0 Hz at the start of running. frequency setting)
Define different frequency settings beforehand FO1 Frequency Command 1 5-62
Multi- frequenc and switch them with the combination of the EO1 to E09 Terminal [X1] to [X9] Functions 5.122
q Y | ON/OFF states of the frequency selection (SS1,2,4,8)
; C05 to C19 . 5-166
terminal commands. Multi-frequency 1 to 15
Set up the reference frequency with pulse train FO1 Frequency Command 1 5-62
input. Command (Pulse Rate Input)
ds59 (Pulse input format)
d61 (Filter time constant)
o d62 (Pulse count factor 1)
Pulse train input Rece sos " or's PG & d63 (Pulse count factor 2)
p:rcfg'r‘ﬁfr‘;‘:ij?péfa?o% ermotors P 1o E01to EO9 | Terminal [X1] to [X9] Functions | 5-122
' (Pulse train input PIN, available
only on terminal [X7])
(Pulse train sign SIGN, available
on terminals except [X7])
Switching Switch the frequency command source between Frequency Command 1
between remote | analog current (4 to 20 mA) supplied from a FO1 q y 5-62
. . Frequency Command 2
and proximal remote electric room and analog voltage (0 to C30 . .
o . . Terminal [X1] to [X9] Functions
command 10 V) specified from an operation device EO1 to E09 5-122
(Hz2/Hz1)
sources nearby.
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5.3 Code Index by Purpose

Function
code
Set up the reference frequency with the FO1 Frequency Command 1 5.62
terminal command UP (acceleration) or DOWN EO1 to E09 Terminal [X1] to [X9] Functions 5.122
UP/DOWN (deceleration). (UP, DOWN)
Reset the initial values of terminal commands H61 UP/DOWN control (Initial 5.62
UP and DOWN to 0 Hz at the start of running. frequency setting)
Define different frequency settings beforehand FO1 Frequency Command 1 5-62
Multi- frequenc and switch them with the combination of the E01 to E09 Terminal [X1] to [X9] Functions 5.122
QUENCY | ON/OFF states of the frequency selection (SS1,2, 4, 8)
: C05 to C19 . 5-166
terminal commands. Multi-frequency 1 to 15
Set up the reference frequency with pulse train FO1 Frequency Command 1 5-62
input. Command (Pulse Rate Input)
ds59 (Pulse input format)
d61 (Filter time constant)
o d62 (Pulse count factor 1)
Pulse train input Rece sos " or's PG & d63 (Pulse count factor 2)
p:rcfg'r‘r’fr‘;‘:is?pgfarﬂo% ermotors F to EO1to E09 | Terminal [X1] to [X9] Functions | 5-122
' (Pulse train input PIN, available
only on terminal [X7])
(Pulse train sign SIGN, available
on terminals except [X7])
Auxiliary - . E61 Terminal [12] Extended Function
frequency ﬁ:duzunﬂlla{]ysifr:eq::;gy si,r?ttlljr:g {o the reference E62 Terminal [C1] Extended Function | 5-162
setting q Y. 9 g input. E63 Terminal [V2] Extended Function
Apply the ratio setting using analog input to E61 Terminal [12] Extended Function
Ratio setting multiply the reference frequency by the ratio for E62 Terminal [C1] Extended Function | 5-162
override control. E63 Terminal [V2] Extended Function
Diaital input Specify frequency commands with binary code
Igital Inpu 8, 12, 15, or 16 bit BCD (4-bit Bi
interface card ( . or its) or (4-bit Binary FO1 Frequency Command 1 5-62

(optional) *1

Coded Decimal) code.
(For details, refer to the Instruction Manual.)

*1 Available for inverters with ROM version 0500 or later.

5.3.3

Table 5.3-5

Entering a run command

Function

code

Operation Method

FO2 Terminal [FWD] Function 571
K Run or stop the motor with the keys on the E98 . . 5-122
eypad K Terminal [REV] Function
eypad. E99 Termi
E20 to E24 ermlnal [Y1] to [Y5A/C] 5-141
Functions (KP)
Run or stop the motor with terminal commands F02 Operation Method 5-71
FWD and REV assigned to terminals [FWD] E98 Terminal [FWD] Function 5-122
and [REV] (2-wire operation). E99 Terminal [REV] Function
External signals Run or stop the motor with terminal commands F02 'cl')ea‘?r:iitlacl)rEF'\C\?ltholgunction 5-71
FWD, REV, and HOLD assigned to terminals E98 Terminal [REV] Function 5-122
[FWD], [REV], and [X1] to [X9] (3-wire E99 Terminal [X1] to [X9] Functions
operation). EO1 to E09

(HLD)

5-39

(OiElICIEl Function Code



5.3 Code Index by Purpose

5.3.4 Starting/stopping the motor
Table 5.3-6
To Function Name Refer Fo
code page:
Starting F23 Starting Frequency 1  Starting
Start th t thly. -
frequency art the motor smoothly F24 Frequency 1 (Holding time) 5-96
Starting Mode
H09 (Auto search) 5-184
Auto search Search f_or the idling motor speed to restart the H49 (Auto search delay time 1)
motor without stopping and shock. H46 (Auto search delay time 2)
Terminal [X1] to [X9] Functions .
EO1 to E09 (STM) 5-122
Pre-excitation 5.205
Compensate for insufficient torque (due to He4 (Initial level)
Pre-excitation magnetic flux lag) at startup to accelerate the H85 (Time)
motor promptly. Terminal [X1] to [X9] Functions
EO1 to E09 (EXITE) 5-122
Stop the motor smoothly.
Stopping the - - E?,Z Stgp E:gquency Detection mode) | 5-96
tor . S p Frequency (Detection mode)
mo Prevent torque from bemg insufficient in a low F39 Stop Frequency (Holding time)
speed zone when stopping the motor.
DC Braking 1
Prevent the motor from running by inertia during Eg? ((B)rakmtg stallrtln? frequency) 5.04
decelerate-to-stop operation with DC braking. ( peration leve )
DC braking F22 (Braking time)
H95 (Braking response mode)
Apply DC braking with a terminal command Terminal [X1] to [X9] Functions .
sent from external equipment. E01 to E09 (DCBRK) 5122
Deceleration Time for Forced
. H56 Stop 5-76
Force to stop Use the forced stop function for safety. E01 to E09 | Terminal [X1] to [X9] Functions 5122
(STOP)
Coast to astop | Use the coast-to-stop function for safety. EO1 to E09 '(I';;r(?lnal [X1] to [X9] Functions 5-122
5.3.5 Specifying the acceleration/deceleration (time, mode, and pattern)
Table 5.3-7
Function Refer to
To Name .
code page:
Acceleration/ Accelerate or decelerate the motor within the FO7 Acceleration Time 1 5.76
deceleration time | specified time. Fo8 Deceleration Time 1
Terminal [X1] to [X9] Functions 5-122
EO1 to E09
E10 (RT1, RT2) 5-76
E11 Acceleration Time 2
Switch between Switch the acceleration or deceleration time E12 Deceleration Time 2
ACC/DEC times ' E13 Acceleration Time 3
E14 Deceleration Time 3
E15 Acceleration Time 4
Deceleration Time 4
Allow the motor to coast to a stop when the run
command is turned OFF in order to minimize
Coast-to-stop | the variation of deceleration torque. H11 Deceleration Mode 5-186
Allow the motor to coast to a stop in order to
prevent conflict with the mechanical brake.
HO7 Acceleration/Deceleration Pattern
1st S-curve acceleration range
Apply S-curve to the acceleration/deceleration H57 (Leading edge)
S-curve pattern to gradually accelerate/decelerate the 2nd S-curve acceleration range
acceleration/dec | motor to reduce an impact that H58 (Trailing edge) 5-76
eleration acceleration/deceleration would make on the 1st S-curve deceleration range
machinery. H59 (Leading edge)
2nd S-curve deceleration range
H60 (Trailing edge)
Curvilinear Select the curvilinear acceleration/deceleration Curvilinear
acceleration/dec | pattern to accelerate or decelerate the motor HO7 . . 5-76
- e . acceleration/deceleration
eleration with its maximum performance.
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Function Refer to
To Name
code page:
Torque Limit Value 1-1 5-107
F40 Torque Limit Value 1-2
F41 Torque Limit Value 2-1
E16 Torque Limit Value 2-2
Acceleration/ Enable the torque limiter during E17 Torque Limit (Operating
. . acceleration/deceleration to run the motor with H73 conditions) 5-200
deceleration with | . . . e
. its maximum performance or arbitrary Torque Limit (Frequency
the torque limiter . . :
performance. H76 increment limit for braking)
Terminal [X1] to [X9] Functions 5-122
EO1to EQ9 | (TL2/TL1)
E20 to E24 | Terminals [Y1] to [Y5A/C] 5-141
Functions (IOL, IOL2)

5.3.6 Adjusting the running performance

Table 5.3-8

code

’ Function ‘

Load Selection/Auto Torque
F37 Boost/Auto Energy Saving 5-104
Operation 1

Select V/f control pattern suited for the
machinery (load).

Non-linear V/f Pattern 1
H50 (Frequency)

(OiElICIEl Function Code

H51 (Voltage)
VI/f control
Configure V/f control pattern suited for the Non-linear V/f Pattern 2
machinery (load) by specifying frequency or H52 (Frequency) 5-72
voltage components at arbitrary points. H53 (Voltage)
Non-linear V/f Pattern 3
H65 (Frequency)
H66 (Voltage)
Ensure a sufficient starting torque. F09 Torque Boost 1 5-104
Torque boost vpitati . Load Selection/Auto Torque
Prevgnt the mqtgr from over excitation while F37 Boost/Auto Energy Saving 5-104
assuring a sufficient starting torque. Operation 1

Skip resonance caused by the motor speed and
Jump frequency | natural frequency of the machinery (load) in C01to C04 | Jump Frequency 1to 4 5-166
running the motor.

Current
Fluctuation Stabilize motor current H80
Damping

Output Current Fluctuation

Damping Gain for Motor 1 5-202

Motor Sound
F26 (Carrier frequency) 5-99
F27 (Tone)

ds2 Magnetic flux weakening control
(Vector control without speed
sensor)

Magnetic flux weakening lower 5-248
limit

(Vector control without speed
sensor)

Reduce an audible noise generated by the

Motor sound
motor.

Improve the torque control stability under vector

Te trol *
orque contro control without speed sensor 4 483

*4 Available for inverters with ROM version 3600 or later.
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5.3.7 Controlling the motor
[1] Motor drive control to be selected
Table 5.3-9
To ’ Function ‘ Name Refer Fo
code page:

Select the motor drive control (e.g., V/f or vector
Drive control control) suited for the characteristics of the F42 Drive Control Selection 1 5-114
machinery (load).

Improve the motor speed control accuracy by

Slip . compensating for the decrease (slip) in motor H68 Slip C}pmpensatlon 1 (Operating 5-114
compensation - conditions)
rotation.
Speed Control 1
do1 (Speed command filter)
. do2 (Speed detection filter)
gogrt;ctJilot:e speed control sequence in normal do3 P (Gain) 5.235
P : do4 I (Integral time)
do5 (Feed forward gain)
do6 (Output filter)
Apply a speed zero command. d24 Zero Speed Control 5-96
EO1 to EO09 | Terminal [X1] to [X9] Functions 5-122
(LOCK)
Terminal [X1] to [X9] Functions
E20 to E24 | (SLG2)
*q Terminal [Y1] to [Y5A/C] 5-141
Apply a servo-lock command. Functions (PSET)
(Available only under vector control with speed
Speed control sensor.) Jo7 Servo-lock
under vector Jos (Gain)
control J99 (Completion timer) 5233
d27 (Completion range)
d28 (Gain 2)

(Gain switch time)

Speed control (Jogging)

Control the speed control sequence for jogging g?g gpgig gzggﬁnr;dfiflltltteer;)
operations to obtain highe_r speed response d11 P ?Gain) 5-239
than that of normal operations. d12 | (Integral time)
d13 (Output filter)
Feedback Input (Pulse input
format)
Customize the speed feedback input. (Available d14 (Pulse input format)
i d15 ! 5-239
only under vector control with speed sensor.) (Encoder pulse resolution)
31673 (Pulse count factor 1)

(Pulse count factor 2)

*1 Available for inverters with ROM version 0500 or later.

5-42



5.3 Code Index by Purpose

Table 5.3-10
Function
code
A42 Motor/Parameter Switching 2 5-211
d25 ASR Switching Time Terminals
EO1 to E09 | [X1] to [X9] Functions (M2) 5-122
Speed Control 1
do1 (Speed command filter)
doz2 (Speed detection filter)
do3 P (Gain) 5-235
Switch the gain and other speed control do4 | (Integral time)
parameters between two control modes. dos (Feed forward gain)
do6 (Output filter)
Speed control
under vector Speed Control 2
control A43 (Speed command filter)
Ad4 (Speed detection filter)
A45 P (Gain) -
A46 I (Integral time)
A47 (Feed forward gain)
A48 (Output filter)
Decrease the speed loop gain only in the Speed Control 1
vicinity of the predetermined resonance points, do7 (Notch filter resonance
suppressing the mechanical resonance. “2 dog frequency) 5-238
(Notch filter attenuation level)
(Only under vector control with speed sensor)
Specify a limiter for the PI value output d70 Speed Control Limiter
Speed Control calculated in speed control sequence. 5 048
Limiter (Only under V/f control with speed sensor or
dynamic torque vector with speed sensor)
Control the motor-generating torque according H18 Torque Control (Mode selection) 5-187
to a torque command sent from external EO1 to EQ9 | Terminal [X1] to [X9] Functions 5-122
sources. E61 to E63
Torque control Terminal [12], [C1], [V2] Extended | 5-162
E98, E99 | Functions
Terminal [FWD], [REV] Functions | 5-165

*2 Available for inverters with ROM version 1000 or later.

[2] Motor parameters to be set up
Table 5.3-11
Function Refer to
code page:
. . . P99 Motor 1 Selection 5-180
e ol e olrs (O of et 4R, SOHD r FUMOS | pog | potr § Retedcapacty) | 475
’ HO3 Data Initialization 5-181
P99 Motor 1 Selection 5-180
FO4 Base Frequency 1 5-72
F05 Rated Voltage at Base Frequency 1
FO06 Maximum Output Voltage 1
Check the motor nameplate and specify the motor parameters. Fo3 Maximum Output Frequency 1
Motor 1 5-175
P01 (No. of poles)
P02 (Rated capacity)
P03 (Rated current) 5-176
. . Motor 1
Perform motor parameter tuning (offline). P04 5-177

(Auto-tuning)
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To Function Name Refer to
code page:
Motor 1
(No-load current)
(%R1)
(%X)
Eg? (%X correction factor 1, 2)
P08 (Slip compensation gain for
p53,p54 | driving)
P69 (Slip compensation response 5-178
P10 time) 5-179
Set up motor parameters according to tuning or the motor P11 E)Srgﬁirc]:o;npensatlon gain for 5-180
manufacturer's data sheet. (To use the data sheet, conversion is P12 (Ratedgslip frequency)
required.) E}g tg E;g (Iron loss factor 1 to 3)
P21 to P23 gl\)/lagnetlc saturation factor 1 to
(Magnetic saturation extension
factor "a" to "c")
Motor 1
(Torque current under vector 3
Egg control) (Induced voltage factor 5-180
under vector control)
Identify a motor constant that has responded to changes in motor Motor 1
temperature (Online tuning), and minimize speed fluctuation of the P05 (Online tuning) 5-178

motor. *3

*3 Available for inverters with ROM version 3000 or later.

5.3.8 Setting up I/O terminals

Table 5.3-12

Function

code

Assignment of
functions to

Assign functions (commands) to the digital input

> . EO1 to E09 | Terminal [X1] to [X9] Functions 5-122
general-purpose | terminals to control the inverter.
input terminals
Assignment of
functions to Output inverter or motor running status to the Terminal [Y1] to [Y5A/C]
: . E20 to E24 ] 5-141
general-purpose | transistor or contact output signals. Functions
output terminals
EO1 to E09 | Terminal [X1] to [X9] Functions 5-122
Input/Output Apply negative logic to general-purpose
signals input/output. E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions
5.3.9 Outputting monitored data
Table 5.3-13

Function

code

F29 Analog Output [FMA] (Mode 5-101
Output various monitored data for meters in an selection) . 2-34
Analo tout log DC volt t via terminal Sw4 <Voltage/current output switch for
g outpu analog voltage or current via termina terminal [FMAJ>
[FMA]. |
F30 (Gain to output voltage)
F31 (Function selection)
Pulse Output [FMP]
Pulse output Output various monitored data for meters in a F33 (Pulse rate) 5-103
pulse train via terminal [FMP]. F34 (Gain to output voltage)
F35 (Function selection)
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5.3.10 Keeping on running the motor
Table 5.3-14
code page:
Enable the auto-reset function that makes the Ho4 Auto-reset (Times) 5182
i i Reset interval)
Retry inverter automatically attempt to reset the Ho5 (
tripped state and restart even if an alarm E20 to E24 Terminal [Y1] to [Y5A/C] 5141
occurs. 0 Functions (TRY) -
Continue to run the motor even if a momentary Restart Mode after Momentary
power failure occurs. Power Failure (Mode selection)
F14 (Restart time) 5-83
When the power is restored, restart the inverter H13 (Frequency fall rate)
at the frequency at which a momentary power H14 (Continuous running level)
failure occurred. H15 (Allowable momentary power
H16 failure time)
Restart after H92 - -
Continuity of R P
momentary When the power is restored after a momentary H93 Con inuity of Running (P) 5-141
. : . - E20 to E24 ontinuity of Running (1)
power failure power failure, restart the inverter at the starting Terminal [Y1] to [Y5A/C] Functions
frequency, EO01 to EO9 (LU) 5-122
Terminal [X1] to [X9] Functions (IL)
Search for the idling motor speed to restart the Starting Mode
. f HO09 (Auto search)
motor without stopping and shock after a H46 Aut h delay time 2 5-184
momentary power failure. (Auto search delay time 2)
d67 (Auto search)
H69 Automatic Deceleration (Mode 5-198
Automatic H76 selection)
deceleration Torque Limiter (Frequency
(Anti-regenerativ P he i f io0ing d E20 to E24 | increment limit for braking) 5-141
e control) reyerjtt & inverter from tripping ue to, Terminal [Y1] to [Y5A/C]
activation of the overvoltage protection in the Functions (IOL, IOL2)
system not equipped with a DB resistor. ’
Improvement of H71 Deceleration Characteristics 5-200
the braking d90 *4 | Magnetic flux level during 5-248
capability deceleration under vector control
Decelerate the output frequency in order to .
Overloa_d decrease the load before the inverter trips due H70 Over!oad Prevention Control 5-199
prevention . . Terminal [Y1] to [Y5A/C]
to an overload (heat sink overheat or inverter E20 to E24 . 5-141
control Functions (OLP)
overload).
Detect an external frequency command Reference Loss Detection
- ) ; . E65 . ! 5-163
Command loss potentiometer failure or a potentiometer wire (Continuous running frequency)
detected break, output an alarm, and continue the Terminal [Y1] to [Y5A/C] s
inverter operation. E20toE24 Functions(REF OFF) 5141
Let the inverter continue the current operation H81 L!ght Alarm Select!on ! 5-203
) - L . : - Light Alarm Selection 2
Light alarm without tripping even if a particular minor alarm H82 Terminal [Y1] to [Y5A/C]
occurs. E20 to E24 5-141

Functions (L-ALM)

*4 Available for inverters with ROM version 3600 or later.
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5.3.11 Detecting and outputting status signals

Table 5.3-15
To Function Name Refer t.o
code page:
Frequency Detection
(Operation level)
E31 (Hysteresis width) 5-153
E E32 Frequency Detection 2
dr?qutgncy Detect the motor running speed level. E36 (Operation level)
etection E54 Frequency Detection 3
(Operation level)
5-141
E20 to E24 | Terminal [Y1] to [Y5A/C]
Functions (FDT, FDT2, FDT3)
Frequency Arrival (Detection
Frequency Judge whether the motor speed arrives at the E30 width) 5-152
arrival target value. E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions (FAR, FAR3)
Torque Detection 1
Check that the output torque reaches the E78 (Operation level) 5-164
Torque detection | predetermined level and is not excessively E79 (Timer)
large. E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions (B/D, TD1)
Torque Detection 2/Low Torque
. E80 Detection 5-164
Low torque Detect low torque (no-loa_ld state)_to signal a belt ES81 (Operation level)
break or other problems in the driven (Timer)
output machine E20 to E24 5-141
ry. .
Terminal [Y1] to [Y5A/C]
Functions (B/D, U-TL, TD2)
Overload Early Warning/Current 5-153
E34 Detection
E35 (Operation level)
Check that the current more than the (Timer)
Current detected | predetermined level flows and excessive ES55 Frequency Detection 3
current does not flow. E56 (Operation level)
E20 to E24 | (Timen) 5-141
Terminal [Y1] to [Y5A/C]
Functions (ID, ID3, OL)
Current Detection 2/Low Current | 5-154
. E37 Detection
Low current Detect low torque (no-Iogd state)_to signal a belt E38 (Operation level)
break or other problems in the driven Ti
detected machinery. E20 to E24 | (Timer) 5-141
Terminal [Y1] to [Y5A/C]
Functions (ID2, ITL, IDL)
Terminal [Y1] to [Y5A/C] :
Undervoltage Output low voltage status. E20 to E24 Functions (LU) 5-141
Low Voltage Terminal [Y1] to [Y5A/C]
Detection Detect low voltage status. E20 to E24 Functions (U-EDC)
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5.3.12 Running in various operation modes
Table 5.3-16
To Function Name Refer Fo
code page:
Jog (inch) the motor with the keys on the C20 Jogging Frequency . 5-168
keypad. H54 Acceleration Time (Jogging) -
Jodai H55 Deceleration Time (Jogging) 5-76
oggin ) L . .
Opgegratigon Jog (_|nch) the motor with signals sent to EO01 to E0g | Terminal [X1] to [X9] Functions 5.122
terminals [FWD] or [REV]. (JOG)
Enable JOG from communication. do9 ™4 Extended Function 1 5-248
Load Selection/Auto Torque
F37 Boost/Auto Energy Saving
Enable auto energy saving operation. Operation 1 5-104
H67 Auto Energy Saving Operation
Auto energy (Mode selection)
saving operation
Display Coefficient for Input
Manage ener E51 Watt-hour Data 5-160
9 9y- E01 to E09 | Terminal [X1] to [X9] Functions 5-122
(SW50, SW60)
J22 Commercial Power Switching 5-135
H13 Sequence 5.83
EO01to EQ9 | Restart Mode after Momentary 5-122
Operation by Switch to commercial-power operation for Power
commercial energy saving or backup power supply to be Failure (Restart time)
; ; E20 to E24
power supply used when an alarm occurs in the inverter. Terminal [X1] to [X9] 5-141
(ISW50, ISW60)
Terminal [Y1] to [Y5A/C]
(SW88, SW52-1, SW52-2)
A42 Motor/Parameter Switching 2 to 4 | 5-211
b42 (Mode selection)
r42
Switching Drive two or more motors with a single inverter ) )
between motors | by switching between those motors. EO1 to E09 | Terminal [X1] to [X9] Functions 5-122
(M2, M3, M4)
E20 to E24 | Terminal [Y1] to [Y5A/C]
Functions (SWM1, 2, 3, 4) 5-141

*4 Available for inverters with ROM version 3600 or later.
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Table 5.3-17
To Function ‘ Name Refer Fo
code page:
Brake Signal
168 (Brake-OFF current) 5-229
169 (Brake-OFF frequency/speed)
170 (Brake-OFF timer)
. Use brake signals available for vertical carrier J71 (Brake-ON frequency/speed)
Brake signal machines (Brake-ON timer)
- J72
(Brake-OFF torque)
495 (Speed selection)
Jo6
Terminal [Y1] to [Y5A/C] 5-141
E20 to E24 Functions (BRKS)
A42 Motor/Parameter Switching 2 to 4 | 5-211
b42 (Mode selection)
Switching Run the motor with control parameters suited r42 Terminal [X1] to [X9] Functions
between control | for variable conditions (e.g., inertia) of the EO1 to E09 | (M2, M3, M4) 5-122
parameters machinery equipped with gear change. Terminal [Y1] to [Y5A/C]
E20 to E24 | Functions (SWM1, 2, 3, 4)
d25 ASR Switching Time 5-141
Terminal [X1] to [X9] Functions 5-122
EO1to EQ9 | (Hz2/Hz1)
E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions (SY)
Feedback Input
d14 (Pulse input format) 5-239
d15 (Encoder pulse resolution)
d16 (Encoder pulse resolution)
d17 (Encoder pulse resolution)
d41 Application-defined control 5-245
Command (Pulse Rate Input)
SY Synchronous Perform synchronous operation using PG ds9 (Pulse input format) 5-62
k interface card (OPC-G1-PG/ d6o (Encoder pulse resolution)
Operation OPC-G1-PG22). *3 d61 (Filter time constant)
d62 (Pulse count factor 1)
d63 (Pulse count factor 2)
Synchronous operation
(Main ASR gain) 5-247
d71 (APR P gain)
d72 (APR output + side limitter)
d73 (APR output - side limitter)
d74 (Z phase agreement gain)
d75 (Synchronous offset angle)
d76 (Synchronization completion
d77 detection angle)
d78 (Deviation excess detection
width)
Terminal [X1] to [X9] Functions 5-122
E;:;aartyi/c-)?]nven Run the inverter in an undervoltage status with 521 :O Egi E:BATRY) ble Logic O 5949
o a battery power supply. 0 }Jstomlza e Logic Output -
Signals 1to 5
(Function selection)
Select frequency command 1/2
Pattern operation Perf(_)rm pa“er.” op_erati_o n with predete_r mined F0C1)/ZC13O Fhigg;ns(;?sgggr?;‘
*5 run time, rotation direction, ACC/DEC time, and C22t0 C28 | (Stage 1 to 7 run time)
reference frequency. 9 . N
C82to C88 | (Stage 1 to 7 rotation direction;

ACC/DEC time)

*4 Available for inverters with ROM version 3600 or later.
*5 Available for inverters with ROM version 3800 or later.
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5.3.13 Setting up controls suited for individual applications
[1] Droop control
Table 5.3-18

Function

code

Droop Control
Terminals [X1] to [X9] Functions
(DROOP)

H28
EO1 to E09

5-190

Eliminate load unbalance using droop control. 5.122

5-49

(OiElICIEl Function Code



5.3 Code Index by Purpose

[2] PID process control
Table 5.3-19
To Function Name Refer Fo
code page:
Exercise process control for pressure, flow, temperature, etc. Jo1 PID Control (Mode selection) 5-214
Normal/inverse | Switch between normal/reverse operation for Jo1 _IFfID C_)onltr)czl1(l\t/lod)<<agse;:lect|<t)_n) 5-214
operation the PID output in cooling and heating. EO1 to E09 (ﬁ;g}lna [X1] to [X9] Functions 5-122
Specify a PID command using the keypad. Jo2 PID Control (Remote command) 5-215
Jo2 PID Control (Remote command) 5-215
E61 Terminal [12] Extended Function 5-162
E62 Terminal [C1] Extended Function

E63 Terminal [V2] Extended Function

Bias (PID command 1)
C51 (Bias value) 5-174
C52 (Bias base point)

Analog Input Adjustment for:
C32 [12] (Gain)

C34 [12] (Gain base point)

C37 [C1] (Gain) 5-173
C39 [C1] (Gain base point)
C42 [V2] (Gain)
(

Specify a PID command with analog input. ! .
C44 [V2] (Gain base point)

Analog Input Adjustment for:

C31 [12] (Offset)
C36 [C1] (Offset) o173
ca1 [V2] (Offset)

PID command Analog Input Adjustment for:
C33 [12] (Filter) 5173

C38 [C1] (Filter)
c43 [V2] (Filter)

Analog Input Adjustment for:
C35 [12] (Polarity) 5-173
C45 [V2] (Polarity)

PID Control (Remote command)

. . Jo2 Terminal [X1] to [X9] Functions 5-215
Sg:qﬂ]z:dPlD command with UP or DOWN EO1 to EO9 | (UP, DOWN) 5122
' H61 UP/DOWN Control (Initial 5-62
frequency setting)
ﬁr?lfmfy a PID command via a communications J02 PID Control (Remote command) 5.215
102 _IT_’ID Qor}tr)czl1(l'\t’en;(cge':com?and) 5.215
Define different PID commands beforehand and | EO1 to E09 | '@ [X1] to [X9] Functions 5-122
) . . ; (SS4, SS8)
switch them with the multi-frequency selection Co08 . 5-166
. Multi-frequency 4
signals. Cc12 .
c16 Mult!-frequency 8
Multi-frequency 12
E61 Terminal [12] Extended Function
E62 Terminal [C1] Extended Function 5-162
E63 Terminal [V2] Extended Function
Analog Input Adjustment for:
PID feedback Set up analog input feedback for PID control. C32 [12] (Gain)
C34 [12] (Gain base point)
C37 [C1] (Gain) 5-173

C39 [C1] (Gain base point)
Cc42 [V2] (Gain)
C44 [V2] (Gain base point)
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Function Refer to
To Name .
code page:
Analog Input Adjustment for:
C31 [12] (Offset) 3
C36 [C1] (Offset) 5173
C41 [V2] (Offset)
PID feedback Set up analog input feedback for PID control.
Analog Input Adjustment for:
C33 [12] (Filter) .
c38 | [C1] (Filter) 5173
C43 [V2] (Filter)
PID Control
Jo3 P (Gain)
N - Jo4 I (Integral time) 5-219
PID optimization | Optimize the PID processor. J05 D (Differential time) 5.208
JO6 (Feedback filter)
J56 (Speed command filter for PID)
Anti reset windup Suppress overshoot in control with the PID J10 PID .Control . 5.205
processor. (Anti reset windup)
PID Control 5-225
. . . J11 (Select alarm output)
Output an alarm glgnal associated with PID J12 (Upper level alarm (AH))
control (e.g., deviation alarm and
absolute-value alarm) J13 (Lower level alarm (AL))
’ E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Alarm output Functions (PID-ALM)
PID Feedback Wire Break
. . H91 Detection 5-207
PID Feedback Wire Break Detection E20 to E24 | Terminal [Y] to [Y5A/C] Functions | 5-141
(C10FF)
PID Control 5-223
15 (Stop frequency for slow flowrate)
116 (Slow flowrate level stop latency)
17 (Starting frequency)
Slow flowrate Use the slow flowrate stop feature, enabling )
stop feature energy saving operation. E20 to E24 | Terminal [Y1] to [YSA/C] 5-141
Functions (PID-STP)
PID Control (Pressurization
Jo8 h
J09 starting frequency)
PID Control (Pressurizing time)
PID Control
. ) (Upper limit of PID process
Output limiter :T;rlltlglge PID output with the upper and lower J18 output) 5.097
’ J19 (Lower limit of PID process
output)
Hold/reset the PID processor or cancel PID Terminal [X1] to [X9] Functions
PID control control from external equipment. E01 to EO9 (PID-HLD, Hz/PID, PID-RST) 5122
"Under PID N W .
control” signal Outp_l;_t tgle Under PI!D clontrol signal from the E20 to E24 'llz'ermlnal [Y;]Ilt)og;_iAlC] 5-141
output specified output terminal. unctions (PID-CTL)
. Convert a control amount into a physical . -
Display of quantity of the process and display it on the E40 PID D!splay Coeff!c!ent A 5-155
process value keypad E41 PID Display Coefficient B
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[3] PID dancer control
Table 5.3-20
To Function ‘ Name Refer Fo
code page:
PID Control
Exercise speed control for dancer positioning, etc. Jo1 (Mode selection) 5-214
J62 (PID control block selection) 5-228
PID Control
Specify a PID command using the keypad. J02 (Remote command) 5-215
J57 (Dancer reference position) 5-228
Jo2 PID Control (Remote command) 5-215
E61 Terminal [12] Extended Function | 5-162
E62 Terminal [C1] Extended Function
E63 Terminal [V2] Extended Function
Bias (PID command 1)
C51 (Bias value) 5-174
C52 (Bias base point)
Analog Input Adjustment for:
C32 [12] (Gain)
C34 [12] (Gain base point)
C37 [C1] (Gain) 5-173
PID d
comman C39 [C1] (Gain base point)
Specify a PID command with analog input. C42 [V2] (Gain) )
C44 [V2] (Gain base point)
Analog Input Adjustment for:
C31 [12] (Offset)
C36 | [C1] (Offset) 5173
C41 [V2] (Offset)
Analog Input Adjustment for:
C33 [12] (Filter) 3
c38 | [C1](Filter) 5173
C43 [V2] (Filter)
Analog Input Adjustment for:
C35 [12] (Polarity) 5-173
C45 [V2] (Polarity)
PID Control (Remote command)
. . Jo2 Terminal [X1] to [X9] Functions 5-215
gsri(;:g:dPlD command with UP or DOWN EO1 to E09 | (UP, DOWN) 5122
’ H61 UP/DOWN Control (Initial 5-62
frequency setting)
PID command ﬁr?kecn‘y a PID command via a communications 102 PID Control (Remote command) 5.215
w2 | D o e o) | 215
Define different PID commands beforehand and | EO1 to E09 | ,conina [X1] to [X9] Functions 5-122
) . . ; (SS4, SS8)
switch them with the multi-frequency selection C08 . 5-166
. Multi-frequency 4
signals. Cc12 Multi-fi 8
c16 ulti-frequency
Multi-frequency 12
E61 Terminal [12] Extended Function
E62 Terminal [C1] Extended Function | 5-162
E63 Terminal [V2] Extended Function
Analog Input Adjustment for:
PID feedback Set up analog input feedback for PID control. C32 [12] (Gain)
C34 [12] (Gain base point)
C37 [C1] (Gain) 5-173
C39 [C1] (Gain base point)
C42 [V2] (Gain)
C44 [V2] (Gain base point)
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Function .
To ‘ code ‘ Name Refer to page:
Analog Input Adjustment for:
C31 [12] (Offset) .
C36 [C1] (Offset) 5173
C41 [V2] (Offset)
PID feedback Set up analog input feedback for PID control.
Analog Input Adjustment for:
C33 [12] (Filter) .
c38 | [C1] (Filter) 5173
C43 [V2] (Filter)
PID Control
Jo3 P (Gain)
- Jo4 | (Integral time) 5-219
Optimize the PID processor. Jo5 D (Differential time) 5-228
JO6 (Feedback filter)
J56 (Speed command filter for PID)
PID optimization
PID Control
Switch the PID processor constants if the (De_tgctlon W'dt.h of dancer
) L J58 position deviation)
dancer roll comes into the vicinity of the target 159 P (Gain) 2 5-228
osition. (Gain) .
P J60 I (Integral time) 2
J61 D (Differential time) 2
Anti reset windup Suppress overshoot in control with the PID J10 PID .Control . 5.205
processor. (Anti reset windup)
PID Control
T (Select alarm output) 5-225
Output an alarm signal associated with PID (Upper level alarm (AH))
control (e.g., deviation alarm and J12 (Lower level alarm (AL))
absolute-value alarm). J13 T | Y] to [YBA/C]
ermina to
Alarm output E20 to E24 Functions (PID-ALM) 5-141
PID Feedback Wire Break
. . H91 Detection 5-207
PID Feedback Wire Break Detection E20 to E24 | Terminal [Y1] to [Y5A/C] 5.141
Functions (C10FF)
PID Control
L . (Upper limit of PID process
Output limiter :Tlrrjlt the PID output with the upper and lower J18 output) 5.097
imiters. .
(Lower limit of PID process
J19
output)
Hold/reset the PID processor or cancel PID Terminal [X1] to [X9] Functions
PID control control from external equipment. E01to E09 (PID-HLD, Hz/PID, PID-RST) 5122
"Under PID " " i
control” signal Outp_l;_t t(?e Under PI!D clontrol signal from the E20 to E24 'llz'ermlnal [Y:?]I[t)oc[:Y]'iA/C] 5-141
output specified output terminal. unctions (PID-CTL)
. Convert a control amount into a physical . -
Display of quantity of the process and display it on the E40 PID D!splay Coeff!c!entA 5-155
process value keypad E41 PID Display Coefficient B
Constant Select constant peripheral speed control that
o speed | SuPPresses an increase in peripheral speed d41 Application-defined Control 5.245
Eontﬁol P (line speed) resulting from the increasing radius | E01 to E09 | Terminal [X1] to [X9] Functions 5-122
of the take-up roll in a winder system. 2

*2 Available for inverters with ROM version 1000 or later.
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5.3.14 Customizing the keypad
Table 5.3-21
To Function Name Refer Fo
code page:
FOO Data Protection 5.61
Protect function code data from accidentally getting changed. Terminal [X1] to [X9] Functions
EO1 to E09 5-122
(WE-KP)
Revert function code data to the initial values.
HO03 Data initialization 5-181
Initialize motor parameters.
Rempve restrictions on the menu display to use various checking E52 Keypad (Menu display mode) 5-161
functions on the keypad.
Suppress fluctuation of unstable, hard-to-read display on the E42 LED Display Filter 5-156
keypad.
. . . . . LED Monitor (ltem selection)
Specify the running status item to be monitored and displayed on E43 LED Monitor (Speed monitor 5-157
the LED monitor. E48 .
item)
Display the output frequency even when the inverter is stopped. E44 Is_tlilgpl\élg)mtor (Display when 5-158
LCD Monitor
. . - . E45 (Item selection) )
Set up the display items for the multi-function keypad. E46 (Language selection)
E47 (Contrast control)
E61 Terminal [12] Extended Function
E62 Terminal [C1] Extended Function | 5-162
Receive external analog sensor signals from sensors and convert E63 Terminal [V2] Extended Function
their values into physical quantities to display.
E40 PID Display Coefficient A 5.155
E41 PID Display Coefficient B
Display the load shaft speed and line speed. E50 Coefficient for speed indication 5-160
Display the input watt-hour data (kWh) multiplied by a display Display Coefficient for Input
- E51 5-160
coefficient. Watt-hour Data
Convert a PID command and its feedback into physical quantities E40 PID Display Coefficient A 5.155
to display. E41 PID Display Coefficient B

5.3.15

Table 5.3-22

Function

code

Controlling the inverter via communications line

Specify communications conditions.

RS-485 Communication 1
(Station address)
(Communications error
processing)

(Timer)

(Baud rate)

(Data length)

(Parity bit selection)

(Stop bit selection)
(No-response error detection
time)

(Response interval)
(Protocol selection)

< Switching the terminating
resistor of the RS-485
communications port 1 >

5-272

2-34
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. Function Refer to
To: Name .
code page:
RS-485 Communication 2 5-272
y11 (Station address)
y12 (Communications error
processing)
y13 (Timer)
y14 (Baud rate)
y15 (Data length)
Specify communications conditions. ﬂ? Egggybﬁli,:f:ﬁggg;)
y18 (No-response error detection
time)
y19 (Response interval)
y20 (Protocol selection)
SW2 < Switching the terminating 2-34
resistor of the RS-485
communications port 2 >
Communications Link Function
H30 (Mode selection)
Specify the sources of run and frequency commands y98 Bus Li_nk Function (Mode 5-191
’ ¥99 selection) 5-276
Loader Link Function (Mode
selection)
Change function code data frequently via the communications link. y97 gglrgéntilé:lcatmn Data Storage 5-275
Switch bgtwgen fr_equency or run commands via the E01 to E09 Terminal [X1] to [X9] Functions 5-122
communications link. (LE)
Terminal [X1] to [X9] Functions
EO1 to E09 (U-DI) 5-122
Use inverter input/output signals as general-purpose DI/DO.
E20 to E24 Terminal [Y1] to [Y5A/C] 5-141

Functions (U-DO)

5.3.16 Using the customizable logic

Table 5.3-23

Enable the sequence configured by the customizable logic

Function

code

Customizable Logic

function. 2 oo (Mode selection)
U01 to U50 | Customizable Logic: Steps 1 to
U71to U75 | 10 (Mode selection)
U81 to U85 | Customizable Logic Output 5-249
Signals 1 to 5 (Output selection)
U9 Customizable Logic Output
Signals 1 to 5 (Function
selection) Customizable Logic
Ti Monit t lecti
Form a logic circuit for digital input/output signals, modify them imer Monitor (Step selection)
?rbltrarlly, a*nzd configure a simple relay sequence inside the EO1 to E09 | Terminal [X1] to [X9] Functions 5-122
inverter.
Terminal [Y1] to [Y4] Functions
Terminal [Y5A/C] Function
E20-B27 | Terminal [30A/BIC] Function 5141
(Relay output)
. . 5-122
E98, E99 | Terminal [FWD], [REV] Functions 5.165

*2 Available for inverters with ROM version 1000 or later.
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5.3.17 Activating the protective functions
[1] Protection of machinery with limiters
Table 5.3-24
To: Function ‘ Name Refer Fo
code page:
Frequency Limitter
F15 (High) 5-93
F16 (Low)
Limit the frequency to protect the machinery. H63 Low Limiter (Mode selection)
FO3 Maximum Output Frequency 1 5-72
Low Limiter
H64 (Lower limiting frequency) 5-198
Limit the motor rotational direction to protect the machinery. HO08 Rotational direction limitation 5-184
Current Limiter 5-117
. . - F43 (Mode selection)
Ir_rgéth’?tr:zrmotor output torque with the current limiter to protect the Fa4 (Operation level)
Y E20 to E24 | Terminal [Y1] to [YSA/C] 5-141
Functions (IOL, IOL2)
F40 Torque Limiter 1-1 5-107
F41 Torque Limiter 1-2

E16 Torque Limiter 2-1
E17 Torque Limiter 2-1

E61 Terminal [12] Extended Function 5-162
E62 Terminal [C1] Extended Function
E63 Terminal [V2] Extended Function

Limit the motor output torque with the torque limiter to protect the H73 Torque Limiter (Operating 5-200
machinery. H74 conditions)

H75 (Control target)

H76 (Target quadrants)
(Frequency increment limit for

braking)
EO1 to E09 5-122
E20 to E24 | Terminal [X1] to [X9] Functions

(TL2/TL1) Terminal [Y1] to 5-141

[Y5A/C] Functions (IOL, IOL2)

E61 *4 | Terminal [12] Extended Function 5-162
E62 *4 | Terminal [C1] Extended Function
E63 *4 | Terminal [V2] Extended Function

Torque control
d32 (Speed limit 1) 5-243
d33 (Speed limit 2)

d35 *4 | Overspeed detection level

Limit the overspeed level with the speed limiter to protect the
machinery.

*4 Available for inverters with ROM version 3600 or later.

[2] Protection of motors

Table 5.3-25

Function
code

Electronic Thermal Overload
Protection for Motor 1
(Select motor characteristics)
(Overload detection level)
(Thermal time constant)

Electronic Protect the motor with the electronic thermal
thermal overload | overload protection function.

5-80
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i Function Refer to
To: Name .
code page:
Electronic Thermal Overload
F10 Protection for Motor 1 5-80
F12 (Select motor characteristics)
Output an overload early warning before the (Thermal time constant)
Overload early inverter trips with the electronic thermal
warning overload protection E34 Overload Early Warning/Current 5-153
P ' Detection (Timer)
E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions (OL)
Protect the motor from overheating with the Thermistor (for motor)
PTC or NTC thermistor embedded in the motor. (Mode selection)
H26 Operation level 5-189
Motor overheat H27 (Operati vel)
Use the Fuji VG motor (exclusively designed for < Switchin : _
; S ” g the terminal [V2] 2-34
vector control) having a built-in NTC thermistor. SW5 function >
Thermistor (for motor)
(Mode selection)
Detection with Detect the current voltage with the PTC H26 (Operation level) 5-189
thermistor thermistor embedded in the motor and issue an H27 < Switching the terminal [V2]
alarm. SW5 function > 2-34
E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions (THM)
Dew Condensation Prevention
J21 (Duty) 5-227
Dew Prevent the motor being stopped from dew DC Braking 1
condensation condensation in cold climates by feeding DC F21 (Braking level) 5-94
prevention power, even during the inverter is stopped. F22 (Braking time)
EO1 to E09 | Terminal [X1] to [X9] Functions 5-122
(DWP)
[3] Using other protective and safety functions
Table 5.3-26

Trip the inverter immediately if a momentary

Function

code

Restart Mode after Momentary

power failure occurs. F14 Power Failure (Mode selection) 5-83
X X X H15 (Continuous running level)
Trip after Shut down the inverter output |mmgd|ately to H92 Continuity of Running (P)
momentary power allow the motor to coa§t to a stop W|thout trip if Ho3 Continuity of Running (1)
failure (No a momentary power fallu!'e occurs. Trip the E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
restart) inverter when the power is restored. Functions (LU, IPF)
Decelerate the motor to a stop immediately if a E01 to E09 Terminal [X1] to [X9] Functions 5-122
momentary power failure occurs. Trip the (IL)
inverter after the frequency drops down to zero.
Shut down the inverter output immediately in . )
External alarm the event of an abnormal situation in peripheral | EO1 to E09 '(I';e_ll:lrr’;;al [X1] to [X9] Functions 5-122
equipment.
Enable or disable the following functions.
- Automatic lowering of carrier frequency
Protective/maint | - Input/output phase loss protection Hos Protection/Maintenance Function 5.208
enance functions | - Judgment on the life of DC link bus capacitor (Mode selection)
- DC fan lock detection
- Braking transistor failure detection
Electronic Thermal Overload
Use an external braking resistor and protect it Protection for Braking Resistor
Braking resistor | with the electronic thermal overload protection F50 (Discharging capability) 5-119
function. F51 (Allowable average loss)
F52 (Resistance)
Braking Detect a breakdown of the braking resistor to Terminal [Y1] to [Y5A/C]
transistor protect the inverter. E20 to E24 Functions (DBAL) 5141
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Function

code

RS-485 Communication 1
(Communications error

y02 processing)
y03 (Timer)
y08 (No-response error detection
inati time)
gr?g;munlcatlons Detect a communications error. 5-272
RS-485 Communication 2
(Communications error
y12 processing)
y13 (Timer)
y18 (No-response error detection
time)
PID feedback Stop the system if a PID feedback wire breaks PID Feedback Wire Break
. . H91 - 5-207
wire break (current input on [C1]). Detection
Speed Agreement/PG Error
. Detect that a deviation between the reference d21 (Detect!on V.V'dth)
Excessive speed : i (Detection timer) 5-241
L speed and detected one is out of the specified d22 .
deviation range d23 PG Error Processing
ge. E20 to E24 Terminal [Y1] to [Y5A/C] 5-141
Functions (PG-ERR)
Speed Agreement/PG Error
d21 (Detection width) 5-241
Detect a PG error such as a PG wire break. d22 (Detection timer)
PG wire break E20 to E24 Termlnal [Y1] to [Y5A/C] 5-141
Functions (PG-ERR)
. Terminal [X1] to [X9] Functions
Ignore a PG wire break alarm. EO1 to E09 (PG-CCL) 5-122
Deceleration Time for Forced 5.76
H56 Stop 5.122
. EO1 to E09 | Terminal [X1] to [X9] Functions
Force to stop Use the forced stop function for safety. (STOP)
Terminal [X1] to [X9] Functions
(STOP-T)
Coast to a stop Use the coast-to-stop function for safety. EO1 to EO09 '(I';;)nlnal [X1] to [X9] Functions 5-122
STO.P key Always enable the STOP key for safety. H96 STO'.D key priority/Start check 5-202
priority function
Check in specified situation changes whether
Start check any run command has been turned ON for STOP key priority/Start check
. - . H96 . 5-202
function safety. This is to prevent the motor from running function
suddenly.
Heat sink Issue a heat sink overheat early warning before Terminal [Y1] to [Y5A/C]
overheat early ) Y 9 E20 to E24 . 5-141
. an overheat trip actually happens. Functions (OH)
warning
Cancel of current Cancel the current limit processing i mv_okmg it Instantaneous Overcurrent
o . drops the motor toque temporarily, causing a H12 - ; 5-117
limit processing Limiting (Mode selection)
problem.
. . . EO01 to E09 | Terminal [X1] to [X9] Functions 5-122
Clear alarm history and relevant information HO7 - 5.208
stored in the inverter. Clear Alarm Data Terminal [Y1] to
Alarm E20 to E24 | [Y5A/C] Functions 5-141
Cause the inverter to generate a mock alarm. H45 Mock alarm 5-197
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5.3.18 Maintenance
[1] Maintenance of inverters
Table 5.3-27
Function
code
. Set up the load conditions that match the actual Capacitance of DC Link Bus
Service life of ’ ” - .
DC link bus operating conditions at the user site for H42 Capacitor 5.193
) measuring the service life of the DC link bus H47 Initial Capacitance of DC Link
capacitor . )
capacitor. Bus Capacitor
Disable the judgment on the service life of the
Judgment on DC link bus capacitor, if accurate measurement Protection/Maintenance Function
- : . . H98 - 5-208
service life of the capacitance is not available due to the (Mode selection)
use of auxiliary input for control power.
Cooling fan Prolong the service life of the inverter cooling HO6 Cooling Fan ON/OFF Control 5-183
ON/OIE]F control fans and reduce fan noise during the inverter E20 to E24 Terminal [Y1] to [Y5A/C] 5-141
stop. Functions (FAN, LIFE)

(OiElICIEl Function Code
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[2] Maintenance of machinery
Table 5.3-28
Function
code
Check the cumulative motor run time. H94 Cumulative Motor Run Time 1 5-201
Cumulative
motor run time Count the cumulative motor run time even when E01 to E09 Terminal [X1] to [X9] Functions 5.122
the motor is driven by commercial power. (CRUN-M1, M2, M3, M4)
Check the startup count for judging the service
Startup count for | life of the.drlve belt used in the machmery if the Ha4 Startup Counter for Motor 1 5.196
motor belt deteriorates due to the starting torque
applied every time of startups.
Signal the need of the maintenance, based on H78 Mam?enance Interval (M1) 5-201
) . Terminal [Y1] to [Y5A/C]
the cumulative motor run time. E20 to E24 . 5-141
Functions (MNT)
Maintenance
timer Preset Startup Count for
Signal the need of the maintenance, based on H79 Maintenance (M1) 5-202
the inverter startup count. E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141
Functions (MNT)
Switching Separate the inverter from the system and drive Terminal [X1] to [X9] Functions
between remote | it with commands entered from the keypad, for E011to E09 | (LOC) 5122
’ E20 to E24 | Terminal [Y1] to [Y5A/C] 5-141

and local modes

maintenance.

Functions (RMT)
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5.4 Details of Function Codes
This section provides the details of the function codes. The descriptions are, in principle, arranged in the
order of function code groups and in numerical order. However, highly relevant function codes are

collectively described where one of them first appears.

5.41 F codes (Fundamental functions)

Foo Data Protection

FOO specifies whether to protect function code data (except FOO iteself) and digital reference data (such as
frequency command and PID command) from accidentally getting changed by pressing the @/@ keys on

the keypad.
Table 5.4-1
Data for FOO Changing function code data Changing digital reference
From the keypad Via communications link data with the @/® keys
0 Allowed Allowed Allowed
1 Not allowed” Allowed Allowed
2 Allowed Allowed Not allowed
3 Not allowed” Allowed Not allowed

* Only FOO data can be modified with the keypad, while all other function codes cannot.

To change F00 data, simultaneous keying of +@ or of +® keys is required.

For similar purposes, WE-KP, a signal enabling editing of function code data from the keypad is provided as
a terminal command for digital input terminals. (Refer to the descriptions of E01 through EQ09. data = 19)
The relationship between the terminal command WE-KP and FOO data are as shown below.

Table 5.4-2
Changing function code data
WE-KP
From the keypad Via communications link
OFF Not allowed
Allowed
ON Follow the FOO setting

@ ¢ If you mistakenly assign the terminal command WE-KP, you can no longer edit or modify
function code data. In such a case, temporarily short circuit this WE-KP-assigned terminal with
the terminal [CM], and reassign the WE-KP to a correct command.

*  WE-KP is only a signal that allows you to change function code data, so it does not protect the
frequency settings or PID speed command specified by @ and @ keys.
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FO1 Frequency Command 1
Related function codes: F18 (Bias, Frequency command 1)
C30 (Frequency Command 2)
C31 to C35 (Analog Input Adjustment for [12])
C36 to C39 (Analog Input Adjustment for [C1])
C40 (Range Selection for [C1])
C41 to C45 (Analog Input Adjustment for [V2])
C50 (Bias (Frequency command 1), Bias base point)
H61 (UP/DOWN Control, Initial frequency setting)
d59, d61 to d63 (Command (Pulse Rate Input))

Select a command source for frequency setting. FO1 or C30 sets the command source that specifies
reference frequency 1 or reference frequency 2, respectively.

Table 5.4-3
Data for Command sources
FO1, C30

0 Frequency setting on the keypad (See below for specific setting steps)

1 Enable the voltage input to terminal [12] (0 to £10 VDC, maximum output frequency
obtained at +10 VDC).

2 Enable the current input to terminal [C1] (+4 to +20 mA DC, maximum output frequency
obtained at +20 mA DC).
Enable the sum of voltage (0 to +10 VDC, maximum output frequency obtained at £10
VDC) and current inputs (+4 to +20 mA DC, maximum output frequency obtained at +20

3 mA DC) given to terminals [12] and [C1], respectively.
(If the sum exceeds the maximum output frequency, the maximum output frequency will
apply.)
Enable the voltage input to terminal [V2] (0 to £10 VDC, maximum frequency obtained at

5 +10 VDC). (SW5 on the control circuit board should be turned to the V2 position (factory
default).)
Enable UP and DOWN commands assigned to digital input terminals.

/ The UP and DOWN should be assigned to any of digital input terminals [X1] to [X9]
beforehand with any of EQ1 to EQ9 (data = 17 or 18). (EO1 to EQ9)

8 Frequency command source is switched to the keypad (balanceless-bumpless switching
available).

10 Enable pattern operation.

1 Enable a digital input interface card (optional). (For details, refer to the Instruction
Manual.)

12 Enable the "Pulse train input" PIN command assigned to digital input terminal [X7] (data
= 48), or the optional PG interface card.

Setting up a reference frequency
[1] Using the keypad (FO1 = O (factory default) or 8)
(1) Set FO1 data to "0" or "8." When the inverter is in Program mode or Alarm mode, reference frequency

cannot be specified by using the @/@ key. In order to enable frequency setting by the @/@ key,
switch to Running mode.

(2) By pressing the @/@ key, the reference frequency is indicated on the LED monitor and its lowest
digit blinks.

(3) To change the reference frequency, press the @/@ key again. To save the new setting into the
inverter's memory, press the key (when E64 = 1 (factory default)). When the power is turned ON
next time, the new setting will be used as an initial reference frequency.
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* In addition to the saving with the key described above, auto-saving is also available (when
E64 = 0).

* If you have set FO1 data to "0" or "8," but have selected a frequency command source other
than frequency command 1 (i.e., frequency command 2, frequency command via
communication, or multi-frequency command), then the @ and @ keys are disabled to
change the current frequency command even in Running mode. Pressing the @ / @ key
just displays the current reference frequency.

Tip

* When you start specifying the reference frequency or any other parameter with @ / @ key,
the least significant digit on the display blinks, and can be changed. You can move ahead to
more significant digits as you hold down the key.

* While the least significant digit is blinking by pressing the @ / @ key, holding down the
key for more than 1 second moves the cursor from the least significant digit to more
significant digits. This cursor movement allows you to easily move the cursor to the desired
digit and change the data in higher digits. This operation is called "cursor movement".

Tip

» Setting FO1 data to "8" enables the balanceless-bumpless switching. When the frequency
command source is switched to the keypad from any other source, the inverter inherits the
current frequency that has applied before switching, providing smooth switching and
shockless running.

(OiElICIEl Function Code

[2] Using analog input (FO1 =1 to 3, or 5)

When any analog input (voltage input to terminals [12] and [V2], or current input to terminal [C1]) is selected
by FO1, it is possible to arbitrarily specify the reference frequency by multiplying the gain and adding the bias.
The polarity can be selected and the filter time constant and offset can be adjusted.

Table 5.4-4 Adjustable elements of frequency command 1

Bias Gain i
Filter
Data for . . Input h
FO1 Input terminal Input range ] Base ) Base | Polarity range time Offset
Bias point Gain point constant
1 [12] 0to+10V,
10 t0 +10 V F18 C50 C32 C34 C35 - C33 C31
2 [C1] 4t020m,
010 20 mA F18 C50 Cc37 C39 - C40 C38 C36
3 [12] + [C1] +
Oto+10V, F18 C50 C32 C34 C35 - C33 C31
(Sum of the two | -10to +10V
values)
4to0 20 mA
010 20 mA F18 C50 C37 C39 - C40 C38 C36 Details of
Function Codes
5 V2] FO1
Oto+10V, F18 C50 C42 C44 C45 - C43 C41 E codes
-10to +10 V ——
C codes
P codes
H codes
A codes
H Offset (C31, C36, C41) b codes
C31, C36 or C41 configures an offset for an analog voltage/current input. The offset also applies to signals 5223:
sent from the external equipment. | dcodes
U codes
y codes
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M Filter time constant (C33, C38, C43)

C33, C38, and C43 provide the filter time constants for the voltage and current of the analog input. Choose
appropriate values for the time constants considering the response speed of the machinery system, as large
time constants slow down the response. If the input voltage fluctuates because of noise, specify large time
constants.

M Polarity (C35, C45)
C35 and C45 specify the input range for analog input voltage.

Table 5.4-5
Data for C35 and C45 Terminal input specifications
0 -10to +10 V
1 0 to +10 V (negative value of voltage is regarded as 0 V)

B Range selection for terminal [C1] (C40)
C40 specifies the input range for analog input current.

Table 5.4-6
Data for C40 Terminal input specifications
0 4 to 20 mA
1 0 to 20 mA

M Gain and bias

Reference frequency
% A
(]

Gain
(C32, C37 or C42)

Point B

Bias
(F18) Point A

» Analog input
0 Bias Gain  100%

base base

point point

(C50) (C34, C39 or C44)

Figure 5.4-1

@ If FO1 = 3 (the sum of [12] + [C1] is enabled), the bias and gain are independently applied to
each of the voltage and current inputs given to terminals [12] and [C1], and the sum of the two
values is applied as the reference frequency.

F18, C50, C32 and C34

v
: +
[12] —» Bias, | Reference frequency
Gain +
I Bias,
[c1 Gain

A

F18, C50, C37 and C39

Figure 5.4-2
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In the case of unipolar input (terminal [12] with C35 = 1, terminal [C1], terminal [V2] with C45 = 1)

As shown in the graph above, the relationship between the analog input and the reference frequency
specified by frequency command 1 is determined by points "A" and "B." Point "A" is defined by the
combination of the bias (F18) and its base point (C50); Point "B," by the combination of the gain (C32, C37
or C42) and its base point (C34, C39 or C44). Configure the bias (F18) and gain (C32, C37 or C42),
assuming the maximum frequency as 100%, and the bias base point (C50) and gain base point (C34, C39 or
C44), assuming the full scale (10 VDC or 20 mA DC) of analog input as 100%.

@ ¢ The analog input less than the bias base point (C50) is limited by the bias value (F18).

* Specifying that the data of the bias base point (C50) is equal to or greater than that of each gain
base point (C34, C39 or C44) will be interpreted as invalid, so the inverter will reset the reference
frequency to 0 Hz.

Example: Setting the bias, gain, and their base points when the reference frequency 0 to 60 Hz follows the
analog input of 1 to 5 VDC applied on terminal [12] with the maximum frequency 60 Hz (FO03)

[0)
Reference frequency -8
O
Hz % (Assuming the maximum frequency e
A A F03=60Hzas 100%.) .g
2
S
L
Gain (C32) 60 Hz  100%
° Point B pi
a
@©
=
(&)
Point A
Bias (F18) OHz - 0 : » Analog input (voltage)
1V 5V 10V

L1 | l
10% 50% 100%

» Analog input (%)
(Assuming the full scale (10 VDC)

Eai\ise S:Sig of analog input as 100%.)
point point

(C50)  (C34)
Figure 5.4-3

(Point A)

To set the reference frequency to 0 Hz for an analog input being at 1 V, set the bias to 0% (F18 = 0). Since 1
V is the bias base point and it is equal to 10% of 10 V (full scale of terminal [12]), set the bias base point to
10% (C50 = 10).

(Point B)

To specify the maximum frequency equal to the reference frequency for an analog input being at 5 V, set the

gain to 100% (C32 = 100). Since 5 V is the gain base point and it is equal to 50% of 10 V (full scale of Fun’%‘;ﬁ'%gzes

terminal [12]), set the gain base point to 50% (C34 = 50). Fo1

E codes

Note The setting procedure for specifying a gain or bias alone without changing any base points is the C codes
same as that of Fuji conventional inverters. P codes

H codes

A codes

b codes

r codes

J codes

d codes

U codes

y codes
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In the case of bipolar input (terminal [12] with C35 = 0, terminal [V2] with C45 = 0)
Setting C35 and C45 data to "0" enables terminals [12] and [V2] to be used for bipolar input (-10 V to +10 V),

respectively.

When both F18 (Bias) and C50 (Bias base point) are set to "0," the negative and positive voltage inputs
produce reference frequencies symmetric about the origin point as shown below.

Reference frequency

Gan [ '
(C32) ' Point !

‘ : Terminal [12] input
Gain 10V Terminal [V2] input
base
point
(C34)

-0V

Figure 5.4-4

@ * Configuring F18 (Bias) and C50 (Bias base point) to specify an arbitrary value (Points A1, A2,
and A3) gives the bias as shown below.

Reference frequency

Point A
Point
Az
: : Terminal [12] input
-10V 10v  Terminal [V2] input
Point As
Figure 5.4-5

e To input bipolar analog voltage (0 to +10 VDC) to terminals [12] and [V2], set C35 and C45
data to "0." Setting C35 and C45 data to "1" enables the voltage range from 0 to +10 VDC and
interprets the negative polarity input from 0 to -10 VDC as 0 V.

* A reference frequency can be specified not only with the frequency (Hz) but also with other
menu items, depending on the setting of function code E48 (= 3 to 5, or 7).

5-66



5.4 Details of Function Codes

[3] Using digital input signals UP/DOWN (FO1 =7)

When UP/DOWN control is selected for frequency setting with a run command ON, turning the terminal
command UP or DOWN ON causes the output frequency to increase or decrease, respectively, within the
range from 0 Hz to the maximum frequency as listed below.

To enable UP/DOWN control for frequency setting, it is necessary to set FO1 data to "7" and assign the UP
and DOWN commands to any of digital input terminals. (L] E01 to E09, data = 17, 18)

Table 5.4-7
Input signal Input signal
upP DOWN Enable
Data = 17 Data =18
OFF OFF Keep the current output frequency.
ON OFF Increase the o.ultput frequency with the acceleration time
currently specified.
Decrease the output frequency with the deceleration time
OFF ON ifi
currently specified.
ON ON Keep the current output frequency.

B Specifying the initial value for UP/DOWN control

Specify the initial value for reference frequency to start UP/DOWN control.

(OiElICIEl Function Code

Table 5.4-8

Data for H61 Initial value for reference frequency to start UP/DOWN control

Mode fixing the value at "0":
0 The inverter automatically clears the value to “0” when restarted (including
powered ON). Speed up by the UP command.

Mode holding the final output frequency in the previous UP/DOWN control:
1 The inverter internally holds the last output frequency set by UP/DOWN control
and applies the held frequency at the next restart (including powering ON).

@ At the time of restart, if the terminal command UP or DOWN is entered before the internal
frequency reaches the output frequency saved in the memory, the inverter saves the output
frequency into the memory and starts UP/DOWN control with the new frequency. Pressing one of
these keys overwrites the frequency held in the inverter.

Frequency
E Frequency saved internally

Details of
Function Codes

FO1
E codes
C codes
P codes

1 Output frequency
b H codes

A codes
ON b codes
r codes
J codes

Run command ON OFF |

d codes
up |_| ON U codes

y codes

Figure 5.4-6
<Initial frequency for UP/DOWN control when the frequency command source is switched>

When the frequency command source is switched to UP/DOWN control from other sources, the initial
frequency for UP/DOWN control is as listed below:
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Table 5.4-9
Frequency command o Initial frequency for UP/DOWN control
Switching command
source H61 =0 H61 = 1

Other than UP/DOWN Select frequency Reference frequency given by the frequency command source

(FO1, C30) command 2/1 used just before switching

PID control Cancel PID control Reference frequency given by PID control (PID processor output)

Multi- frequency Multi-frequency Reference frequency given Reference frequency at the time
selection by the frequency command of previous UP/DOWN control

source used just before
Communications link Select link operation. | switching

[4] Using pulse train input (FO1 = 12)

H Selecting the pulse train input format (d59)

A pulse train in the format selected by the function code d59 can give a frequency command to the inverter.
Three types of formats are available; the pulse train sign/pulse train input, the forward rotation pulse/reverse
rotation pulse, and the A and B phases with 90 degree phase difference. If no optional PG interface card is
mounted, the inverter ignores the setting of the function code d59 and accepts only the pulse train sign/pulse
train input.

The table below lists pulse train formats and their operations.

Table 5.4-10

Pulse train input format

selected by d59 Operation overview

0: Pulse train sign/ Frequency/speed command according to the pulse train rate is given to the inverter.
Pulse train input The pulse train sign specifies the polarity of the frequency/speed command.

o For the inverter without an optional PG interface card

Pulse train input: PIN assigned to the digital terminal [X7] (data = 48)

Pulse train sign: SIGN assigned to a digital terminal other than [X7] (data = 49)

If no SIGN is assigned, polarity of any pulse train input is positive.

1. Forward rotation Frequency/speed command according to the pulse train rate is given to the inverter.
pulse/ The forward rotation pulse gives a frequency/speed command with positive polarity,
Reverse rotation and a reverse rotation pulse, with negative polarity.
pulse

2: Aand B phases with Pulse trains generated by A and B phases with 90 degree phase difference give a
90 degree phase frequency/speed command based on their pulse rate and the phase difference to an
difference inverter.

For details of operations using the optional PG interface card, refer to the Instruction Manual.
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__ Positive S i Negative 5
polarity ' polarity
Pulse train sign OFF ON

Pulse train inputJ I_, u I_

Pulse train sign/Pulse train input

Positive S Negative >
polarity polarity
Reverse rotation pulse

Forward rotation pulse

Forward rotation pulse/Reverse rotation pulse 3
o
(@]
c
Run Run o
forward ———>i reverse ——> G
signal signal g
. L

A phase input :
S s Ny N -
Bphaseinput [ | | | | I | | £
-F ©
90 degree S

B phase advanced B phase delayed

A and B phases with 90 degree phase difference

Figure 5.4-7

H Pulse count factor 1 (d62), Pulse count factor 2 (d63)

For the pulse train input, function codes d62 (Command (Pulse rate input), (Pulse count factor 1)) and d63
(Command (Pulse rate input), (Pulse count factor 2)) define the relationship between the input pulse rate and
the frequency command (reference).

Frequency reference
f (Hz)
A

Pulse count factor 2 (d63) [~~~

Details of
Function Codes

FO01

E codes

C codes

. Pulse train input rate P codes

0 " Np (kp/s) H codes
Pulse count factor 1 (d62) A codes

| bcodes

r codes

J codes

d codes

U codes

y codes

Figure 5.4-8 Relationship between the Pulse Train Input Rate and Frequency Command
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As shown in the figure above, enter the pulse train input rate into function code d62 (Command (Pulse rate
input), (Pulse count factor 1)), and enter the frequency reference defined by d62 into d63 (Command (Pulse
rate input), (Pulse count factor 2)). The relationship between the pulse train input rate (kp/s) inputted to the
PIN terminal and the frequency reference f* (Hz) (or speed command) is given by the equation below.

Pulse count factor 2 (d63)
f* (Hz) = Np (kp/s) x

Pulse count factor 1 (d62)

f* (Hz) :  Frequency reference

Np (kp/s) . Input pulse rate
In the case of A and B phases with 90 degree phase difference, note that
the pulse train rate is not the one 4-multiplied.

The pulse train sign, forward/reverse rotation pulse, and A/B phase difference define the polarity of the pulse
train input. Combination of the polarity of the pulse train input and the FWD/REV command determines the
rotational direction of the motor. The table below shows the relationship between the polarity of the pulse
train input and the motor rotational direction.

Table 5.4-11 Relationship between the polarity of the pulse train input and the motor rotational direction.

Pulse train polarity Run command Motor rotational direction
+ FWD (Run forward command) Forward
+ REV (Run reverse command) Run reverse
- FWD (Run forward command) Run reverse
- REYV (Run reverse command) Forward

Note Mounting an optional PG interface card automatically switches the pulse train input source to the
card and disables the input from the terminal [X7].

B Filter time constant (d61)

d61 specifies a filter time constant for pulse train input. Choose appropriate values for the time constants
considering the response speed of the machinery system, as large time constants slow down the response.
When the reference frequency fluctuates due to a small number of pulses, specify a larger time constant.

Switching frequency command

Using the terminal command Hz2/Hz1 assigned to one of the digital input terminals switches between
frequency command 1 (FO1) and frequency command 2 (C30).

For details about Hz2/Hz1, refer to EO1 to EQ9 (data = 11).

Table 5.4-12
Terminal command Hz2/Hz1 Frequency command source
OFF Follow FO1 (Frequency command 1)
ON Follow C30 (Frequency command 2)
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F02 Operation Method

FO2 selects the source that specifies a run command. The table below lists the run/stop command sources
and the rotational directions of the motor.

Table 5.4-13
Run Command
Data for F02
Running/Stopping Rotational direction command

0: Keypad

(Rotational direction specified by / keys FWD, REV

the terminal block)
1: External signals (Digital input FWD, REV

terminal commands)

Note that this run command enables
2: Keypad (Forward rotation) / keys only the forward rotation. There is no
need to specify the rotational direction.

Note that this run command enables
3: Keypad (Reverse rotation) / keys only the reverse rotation. There is no
need to specify the rotational direction.

Terminal commands FWD ("Run forward") and REV ("Run reverse") must be assigned to terminals [FWD]
and [REV], respectively.
For details about FWD and REV, refer to E98 and E99 (data = 98 or 99).

(OiElICIEl Function Code

@ ¢ When the FWD or REV is ON, the F02 data cannot be changed.

¢ When changing terminal command assignments to terminals [FWD] and [REV] from commands
other than the FWD and REV to the FWD or REV with FO2 being set to "1," be sure to turn the
target terminal OFF beforehand; otherwise, the motor may unintentionally rotate.

H 3-wire operation with external input signals

The default setting of the FWD and REV are 2-wire. Assigning the terminal command HLD self-holds the
forward FWD or reverse REV run command, to enable 3-wire inverter operation. When HLD is ON, the FWD
or REV signal is self-held, which is cancelled when HLD becomes OFF. If HLD is not assigned, two-wire
operation with FWD and REV only is applied.

For details about HLD, refer to EO1 to EQ9 (data = 6).

Output

frequenc!
i Y / Forward i\ Details of
4 : Y - Function Codes
' i \ Reverse [/ F01 to F02

Ignored E codes

FWD ON / ; \.-lm C codes

P codes

5 | H codes
REV o o A codes

; ' b codes
HLD | ON | ON | r codes
J codes
Figure 5.4-9 d codes
U codes
y codes

In addition to the run command sources described above, higher priority command sources including remote
and local modes (see Section 3.3.6 of Chapter 3) and communications link are provided.
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F03 Maximum Output Frequency 1

FO3 specifies the maximum frequency to limit the output frequency. Specifying the maximum frequency
exceeding the rating of the equipment driven by the inverter may cause damage or a dangerous situation.
Make sure that the maximum frequency setting matches the equipment rating.

* Data setting range: 25.0 to 500.0 (Hz)

Table 5.4-14
Drive mode Drive control Maximum Remarks
setting range
V/f control 500 Hz
HD mode

Vector control with speed sensor 200 Hz Internally limited*
MD/LD V/f control 120 Hz Internally limited*
mode Vector control with speed sensor 120 Hz Internally limited*

* If a setting exceeding the maximum setting range (e.g., 500 Hz) is made, the reference speed and analog
output (FMA) will be based on the full scale/reference value (10 V/500 Hz); provided, however, that the
frequency is internally limited. Even if 10 V is inputted, the frequency 500 Hz will be internally limited to
200 Hz.

@ e For MD- and LD-mode inverters, set the maximum frequency at 120 Hz or below.
* Under vector control with speed sensor, set the maximum frequency at 200 Hz or below, and
under vector control without speed sensor, at 120 Hz or below.

AWARNING

The inverter can easily accept high-speed operation settings. When changing the speed setting, carefully
check the specifications of motors or equipment beforehand.

Injury may occur.

Note Modifying FO3 data to apply a higher output frequency requires also changing F15 data specifying
a frequency limiter (high).

F04, F05 Base Frequency 1, Rated Voltage at Base Frequency 1,
F06 Maximum Output Voltage 1

Related function codes:  H50, H51 (Non-linear V/f Pattern 1, Frequency and Voltage)
H52, H53 (Non-linear V/f Pattern 2, Frequency and Voltage)
H65, H66 (Non-linear V/f Pattern 3, Frequency and Voltage)

These function codes specify the base frequency and the voltage at the base frequency essentially required
for running the motor properly. If combined with the related function codes H50 through H53, H65 and H66,
these function codes may profile the non-linear V/f pattern suitable for the load by specifying increase or
decrease in voltage at any point on the V/f pattern.

At high frequencies, the motor impedance may increase, resulting in an insufficient output voltage and a
decrease in output torque. To prevent this problem, use FO6 (Maximum Output Voltage 1) to increase the
voltage. Note, however, that the inverter cannot output voltage exceeding its input power voltage.
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Table 5.4-15
. Function Code
V/f point Remarks
Frequency Voltage
The setting of the maximum output voltage is
Maximum output disabled when the auto torque boost, torque
P FO03 FO06 vector control, vector control without speed
frequency . .
sensor, or vector control with speed sensor is
selected.
Base frequency F04 FO5
Non-Iln%ar \i HB5 HB6
pattern Disabled when the auto torque boost, torque
Non-linear V/f vector control, vector control without speed
H52 H53 . .
pattern 2 sensor, or vector control with speed sensor is
Non-linear V/f H50 H51 selected.
pattern 1

<Setting examples>

W Normal (linear) V/f pattern

Output voltage (V)
A

Maximum output voltage 1 (FO6)

Rated voltage at base frequency 1 (F05)

(OiElICIEl Function Code

» Output frequency (Hz)

Base Maximum

frequency 1 frequency 1

(FO4) (FO3)
Figure 5.4-10

W V/f pattern with three non-linear points
Output voltage (V)
A

Maximum output voltage 1 (FO6)

Rated voltage at base frequency 1 (FO05)
Non-linear V/f pattern 3 (Voltage) (H66)

Non-linear V/f pattern 2 (Voltage) (H53)

Non-linear V/f pattern 1 (Voltage) (H51)

: » Output frequency (Hz) Details of
Non-linear  Non-linear Non-linear  Base Maximum Function Codes
V/f pattern 1 V/f pattern 2 V/f pattern 3 frequency 1 frequency 1 F03 to F06

Frequency) (Frequency) (Frequency) (F04 FO3
EHSO) )(H52) EHBS) ) (Fo9 (FO3) E codes

. C codes
Figure 5.4-11 B oodes
H codes
A codes
b codes
r codes
W Base Frequency (F04) J codes
d codes
Set F04 data to the rated frequency printed on the nameplate labeled on the motor. U codes

 Data setting range: 25.0 to 500.0 (Hz) y codes
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M Rated Voltage at Base Frequency (F05)

Set FO5 data to "0" or the rated voltage printed on the nameplate labeled on the motor.

. Data setting range: 0: The Automatic Voltage Regulator (AVR) is disabled

80 to 240 (V): Output an AVR-controlled voltage for 200 V class series
160 to 500 (V): Output an AVR-controlled voltage for 400 V class series

If FO5 = 0, the rated voltage at base frequency is at the same level as the inverter input voltage. The
output voltage will fluctuate in line with the input voltage fluctuation.

If FO5 = an arbitrary value other than 0, the inverter automatically keeps the output voltage constant in
line with the setting. When any control function such as auto torque boost, auto energy saving, slip
compensation, etc. is enabled, the FO5 data should be equal to the rated voltage of the motor (printed on
the nameplate of the motor).

@ In vector control, current feedback control is performed. In the current feedback control, the

current is controlled with the difference between the motor induced voltage and the inverter output
voltage. For a proper control, the inverter output voltage should be sufficiently higher than the
motor induced voltage. Generally, the voltage difference is about 20 V for 200 V class series,
about 40 V for 400 V class series.

The voltage the inverter can output is at the same level as the inverter input voltage. Configure
these voltages correctly in accordance with the motor specifications.

When a Fuji VG motor (exclusively designed for vector control) is used, configuring the inverter for
using a VG motor with P02 (Rated capacity) and P99 (Motor 1 selection) automatically configures
F04 (Base Frequency 1) and F05 (Rated Voltage at Base Frequency 1).

When enabling vector control without speed sensor for a general-purpose motor, set the F05
(Rated Voltage at Base Frequency 1) data at the rated voltage of the motor. The voltage
difference described above is specified by function code P56 (Induced voltage factor under vector
control). Generally, there is no need to modify the initial setting.

B Non-linear V/f Patterns 1, 2 and 3 for Frequency (H50, H52 and H65)

H50, H52, or H65 specifies the frequency component at an arbitrary point in the non-linear V/f pattern.

* Data setting range: 0.0 (cancel), 0.1 to 500.0 (Hz)

Setting "0.0" to H50, H52 or H65 disables the non-linear V/f pattern operation.

B Non-linear V/f Patterns 1, 2 and 3 for Voltage (H51, H53 and H66)

H51, H53, or H66 specifies the voltage component at an arbitrary point in the non-linear V/f pattern.

» Data setting range: 0 to 240 (V): Output an AVR-controlled voltage for 200 V class series

0 to 500 (V): Output an AVR-controlled voltage for 400 V class series

The factory default values for H50 and H51 differ depending on the inverter capacity. Refer to the
following table.

Table 5.4-16
Voltage 200 V class series 400 V class series
Capacity 22 kW or 30 kW or 30 kW or 37 kW or
below above below above
H50 0.0 5.0 (Hz) 0.0 5.0 (Hz)
H51 0 20 (V) 0 40 (V)
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H Maximum Output Voltage 1 (F06)
FO06 specifies the voltage for the maximum frequency 1 (F03).

» Data setting range: 80 to 240 (V): Output an AVR-controlled voltage for 200 V class series
160 to 500 (V): Output an AVR-controlled voltage for 400 V class series
@ If FO5 (Rated Voltage at Base Frequency) is set to "0," settings of H50 through H53, H65, H66 and
F06 do not take effect. (When the non-linear point is below the base frequency, the linear V/f
pattern applies; when it is above, the output voltage is kept constant.)

(OiElICIEl Function Code

Details of
Function Codes

F04 to FO6
E codes
C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes
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F07, FO8 Acceleration Time 1, Deceleration Time 1

Related function codes: E10, E12, E14 (Acceleration Time 2, 3 and 4)
E11, E13, E15 (Deceleration Time 2, 3 and 4)
HO7 (Acceleration/Deceleration Pattern)
H56 (Deceleration Time for Forced Stop)
H54, H55 (Acceleration Time/Deceleration Time, Jogging)
H57 to H60 (Acceleration/Deceleration rate for the 1st and
2nd S-curve)
d86 (Acceleration/Deceleration filter time constant)

FO7 specifies the acceleration time, the length of time the frequency increases from 0 Hz to the maximum
output frequency. FO8 specifies the deceleration time, the length of time the frequency decreases from the
maximum output frequency down to 0 Hz.

» Data setting range: 0.00 to 6000 (s)

V/f control
Acc. time 1 Dec. time 1
(FO7) Maximum (FO8)
frequency (FO3)
Starting Stop frequency
frequency 1 (F25)
(F23)
Actual Actual
acc. time dec. time
Figure 5.4-12

Vector control without speed sensor

Acc. time 1 Dec. time 1
(FO7) Maximum (FO8)
frequency
(FO3)
Starting
frequency‘] Stop frequency
(F23) (F25
Figure 5.4-13

Vector control with speed sensor

Acc. time 1 ; Dec. time 1
Maximum
(FO7) frequency (F08)
(FO3)
Starting <n
frequency 1 / S \ Stop frequency
(F23) \ (F25)
7
ML A Depends on the
run command
Figure 5.4-14
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M Acceleration/deceleration time

Table 5.4-17
Accelerati | Function Code Switching factor of acceleration/deceleration time (Refer to the
cece er_atlor_1/dece erat - - descriptions of EO1 to E09.)
ion time Acceleration | Deceleration
time time
Acceleration/decel RT2 RT1 The combinations of ON/OFF states of
tc.ce f’?ra '°1” eceler FO7 FO8 the two terminal commands RT1 and
ation time OFF OFF RT2 offer four choices of
acceleration/deceleration time 1 to 4.
Acceleration/deceler (Data = 4, 5)
ation time 2 E10 E11 OFF ON If no terminal command is assigned, only

the acceleration/deceleration time 1
(FO7/F08) is effective.

Acceleration/deceler

e E12 E13 ON OFF
ation time 3

Acceleration/deceler

RN E14 E15 ON ON
ation time 4

When the terminal command JOG is ON, jogging operation
At jogging operation H54 H55 becomes possible. (Data = 10)
(Refer to the descriptions of C20.)

When the terminal command STOP is OFF, the motor
decelerates to a stop in accordance with the deceleration time
for forced stop (H56). After the motor stops, the inverter enters
the alarm state with the alarm -5 displayed. (Data = 30)

At forced stop - H56

(OiElICIEl Function Code

W Acceleration/Deceleration pattern (H07)

HO7 specifies the acceleration and deceleration patterns (patterns to control output frequency).

Table 5.4-18
Data for Acceleration/ Function
HO7 deceleration Description
code
pattern
Disabled The inverter runs the motor with the constant acceleration and -
0 (Linear acceleration/ deceleration.
deceleration)
To reduce an impact that Weak: The acceleration/ -
acceleration/deceleration deceleration rate to be
1 S-curve would make on the machine, applied to all of the four
(Weak) the inverter gradually inflection zones is fixed at
accelerates or decelerates 5% of the maximum
the motor in both the starting frequency.
and ending zones of - -
acceleration or deceleration. Arbitrary: The acceleration/ H57, H58
s deceleration rate can be H59, H60
-curve . o
2 Arbit arbitrarily specified for
(Arbitrary) each of the four inflection .
zones De_talls of
: Function Codes
Acceleration/deceleration is linear below the base frequency - F07 to FO8
Curvilinear (constant torque) but it slows down above the base frequency to E codes
3 acceleration/ maintain a certain level of load factor (constant output). This C codes
deceleration acceleration/deceleration pattern allows the motor to accelerate or P codes
decelerate with the maximum performance of the motor. H codes
A codes
. ) b codes
S-curve acceleration/deceleration " rcodes
To reduce an impact that acceleration/deceleration would make on the machine, the inverter gradually J codes
accelerates or decelerates the motor in both the starting and ending zones of acceleration or deceleration. 822‘322
Two types of S-curve acceleration/deceleration rates are available; applying 5% (weak) of the maximum y codes

frequency to all of the four inflection zones, and specifying arbitrary rate for each of the four zones with
function codes H57 to H60. The reference acceleration/deceleration time determines the duration of
acceleration/deceleration in the linear period; hence, the actual acceleration/deceleration time is longer than
the reference acceleration/deceleration time.
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Output frequency

A Acceleration time Deceleration time

Reference
deceleration time

-—— |

Reference

. acceleration time
Maximum

frequency

> Time
Figure 5.4-15
Table 5.4-19
Acceleration Deceleration Starting zone Ending zone

S-curve (Weak) 5% 5% 5% 5%
S-curve H57 H58 H59 H60

(Arbitrary) Acceleration rate for Acceleration rate for Deceleration rate for Deceleration rate for

Setting range: the 1st S-curve the 2nd S-curve the 1st S-curve the 2nd S-curve

0to 100% (Leading edge) (Trailing edge) (Leading edge) (Trailing edge)

Acceleration/deceleration time

<S-curve acceleration/deceleration (weak): when the frequency change is 10% or more of the maximum
output frequency>

Acceleration or deceleration time (s)

(2 x 5/100 + 90/100+ 2 x 5/100) x (reference acceleration or
deceleration time)

1.1 x (reference acceleration or deceleration time)

<S-curve acceleration/deceleration (arbitrary) when the frequency change is 30% or more of the maximum
output frequency: 10% at the leading edge and 20% at the trailing edge>

Acceleration or deceleration time (s) = (2 x 10/100 + 70/100 + 2 x 20/100) x (reference acceleration or
deceleration time)

= 1.3 x (reference acceleration or deceleration time)
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Curvilinear acceleration/deceleration

Acceleration/deceleration is linear below the base frequency (constant torque) but it slows down above the
base frequency to maintain a certain level of load factor (constant output).

This acceleration/deceleration pattern allows the motor to accelerate or decelerate with its maximum
performance.

Torque/Output
A
Acc. torque
Acc. output (kW)
» Output frequency
Base frequency .
F04) The figures at left show the
Output frequency acceleration characteristics.
Maximum Similar characteristics apply to
e the deceleration.
Base
frequency
(FO4)
[ > Time
'Reference Acc. time

Figure 5.4-16

@ e If you choose S-curve acceleration/deceleration or curvilinear acceleration/ deceleration in
Acceleration/Deceleration Pattern (H07), the actual acceleration/deceleration times are longer
than the specified ones.

* Specifying an improperly short acceleration/deceleration time may activate the current limiter,
torque limiter, or anti-regenerative control (automatic deceleration), resulting in a longer
acceleration/deceleration time than the specified one.

H Filter time constant during acceleration/deceleration (d86) (under V/f control only)

d8 specifies the time constant for the first order delay filter corresponding to output frequency lump function
output during acceleration/deceleration. This should be specified when overshooting or undershooting
occurs at frequency arrival or stop, causing a mechanical problem. While a large specified value stabilizes
the output frequency change rate, it slows down the response.

This setting is only enabled under V/f control (F42 = 0 to 2). In cases other than V/f control (F42 = 0 to 2),
use a reference speed filter (d01,A43, b43, r43) in speed control.

» Data setting range: 0.000: Filter disabled, 0.001 to 5.000 (s)

(OiElICIEl Function Code

Details of
Function Codes

FO7 to FO9
E codes
C codes
P codes

F09 Torque Boost 1 (Refer to F37)

H codes
A codes

Refer to the description of F37 for Torque Boost 1 settings.
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5.4 Details of Function Codes

F10 to Electronic Thermal Overload Protection for Motor 1 (Select motor characteristics,
F12 Overload detection level, Thermal time constant)

F10, F11 and F12 respectively specify motor thermal characteristics, overload detection level, and thermal
time constant, for the motor's electronic thermal overload protection that is used to detect overload
conditions of the motor inside the inverter.

Upon detection of overload conditions of the motor, the inverter shuts down its output and issues a motor
7

overload alarm /i /to protect motor 1.
Note Thermal characteristics of the motor are also used for the overload early warning OL. Thermal
characteristics of the motor specified by F10 and F12 are also used for the overload early warning.
(Refer to the description of E34.)
To disable the electronic thermal overload protection, set F11 data to "0.00 (Disable)."

@ For Fuji motors exclusively designed for vector control, you need not specify the electronic thermal
overload protection with these function codes, because they are equipped with motor overheat
protective function by NTC thermistor. Set F11 data to "0.00" (Disable) and connect the NTC
thermistor of the motor to the inverter.

For motors with PTC thermistor, connecting the PTC thermistor to the terminal [V2] enables the
motor overheat protective function. For details, refer to the description of H26.

B Select motor characteristics (F10)

F10 selects the cooling mechanism of the motor-shaft-driven or separately powered cooling fan.

Table 5.4-20

Data for F10 Function

For a general-purpose motor with shaft-driven cooling fan

(The cooling effect will decrease in low frequency operation.)

For an inverter-driven motor or high-speed motor with separately powered
2 cooling fan

(The cooling effect will be kept constant regardless of the output frequency.)

The figure below shows operating characteristics of the electronic thermal overload protection when F10 = 1.
The characteristic factors a1 through a3 as well as theircorresponding output frequencies f2 and f3 differ
depending on the characteristics of the motor.

The tables below list the factors specified based on motor characteristics, as selected by motor capacity and
motor selection (P99).

Actual Output Current (Continuous)

0,
Overload Detection Level (F11) (%)
A

100

a3

a2
fo = Base frequency

ai Even if the specified
base frequency exceeds
60 Hz, fo = 60 Hz.

» Output frequency
0 f2 fa b fo (Hz)

Figure 5.4-17 Cooling Characteristics of Motor
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Table 5.4-21 Case where P99 = 0 or 4 (motor characteristics 0 or Others)

M ) Thermal time Reference current for Output frequency for motor Characteristic factor
oto(rk(\:/?/p))aCIty constant T setting the thermal time characteristic factor (%)
(Factory default) constant (Imax) 2 3 al a2 a3
0.4,0.75 kW 75% | 85% | 100%
7Hz
1.5t0 3.7 kW 85% | 85% | 100%
5.5t0 11 kW 5 min 5Hz 6 Hz 90% | 95% | 100%
15 kW Allowable continuous drive 7Hz 85% | 85% | 100%
18.5, 22 kW current x 150% 5Hz 92% | 100% | 100%
30 to 45 kW 54% | 85% | 95%
. Base frequency | Base frequency o o o
55 to 90 kW 10 min % 33% « 83% 51% | 95% | 95%
110 kW or above 53% | 85% | 90%

)
°
Table 5.4-22 Case where P99 = 1 or 3 (motor characteristics 1 or 3) 8
Mot " Thermal time Reference current for Output frequency for motor Characteristic factor _5
© o(rkci/z\a/;))am Y| constantT setting the thermal time characteristic factor (%) g
(Factory default) constant (Imax) 2 3 ol o2 o3 z
Base frequenc pid
0.2 to 22 kW 5 min d Y1 69% | 90% | 90% 3
x 33% =3
. . fe
30 to 45 kW Allowable ccint|r1usjgtj/s drive | Base f:g;];ency 54% | 85% | 95% S
current x o x 33%
Base fi
55 to 90 KW 10 min ase Tequency| 510, | 95% | 95%
x 83%
110 kW or above 53% | 85% | 90%

If F10 is set to "2," changes of the output frequency do not affect the cooling effect. Therefore, the overload
detection level (F11) remains constant.

B Overload detection level (F11)
F11 specifies the level at which the electronic thermal overload protection becomes activated.

* Data setting range: 1 to 135% of the rated current (allowable continuous drive current) of the inverter

In general, set the F11 data to the allowable continuous current of motor when driven at the base frequency
(i.e. 1.0 to 1.1 times of the rated current of the motor.)

To disable the electronic thermal overload protection, set the F11 data to "0.00 (Disable)."

M Thermal time constant (F12)

Details of
F12 specifies the thermal time constant of the motor. If the current of 150% of the overload detection level Function Codes
specified by F11 flows for the time specified by F12, the electronic thermal overload protection becomes F10 to F12
; . . . " E codes
activated to detect the motor overload. The thermal time constant for general-purpose motors including Fuiji C codes
motors is approx. 5 minutes for motors of 22 kW or below and 10 minutes for motors of 30 kW or above by P codes
factory default. | Hcodes
A codes
* Data setting range: 0.5 to 75.0 (minutes) b codes
] ) r codes
(Example) When the F12 data is set at 5 minutes J codes
As shown below, the electronic thermal overload protection is activated to detect an alarm condition (alarm 822322
code /7. /') when the output current of 150% of the overload detection level flows for 5 minutes, and 120% y codes

for approx. 12.5 minutes.

The actual time required for issuing a motor overload alarm tends to be shorter than the specified value,
taking into account the time period from when the output current exceeds the allowable continuous drive
current (100%) until it reaches 150% of the overload detection level.
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< Example of Thermal Overload Detection Characteristics >
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Figure 5.4-18
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F14 Restart Mode after Momentary Power Failure (Mode selection)

Related function codes: H13 (Restart time)

H14 (Frequency fall rate)

H15 (Continuous running level)

H16 (Allowable momentary power failure time)
H92 (Continuity of Running, P)

H93 (Continuity of Running, 1)

F14 specifies the action to be taken by the inverter such as trip and restart in the event of a momentary

power failure.

B Restart mode after momentary power failure (Mode selection) (F14)

¢ Under V/f control

Table 5.4-23

Data for F14

Description

Auto search disabled Auto search enabled

0: Trip immediately

As soon as the DC link bus voltage drops below the undervoltage detection level due to a

/11

momentary power failure, the inverter issues undervoltage alarm . // and shuts down its
output so that the motor enters a coast-to-stop state.

1: Trip after recovery
from power failure

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down its output so that the motor enters a
/11

coast-to-stop state, but it does not issue undervoltage alarm . /./.
The moment the power is restored, an undervoltage alarm /u is issued.

2: Trip after
decelerate-to-stop

As soon as the DC link bus voltage drops below the continuous running level due to a
momentary power failure, decelerate-to-shop control is invoked. Decelerate-to-stop control
regenerates kinetic energy from the load's moment of inertia, slowing down the motor and
continuing the deceleration operation. After decelerate-to-stop operation, an undervoltage

alarm /. // is issued.

3: Continue to run (for
heavy inertia or
general loads)

As soon as the DC link bus voltage drops below the continuous running level due to a
momentary power failure, continuous running control is invoked. Continuous running
control regenerates kinetic energy from the load’s moment of inertia, continues running,
and waits the recovery of power. When an undervoltage condition is detected due to a lack
of energy to be regenerated, the output frequency at that time is saved, the output of the
inverter is shut down, and the motor enters a coast-to-stop state.

If a run command has been input,
restoring power restarts the inverter at the
output frequency saved when
undervoltage was detected.

If a run command has been input, restoring
power performs auto search for idling motor
speed and restarts running the motor at the
frequency calculated based on the searched
speed.

This setting is ideal for fan applications with a large moment of inertia.

4: Restart at the
frequency at which the
power failure occurred
(for general loads)

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

If a run command has been input,
restoring power restarts the inverter at the
output frequency saved when
undervoltage was detected.

If a run command has been input, restoring
power performs auto search for idling motor
speed and restarts running the motor at the
frequency calculated based on the searched
speed.

This setting is ideal for applications with a moment of inertia large enough not to slow
down the motor quickly, such as fans, even after the motor enters a coast-to-stop state
upon occurrence of a momentary power failure.

5: Restart at the starting
frequency

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

If a run command has been input, restoring
power restarts the inverter at the starting
frequency specified by function code F23.

If a run command has been input, restoring
power performs auto search for idling
motor speed and restarts running the motor

at the frequency calculated based on the
searched speed.

This setting is ideal for heavy load applications such as pumps, having a small moment of
inertia, in which the motor speed quickly goes down to zero as soon as it enters a
coast-to-stop state upon occurrence of a momentary power failure.

Auto search is enabled by turning ON the digital terminal command STM ("Enable auto search for idling motor speed
at starting") or setting the H09 data to "1" or "2."
For details about the digital terminal command STM and auto search, refer to the description of H09 (Starting Mode,

Auto search).
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5.4 Details of Function Codes

* Under vector control without speed sensor

Table 5.4-24

Description
Data for F14

Auto search disabled Auto search enabled

0: Trip immediately As soon as the DC link bus voltage drops below the undervoltage detection level due to a

momentary power failure, the inverter issues undervoltage alarm /. // and shuts down its

output so that the motor enters a coast-to-stop state.

1: Trip after recovery
from power failure

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down its output so that the motor enters a
coast-to-stop state, but it does not issue undervoltage alarm [/ //.

The moment the power is restored, an undervoltage alarm /u is issued.

2: Trip after
decelerate-to-stop

As soon as the DC link bus voltage drops below the continuous running level due to a
momentary power failure, decelerate-to-shop control is invoked. Decelerate-to-stop control
regenerates kinetic energy from the load's moment of inertia, slowing down the motor and
continuing the deceleration operation. After decelerate-to-stop operation, an undervoltage

alarm [ // is issued.

3: Continuity of running As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a

4: Restart at the coast-to-stop state.

frequency at which the

power failure occurred Even if the F14 data is set to "3," the "Continue to run" function is disabled.

If a run command has been input,
restoring power restarts the inverter at the
output frequency saved when
undervoltage was detected.

If a run command has been input, restoring
power performs auto search for idling motor
speed and restarts running the motor at the
frequency calculated based on the searched
speed.

5: Restart at the starting
frequency

As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a
coast-to-stop state.

If a run command has been input, restoring
power restarts the inverter at the starting
frequency specified by function code F23.

If a run command has been input, restoring
power performs auto search for idling
motor speed and restarts running the motor
at the frequency calculated based on the
searched speed.

This setting is ideal for heavy load applications such as pumps, having a small moment of
inertia, in which the motor speed quickly goes down to zero as soon as it enters a
coast-to-stop state upon occurrence of a momentary power failure.

Auto search).

Auto search is enabled by turning ON the digital terminal command STM ("Enable auto search for idling motor speed
at starting") or setting the d67 data to "1" or "2."

For details about the digital terminal command STM and auto search, refer to the description of d67 (Starting Mode,
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* Under vector control with speed sensor

Table 5.4-25
Data for F14 Description
0: Trip immediately As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter issues undervoltage alarm /. // and shuts down its
output so that the motor enters a coast-to-stop state.
1: Trip after recovery As soon as the DC link bus voltage drops below the undervoltage detection level due to a
from power failure momentary power failure, the inverter shuts down its output so that the motor enters a
coast-to-stop state, but it does not issue undervoltage alarm [ //.
The moment the power is restored, an undervoltage alarm [ // is issued.
2: Trip after As soon as the DC link bus voltage drops below the continuous running level due to a
decelerate-to-stop momentary power failure, decelerate-to-shop control is invoked. Decelerate-to-stop control

regenerates kinetic energy from the load's moment of inertia, slowing down the motor and
continuing the deceleration operation. After decelerate-to-stop operation, an undervoltage
alarm lu is issued.

3: Continuity of running As soon as the DC link bus voltage drops below the undervoltage detection level due to a
momentary power failure, the inverter shuts down the output so that the motor enters a

4: Restart at the coast-to-stop state.

frequency at which the ) ) — . . o
power failure occurred Even if the F14 data is set to "3," the "Continue to run" function is disabled.
If a run command has been input, restoring power restarts the inverter at the motor speed

5. Restart at the starting | getected by the speed sensor.

frequency

(OiElICIEl Function Code

Details of
Function Codes

F14
E codes
C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes
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AWARNING

If you enable the "Restart mode after momentary power failure" (Function code F14 = 3, 4, or 5), the
inverter automatically restarts the motor running when the power is recovered. Design the machinery or
equipment so that human safety is ensured after restarting.

Otherwise an accident could occur.

B Restart mode after momentary power failure (Basic operation: Auto search disabled)

The inverter recognizes a momentary power failure upon detecting the condition that DC link bus voltage
goes below the undervoltage detection level, while the inverter is running. If the load of the motor is light and
the duration of the momentary power failure is extremely short, the voltage drop may not be great enough for
a momentary power failure to be recognized, and the motor may continue to run uninterrupted.

Upon recognizing a momentary power failure, the inverter enters the restart mode (after a recovery from
momentary power failure) and prepares for restart. When power is restored, the inverter goes through an
initial charging stage and enters the ready-to-run state. When a momentary power failure occurs, the power
supply voltage for external circuits such as relay sequence circuits may also drop so as to turn the run
command OFF. In consideration of such a situation, the inverter waits 2 seconds for a run command input
after the inverter enters a ready-to-run state. If a run command is received within 2 seconds, the inverter
begins the restart processing in accordance with the F14 data (Mode selection). If no run command has
been received within 2-second wait period, the inverter cancels the restart mode (after a recovery from
momentary power failure) and needs to be started again from the ordinary starting frequency. Therefore,
ensure that a run command is entered within 2 seconds after recovery of power or held with an off-delay
timer or a mechanical latch relay.

When run commands are entered via the keypad, the above operation is also necessary for the mode (F02 =
0) in which the rotational direction is determined by the terminal command,FWD or REV. In the modes where
the rotational direction is fixed (FO2 = 2 or 3), the run command is retained inside the inverter so that the
restart will begin as soon as the inverterenters the ready-to-run state.

Power failure Recovery

P .

DC link bus voltage

iy

----- Undervoltage level

Time reserved for restart

No power—— about0.3t00.6s

Gate command ON |+«——— Gate OFF

> Ready to run

State of the inverter — 05—

Waiting for run command

Run command ON ON

A

Restart

Figure 5.4-19
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@ * When the power is restored, the inverter will wait 2 seconds for input of a run command.
However, if the allowable momentary power failure time (H16) has elapsed after the power
failure was recognized, the inverter will no longer wait 2 seconds for input of a run command
and start operation in the normal starting sequence.

* If the terminal command BX ("Coast to a stop") is entered during the power failure, the inverter
gets out of the restart mode and enters the normal running mode.

* When a run command is entered with power supply applied, the inverter will start from the
normal starting frequency. In a configuration where a magnetic contactor is installed on the
output side of the inverter, the inverter may fail to recognize a momentary power failure
because the momentary power failure shuts down the operating power of the magnetic
contactor, causing the contactor circuit to open. When the contactor circuit is open, the inverter
is cut off from the motor and load so that the voltage drop in the DC link bus may not be great
enough to be recognized as a power failure. In such an event, the restart after a recovery from
momentary power failure does not work properly as designed. To solve this, connect the
auxiliary contact of the magnetic contactor to the inverter terminal which the IL ("Interlock") is
assigned to, so that a momentary power failure can sure be detected.

Table 5.4-26 EO1 to EQ9, data = 22

Terminal command IL Description

OFF No momentary power failure has occurred.

(OiElICIEl Function Code

A momentary power failure has occurred. (Restart

e after a momentary power failure enabled)

During a momentary power failure, the motor slows down. After power is restored, the inverter restarts at the
frequency just before the momentary power failure. Then, the current limiting function works and the output
frequency of the inverter automatically decreases. When the output frequency matches the motor speed, the
motor accelerates up to the original output frequency. See the figure below. In this case, the instantaneous
overcurrent limiting must be enabled (H12 = 1).

Power failure Recovery

F14=4 v v

A
DC link bus Undervoltage
voltage , ‘
N [ Searching for
motor speed
Output . / Details of
frequency ; ~. ; Function Codes
(Motor speed) 3 —._|/l<»] Acceleration F14
T E codes
Auto-restarting after ‘ : g 2232:
momentary power failure T ON - T Hoodes
IPF > —
] A codes
Time b codes
Figure 5.4-20 | rcodes
J codes
d codes
* Auto-restarting after momentary power failure IPF U codes
y codes

This output signal is ON during the period after the occurrence of momentary power failure until the
completion of restart (the output has reached the reference frequency). When the IPF is ON, the motor slows
down, so perform necessary operations. (Refer to the descriptions of EO1 through E09, data = 6.)
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B Restart mode after momentary power failure (Basic operation: Auto search enabled)
Auto search will become unsuccessful if it is done while the motor retains residual voltage.

It is, therefore, necessary to leave the motor for the time (auto search delay time) enough to discharge the
residual voltage.

The delay time is specified by H46 (Starting Mode (Auto search delay time 2)). The inverter will not start
unless the time specified by H46 has elapsed, even if the starting conditions are satisfied. The inverter starts
after the auto search delay time has elapsed. (For details, refer to H09 and d67.)

Power failure Recovery

Y v

DC link bus
voltage

: H46
Motor speed &
Output frequency = —N-’- _____
Output frequency —» ofor speeq -
Figure 5.4-21

@ * To use auto search, it is necessary that auto-tuning has been performed beforehand.

*  When the estimated speed exceeds the maximum frequency or the upper limit frequency, the
inverter disables auto search and starts running the motor with the maximum frequency or the
upper limit frequency, whichever is lower.

@ * During auto search, if an overcurrent or overvoltage trip occurs, the inverter restarts the
suspended auto search.
* Perform auto search at 60 Hz or below.

* Note that auto search may not fully provide the performance depending on load conditions,
motor parameters, wiring length, and other external factors.

*  When the inverter is equipped with any of output circuit filters OFL-O0O0-2 and -4 in the
secondary lines, it cannot perform auto search. Use the filter OFL-O00O0O-OA instead.
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M Restart mode after momentary power failure (Allowable momentary power failure time) (H16)

H16 specifies the maximum allowable duration (0.0 to 30.0 seconds) from an occurrence of a momentary
power failure (undervoltage) until the restart of the inverter. Specify the coast-to-stop time during which the
machine system and facility can be tolerated. If the power is restored within the specified duration, the
inverter restarts in the restart mode. If not, the inverter recognizes that the power has been shut down so that
the inverter does not apply the restart mode and starts normal running.

Power failure Recovery

f f

DC link bus voltage

—_———a-

Time reserved for restart
About0.3t0 0.6 s

;<—:—No power——>
1

©
State of the inverter Gate command ON Ready to run 3
i T )
' ' c
' : Q
Run command ! ' ON B
(Operation case 1) ON . : 5
i ! (I
: '
! Restart : w0
' ' 2
1 ' o
1 N @©
: ! &
Run command o Liia L
(Operation case 2) ON o H16 o ON
*
Start of normal running
Figure 5.4-22

If H16 (Allowable momentary power failure time) is set to "999," restart will take place until the DC link bus
voltage drops down to the allowable voltage for restart after a momentary power failure (50 V for 200 V class
series and 100 V for 400 V class series). If the voltage drops to below the allowable voltage for restart, the
inverter recognizes that the power has been shut down so that the inverter does not apply the restart mode
but restarts for normal running.

Table 5.4-27
Power supply Allowable voltage for restart
voltage after momentary power failure
200 V 50 V
400 V 100 V

Note The time required from when the DC link bus voltage drops from the threshold of undervoltage

Details of
until it reaches the allowable voltage for restart after a momentary power failure, greatly varies Function Codes

F14
E codes
C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes

depending on the inverter capacity, the presence of options, and other factors.
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5.4 Details of Function Codes

B Restart mode after momentary power failure (Restart time) (H13)

H13 specifies the time period from an occurrence of a momentary power failure until the restart of the
inverter. (When auto search is enabled, H46 (Auto search delay time 2) applies.)

If the inverter starts the motor while motor’s residual voltage is still in a high level, a high inrush current may
flow or an overvoltage alarm may occur due to an occurrence of temporary regeneration. For safety,
therefore, it is advisable to set H13 to a certain level so that the restart will take place only after the residual
voltage has dropped to a low level. Note that even when power is restored, restart will not take place until the
restart time (H13) has elapsed.

Power failure Recovery

\ !

————— Undervoltage level

DC link bus voltage

S W——
State of the inverter Runni
(Operation 1) unning Ready to run
Run command ON i ON
- H13 >
State of the inverter Start running
(Operation 2) Gate command ON Gate turned OFF (Gate turned ON)
}

Restart
Figure 5.4-23

Factory default By factory default, H13 is set to the value suitable for the standard motor (see Table 5.2-17
given on the last page of "5.2 Function Code Tables"). Basically, there is no need to modify
the default setting. However, if the long restart time causes the flow rate of the pump to
overly decrease or causes any other problem, you might as well reduce the setting to
about a half of the default value. In such a case, make sure that no alarm occurs.

The restart time specified by H13 also applies to the switching operation between line and
inverter. (Refer to EO1 through E09.)

Note

B Restart mode after momentary power failure (Frequency fall rate) (H14)

During restart after a momentary power failure, if the inverter output frequency and the idling motor speed
cannot be harmonized with each other, an overcurrent will flow, activating the overcurrent limiter. If it
happens, the inverter automatically reduces the output frequency to match the idling motor speed according
to the reduction rate (Frequency fall rate: Hz/s) specified by H14.

Table 5.4-28

Data for H14 Inverter’s action for the output frequency fall

0.00 Follow the specified deceleration time

0.01 to 100.00 (Hz/s) | Follow data specified by H14

Follow the setting of the PI processor in the current limiter. (The Pl constant is

999 prefixed inside the inverter.)

If the frequency fall rate is too high, regeneration may take place at the moment the motor speed
matches the inverter output frequency, causing an overvoltage trip. On the contrary, if the
frequency fall rate is too low, the time required for the output frequency to match the motor speed
(duration of current limiting action) may be prolonged, triggering the inverter overload prevention
control.

Note
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5.4 Details of Function Codes

W Restart after momentary power failure (Continuous running level) (H15) Continuity of running (P
and I) (H92, H93)

*  Trip after decelerate-to-stop

If a momentary power failure occurs when F14 is set to "2" (Trip after decelerate-to-stop), the inverter enters
the control sequence of the decelerate-to-stop when the DC link bus voltage drops below the continuous
running level.

The DC link bus voltage level at which the decelerate-to-stop control should be started is specified by H15.
Under decelerate-to-stop control, the inverter decelerates its output frequency keeping the DC link bus
voltage constant using the Pl processor.

P (proportional) and | (integral) components of the Pl processor are specified by H92 and H93, respectively.
For normal inverter operation, it is not necessary to modify data of H15, H92 or H93.

¢ Continue to run

If a momentary power failure occurs when F14 is set to "3" (Continue to run), the inverter enters the control
sequence of the continuous running when the DC link bus voltage drops below the continuous running level.

[
The continuous running level at which the continuous running control should be started is specified by H15. B
Under the continuous running control, the inverter continues to run keeping the DC link bus voltage constant (-C)
using the Pl processor. 2
P (proportional) and | (integral) components of the Pl processor are specified by H92 and H93, respectively. §
For normal inverter operation, it is not necessary to modify data of H15, H92 or H93. LL

w0
ks
Power failure Recovery &
DC link + . . . ©
bus | Release level of continuous
| ] . running control (H15 + &)
voltage \ A Continuous running level (H15)
------ E----------------E--*:------ Undervoltage level
Inverter's : : i
output s s oo R
frequency :\/
Figure 5.4-24
Table 5.4-29
Power supply a
voltage 22 kW or less 30 kW or above
200V 5V 10V
400 V 10V 20V

Details of
to do so when the load's inertia is small or the load is heavy, due to undervoltage caused by a Function Codes

@ Even if you select "Trip after decelerate-to-stop" or "Continue to run," the inverter may not be able

control delay. In such a case, when "Trip after decelerate-to-stop" is selected, the inverter allows F14

. " ; "o . E codes

the motor to coast to a stop; when "Continue to run" is selected, the inverter saves the output C codes
frequency being applied when the undervoltage alarm occurred and restarts from the momentary [ pcoges

power failure. H codes

When the input power voltage for the inverter is high, setting the continuous running level high A codes

. .. L . - . b codes

makes the control more stable even if the load's inertia is relatively small. Raising the continuous " codes
running level too high, however, might cause the continuous running control activated even during |~ jcodes

normal operation. d codes

When the input power voltage for the inverter is extremely low, continuous running control might U Cojes

y codes

be activated even during normal operation, at the beginning of acceleration or at an abrupt change
in load. To avoid this, lower the continuous running level. Lowering it too low, however, might
cause undervoltage that results from voltage drop due to a control delay.

Before you change the continuous running level, make sure that the continuous running control will
be performed properly, by considering the fluctuations of the load and the input voltage.
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5.4 Details of Function Codes

. Momentary power failure during deceleration IPF2 (E20 to E27 = 79)

With F14 set to "2" or "3", IPF2 turns ON if the DC link bus volutage falls below the Continuous running level
specified by H15, and the invereter enters the continuous running state. IPF2 goes OFF when power is
restored, and the DC link bus voltage exceeds the voltage specified by H15 plus +10 V. Even if F14 is set to
"4" or "5", IPF2 turns ON if the DC link bus voltage falls below the specified undervoltage level. It goes OFF
when the DC link bus voltage exceeds the specified undervoltage level plus +10 V. (Refer to F14 and F15.)

Power failure Recovery
DC link
bus
voltage 4
Inverter's ! B
output SR Lo
frequency :\/

Figure 5.4-25
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5.4 Details of Function Codes

F15 and
F16

Frequency Limiter (High and Low)
Related function codes: H63 (Low Limiter, Mode selection)

W Frequency Limiter (High and Low) (F15, F16)

F15 and F16 specify the upper and lower limits of the output frequency or reference frequency, respectively.
The object to which the limit is applied differs depending on the control system.

Table 5.4-30
Object to which the limit is applied
Frequency limiter
V/f control Vector control with/without speed sensor
Frequency Limiter (High) F15 Output frequency Reference speed (reference frequency)
Frequency Limiter (Low) F16 Reference frequency Reference speed (reference frequency)
@ When the limit is applied to the reference frequency or reference speed, delayed responses of
control may cause an overshoot or undershoot, and the frequency may temporarily go beyond
the limit level.

» Data setting range: 0.0 to 500.0 (Hz)

B Low Limiter (Mode selection) (H63)

H63 specifies the operation to be carried out when the reference frequency drops below the low level
specified by F16, as follows:

(OiElICIEl Function Code

Table 5.4-31
Data for H63 Enable
0 The output frequency will be held at the low level specified by F16.
1 The inverter decelerates to stop the motor.
See the figure below.
Output frequency Output frequency

Maximum frequency | ___________________, Maximum frequency | .__________________,

(FO3) 2 (FO3) 7

Frequency limiter Frequency limiter |~

(High) (F15) (High) (F15)

Frequency limiter

Frequency limiter

(Low) (F16) Reference (Low) (F16) . Reference
0 1009 frequency 0 100% frequency
Figure 5.4-26 (H63 = 0) Figure 5.4-27 (H63 = 1)

Details of
Function Codes

@ * When you change the frequency limiter (High) (F15) in order to raise the reference frequency, F48

be sure to change the maximum output frequency (FO3) accordingly. C codes
¢ Maintain the following relationship among the data for frequency control: E Coges
coaes
- F15>F16, F15>F23, F15 > F25 A codes
- FO03>F16 b codes
where, F23 and F25 specify the starting and stop frequencies, respectively. r codes

J cod
If you specify any wrong data for these function codes, the inverter may not run the motor at d zgdzz
the desired speed, or cannot start it normally. U codes
y codes

F18

Bias (Frequency command 1)

(Refer to FO1.)

Refer to the description of FO1 for detailed settings of Bias (Frequency command 1).
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5.4 Details of Function Codes

F20 to F22
H95

DC Braking 1 (Braking starting frequency, Braking level and Braking time)
DC Braking (Braking response mode)

These function codes specify the DC braking that prevents motor from running by inertia during
decelerate-to-stop operation.

If the motor enters a decelerate-to-stop operation by turning OFF the run command or by decreasing the
reference frequency below the stop frequency, the inverter activates the DC braking when the output
frequency goes down to the DC braking starting frequency. Specify the DC braking starting frequency (F20),
the braking level (F21), and the braking time (F22).

Setting the function code F22 (braking time) to "0.00" disables the DC braking.

M Braking starting frequency (F20)

F20 specifies the frequency at which the DC braking starts its operation during motor decelerate-to-stop
state.

» Data setting range: 0.0 to 60.0 (Hz)

M Braking level (F21)

F21 specifies the output current level to be applied when the DC braking is activated. The function code data
should be set, assuming the rated output current of the inverter as 100%, in increments of 1%.

* Data setting range: 0 to 100 (%) (For MD-/LD-mode inverter, 0 to 80 (%))

Note The inverter rated output current differs between the HD and MD/LD modes.

M Braking time (F22)
F22 specifies the braking period that activates DC braking.
* Data setting range: 0.00 (Disable) 0.01 to 30.00 (s)

B Braking response mode (H95)

H95 specifies the DC braking response mode. Under vector control with/without speed sensor, the response
is constant.

Table 5.4-32

Data for H95 Features Note

Slow response. Slows the rising edge of the | Insufficient braking torque may result at
0 current, thereby preventing reverse rotation | the start of DC braking.
at the start of DC braking.

Quick response. Quickens the rising edge Reverse rotation may result depending
1 of the current, thereby accelerating the on the moment of inertia of the
build-up of the braking torque. mechanical load and the coupling
mechanism.
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A
Output frequency Start of decelerating to stop

(Hz)
DC braking 1
(Braking starting frequency) —»
(F20) o >
Time
DC braking 1
(Braking time)
(F22) !
e
|
N L _2—.  DC braking 1
DC braking current | (Braking level)
™~ HO5 =0 (F21)
0 NS Time
DC braking
(Braking response mode)

(H95)
Figure 5.4-28

It is also possible to use an external digital input signal as the terminal command DCBRK ("Enable
DC braking"). As long as the DCBRK is ON, the inverter performs DC braking, regardless of the
braking time specified by F22. (For details about DCBRK, refer to EO1 through E09 (data = 13).)

Turning the DCBRK ON even when the inverter is in a stopped state activates the DC braking.
This feature allows the motor to be excited before starting, resulting in smoother acceleration
(quicker build-up of acceleration torque) (under V/f control).

When vector control with/without speed sensor is selected, use the pre-exciting feature for
establishing the magnetic flux. (For details, refer to H84.)

In general, DC braking is used to prevent the motor from running by inertia during the stop process.
Under vector control with speed sensor, however, zero speed control will be more effective for
applications where load is applied to the motor even in a stopped state.

In general, specify data of function code F20 at a value close to the rated slip frequency of motor. If
you set it at an extremely high value, control may become unstable and an overvoltage alarm may
result in some cases.

ACAUTION

The DC braking function of the inverter does not provide any holding mechanism.

Injury may occur.

5-95

(OiElICIEl Function Code

Details of
Function Codes

F20 to F22
E codes
C codes
P codes

A codes
b codes
r codes
J codes
d codes
U codes
y codes



5.4 Details of Function Codes

F23 to F25
Related function codes:

Starting Frequency 1, Starting Frequency 1 (Holding time) and Stop Frequency

F38 and F39 (Stop Frequency, Detection mode

and Holding time)
H92 and H93 (Continuity of Running, P and I)
d24 (Zero Speed Control)

Under V/f control

At the startup of an inverter, the initial output frequency is equal to the starting frequency. The inverter stops
its output when the output frequency reaches the stop frequency. Set the starting frequency to a level at
which the motor can generate enough torque for startup. Generally, set the motor's rated slip frequency as
the starting frequency.

Specifying the holding time for the starting frequency compensates for the delay time for the establishment of
a magnetic flux in the motor; specifying that for the stop frequency stabilizes the motor speed at the stop of
the inverter.

Output frequency
A
Starting Stop
frequency 1 frequency
(Holding time) (Holding time)
(F24) (F39)
Starting :<_>: le—>, Stop
frequency 1 | ] 1 1 frequency
(F23) ! \ ! I (F25)

1 [ §

» Time

Out of running

Out of running
(Gate OFF)

(Gate OFF)

Inverter

running state In running (Gate ON)

» Time

Figure 5.4-29

M Starting Frequency 1 (F23)
F23 specifies the starting frequency at the startup of an inverter.

* Data setting range: 0.0 to 60.0 (Hz)
Under V/f control, even if the stop frequency is set at 0.0 Hz, the inverter stops its output at 0.1 Hz.

B Starting Frequency 1 (Holding time) (F24)
F-24 specifies the holding time for continued operation at the starting frequency.
* Data setting range: 0.00 to 10.00 (s)

B Stop Frequency (F25)
F25 specifies the stop frequency at the stop of the inverter.

¢ Data setting range: 0.0 to 60.0 (Hz)
Under V/f control, even if the stop frequency is set at 0.0 Hz, the inverter stops its output at 0.1 Hz.

H Stop Frequency (Holding time) (F39)
F39 specifies the holding time for the stop frequency.
¢ Data setting range: 0.00 to 10.00 (s)

If the starting frequency is lower than the stop frequency, the inverter does not output any power

as long as the reference frequency does not exceed the stop frequency.
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Under vector control with/without speed sensor

At the startup, the inverter first starts at the "0" speed and accelerates to the starting frequency according to
the specified acceleration time. After holding the starting frequency for the specified period, the inverter
again accelerates to the reference speed according to the specified acceleration time. The inverter stops its
output when the reference speed or detected one (specified by F38 under vector control with speed sensor
only) reaches the stop frequency.

Specifying the holding time for the starting frequency compensates for the delay time for the establishment of
a magnetic flux in the motor; specifying that for the stop frequency stabilizes the motor speed at the stop of
the inverter.

Based on
acceleration time

Speed Stop frequency
(Holding time)
Starting frequency 1 (F39)
(Holding time)
F24
Starting (F24) > Stop frequency
frequency 1 (F25)
(F23) t
I P Time
0
Run command

Figure 5.4-30

M Starting Frequency 1 (F23)
F23 specifies the starting frequency at the startup of an inverter.

 Data setting range: 0.0 to 60.0 (Hz)

W Starting Frequency 1 (Holding time) (F24)
F-24 specifies the holding time for continued operation at the starting frequency.

* Data setting range: 0.00 to 10.00 (s)

M Stop Frequency (F25)
F25 specifies the stop frequency at the stop of the inverter.

 Data setting range: 0.0 to 60.0 (Hz)

M Stop Frequency (Holding time) (F39)
F39 specifies the holding time for the stop frequency.

* Data setting range: 0.00 to 10.00 (s)
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5.4 Details of Function Codes

W Zero Speed Control (d24) (Under vector control with speed sensor only)

To enable zero speed control under vector control with speed sensor, it is necessary to set the speed
command (frequency command) below the starting and stop frequencies. If the starting and stop frequencies
are 0.0 Hz, however, zero speed control is enabled only when the speed command is 0.00 Hz. d24 specifies
the operation for zero speed control at the startup of the inverter.

Table 5.4-33
Data for d24 Zero speed control at Descriptions
startup

Even setting the speed command at below the starting and stop
frequencies and turning a run command ON does not enable zero

0 Not allowed
speed control. To enable zero speed control, set the speed command
at above the starting frequency and then start up the inverter again.
Setting the speed command at below the starting and stop frequencies

1 Allowed .
and turning a run command ON enables zero speed control.

The table below shows the conditions for zero speed control to be enabled or disabled.

Table 5.4-34
Speed command Run command Data for d24 Enable
OFF - Stop (Gate OFF)
Below the starting and sto
At startup . 9 P 0 Stop (Gate OFF)
frequencies ON
1 Zero Speed Control
ON - Zero Speed Control
At stop Below the stop frequency
OFF - Stop (Gate OFF)
Speed command < Starting frequency and
Stop frequency Speed command < Stop frequency
Speed command 2 Starting frequency and
L Stop frequency l
Speed command ?
Starting frequency 1
(Holding time)
(F24)
Zero speed control (Zdezrg spoeed 1c)ontrol
d24 =1 =0or
@1 V'
Speed
R s | ON (Gate ON) I
un comman
Gate OFF Gate OFF
Figure 5.4-31

H Stop Frequency (Detection mode) (F38) (Under vector control with speed sensor only)

F38 specifies whether to use the detected speed or reference one as a decision criterion to shut down the
inverter output. Usually the inverter uses the detected speed. However, if the inverter undergoes a load
exceeding its capability, e.g., an external excessive load, it cannot stop because the motor cannot stop so
that the detected speed may not reach the stop frequency level. When such a situation could arise, select
the reference speed that can reach the stop frequency level even if the detected speed does not, in order to
stop the inverter without fail for general fail-safe operation.

» Data setting range: 0 (Detected speed), 1 (Reference speed)
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F26 and Motor Sound (Carrier frequency and Tone)

F27 Related function codes: H98 (Protection/Maintenance Function, Mode selection)

B Motor Sound (Carrier frequency) (F26)

F26 controls the carrier frequency so as to reduce an audible noise generated by the motor or
electromagnetic noise from the inverter itself, and to decrease a leakage current from the main output
(secondary) wirings.

Table 5.4-35

ltem Characteristics Remarks

0.4 to 55 kW (HD mode)
5.5t0 18.5 kW (LD mode)

75 to0 400 kW (HD mode)
22 to 55 kW (LD mode)

0.756 to 16kHz

0.75 to 10kHz

075 o ow
0.75 to 4kHz 630 kW (LD mode) é

c

075 to 2kHz 90 to 400 KW (MD mode) L

Motor sound noise emission High < Low ié
Motor temperature (due to High < Low g

harmonics components)

Ripples in output current Large <> Small

waveform

Leakage current Low <« High

Ele.ctrgmagnetlc noise Low < High

emission

Inverter loss Low <« High

Note Specifying a too low carrier frequency will cause the output current waveform to have a large

amount of ripples (many harmonics components). As a result, the motor loss increases, causing
the motor temperature to rise. Furthermore, the large amount of ripples tends to cause a current
limiting alarm. When the carrier frequency is set to 1 kHz or below, therefore, reduce the load so
that the inverter output current comes to be 80% or less of the rated current.

When a high carrier frequency is specified, the temperature of the inverter may rise due to a
surrounding temperature rise or an increase of the load. If it happens, the inverter automatically

/)

decreases the carrier frequency to prevent the inverter overload alarm [ /. With consideration for

motor noise, the automatic reduction of carrier frequency can be disabled. Refer to the description Eﬁt:lciﬁo‘;f

of HO8. F10 to F12
It is recommended to set the carrier frequency at 5 kHz or above under vector control with/without E codes
speed sensor. DO NOT set it at 1 kHz or below. C codes

P codes

H codes

A codes

b codes

r codes

J codes

d codes

U codes

y codes
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W Motor Sound (Tone) (F27)

F27 changes the motor running sound tone (only for motors under V/f control). This setting is effective when
the carrier frequency specified by function code F26 is 7 kHz or lower. Changing the tone level may reduce
the high and harsh running noise from the motor.

@ If the tone level is set too high, the output current may become unstable, or mechanical vibration
and noise may increase. Also, this function code may not be very effective for certain types of
motor.

This function is disabled under vector control.

Table 5.4-36
Data for F27 Function
0 Disable (Tone level 0)
1 Enable (Tone level 1)
2 Enable (Tone level 2)
3 Enable (Tone level 3)
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F29 to Analog Output [FMA] (Mode selection, Voltage adjustment, Function)
F31

These function codes allow terminal [FMA] to output monitored data such as the output frequency and the
output current in an analog DC voltage or current. The magnitude of such analog voltage or current is
adjustable.

B Mode selection (F29)

F29 specifies the output form of the terminal [FMA]. You need to set switch SW4 on the control printed circuit
board (control PCB).

For details of the slide switches on the control PCB, refer to Chapter 12 "SPECIFICATIONS."

Table 5.4-37
Data for F29 [FMP] output form Position of slide switch SW4 mounted on
the control PCB o
e}
0 Voltage (0 to +10 VDC) VO S
[
1 Current (4 to +20 mA DC) -%
10 =
2 Current (0 to +20 mA DC) s
w0
3
&
Note The output current is not isolated from analog input, and does not have an isolated power supply. S

Therefore, if an electrical potential relationship between the inverter and peripheral equipment has
been established, e.g., by connecting an analog, cascade connection of a current output device is
not available.

Keep the connection wire length as short as possible.

M Voltage adjustment (F30)
F30 allows you to adjust the output voltage within the range of 0 to 300%.

A

F30=300%  F30=200%
10V |t ; ;

5V

_______________________________________________

Details of
Function Codes

F26 to F31
‘ ‘ ‘ > E codes

0% 33% 50% 100% C codes

P codes

Meter scale “Hecodes

X A codes
Figure 5.4-32 b codes

r codes
J codes
d codes
U codes
y codes

Terminal [FMA] output voltage

ov
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B Function (F31)

F31 specifies what is output to analog output terminal [FMA].

Table 5.4-38
Da|:tg1for [FMA] output Monitor the following Meter scale (Full scale at 100%)
Output frequency 1 Output frequency of the inverter
0 (before slip (Equivalent to the motor Maximum output frequency (F03)
compensation) synchronous speed)
Output frequency 2
1 (after slip Output frequency of the inverter Maximum output frequency (F03)
compensation)
2 Output current Output current (RMS) of the inverter | Twice the inverter rated current
3 Output voltage Output voltage (RMS) of the 250V for 200 V class series,
P 9 inverter 500V for 400 V class series
4 Output torque Motor shaft torque Twice the rated motor torque
5 Load factor Load factor Twice the rated motor load
6 Power consumption Input power of the inverter TW'Ce the rated output of the
inverter
7 PID feedback amount Esstc:gf(:k amount under PID 100% of the feedback amount
Speed detected through the PG
PG feedback amount | interface, or estimated speed . o
8 ; Maximum speed as 100%
(speed) (under vector control without speed
sSensor)
. . . 500 V for 200 V class series,
9 DC link bus voltage DC link bus voltage of the inverter 1000 V for 400 V class series
Command via communications link
10 Universal AO (Refer to the RS-485 20,000/ 100%
Communication User's Manual.)
13 Motor output Motor output (kW) Twice the rated motor output
Full scale output for the meter This always outputs the full-scale
14 | Analog outputtest | i tion (100%).
15 PID command (SV) Command value under PID control 100% of the feedback amount
Output level of the PID processor
16 PID output (MV) under PID control Maximum output frequency (F03)
(Frequency command)
Monitor amount: 0% to 50% to
17 Synchronous angle Position deviation during 100%
deviation synchronous operation Position deviation: -180 deg to 0
deg to +180 deg

Note If F31 = 16 (PID output), JO1 = 3 (Dancer control), and J62 = 2 or 3 (Ratio compensation
enabled), the PID output is equivalent to the ratio against the primary reference frequency and
may vary within 300% of the frequency. The monitor displays the PID output in a converted
absolute value (%). To indicate the value up to the full-scale of 300%, set F30 data to "33" (%).
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F33 to Pulse Output [FMP] (Pulse rate, Gain to output voltage, Function)
F35

These function codes allow terminal [FMP] to output monitored data such as the output frequency and the
output current in a variable rate pulse train or a fixed rate pulse train. The fixed rate pulse train (whose pulse
duty control produces a variance of an average output voltage of the pulse train) can be used to drive an
analog meter.

The output pulse can be specified for each of monitored data items.

To use the terminal [FMP] for pulse train output, set F33 to an appropriate value and set F34 to "0."

To use the terminal for average voltage output, set F34 within the range from 1% to 300%. This setting
disables the setting of F33.

Table 5.4-39
[FMP] output form Data for F33 Data for F34 Pulse duty Pulse rate
Pulse output 25 to 6000 p/s 0 Around 50% Variable
Average voltage - 1 to 300% Variable 2000 p/s

H Pulse rate (F33)

F33 specifies the pulse rate at which the output of the monitored item selected reaches 100%, in accordance
with the specifications of the counter to be connected.

» Data setting range: 25 to 6000 (p/s)

(OiElICIEl Function Code

H Gain to output voltage (F34)

F34 allows you to adjust the output voltage (average voltage) within the range of 0 to 300 (%).
Pulse output waveform FMP output circuit

124V

Average __ [ ___I_L...b.l.. 1., 2kQ |
voltage 15.0 to
165V !
T 0.1 ymax | Meter

Figure 5.4-33 I

[CIM]

Figure 5.4-34

Details of
) Function Codes
M Function (F35) F29 to F35

F35 specifies what is output to the output terminal [FMP]. Those contents are the same as those for function Ezggzz

code F31. Refer to the table in the description of F31. "~ Pcodes

H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes
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F37 Load Selection/Auto Torque Boost/Auto Energy Saving Operation 1

Related function codes: FO09 (Torque Boost 1)
H67 (Auto Energy Saving Operation, Mode selection)

FO09 specifies the torque boost level in order to assure sufficient starting torque. F37 specifies V/f pattern,
torque boost type, and auto energy saving operation in accordance with the characteristics of the load.

Table 5.4-40
Data Auto energy
V/f pattern Torque boost saving Applicable load
for F37 ;
operation
0 Variable torque V/f Vgrlableltorque Ioafd d
pattern Torque boost (General-purpose fans an
specified by FO9 pumps)
1 Disable Constant torque load

2 Linear V/f pattern Constant torque load (To be

Auto torque selected if a motor may be

boost over-excited at no load.)
3 Variable torque load
Variable torque V/f
pattern Torque boost (Cl:;crannesrfl-purpose fans and
specified by FO9 pump
4 Enable Constant torque load

5 Linear V/f pattern Constant torque load (To be
selected if a motor may be

over-excited at no load.)

Auto torque
boost

Note If a required "load torque + acceleration toque” is more than 50% of the motor rated torque, it is
recommended to select the linear V/f pattern (factory default).

Tip ° Under vector control with speed sensor, F37 is used to specify whether the auto energy saving
operation is enabled or disabled. (V/f pattern and torque boost are disabled.)

Table 5.4-41
Data for F37 Enable
Auto energy saving operation
Oto2 OFF
3t05 (A)l[J\}O energy saving operation

* Under vector control without speed sensor, both F37 and F09 are disabled. The auto energy
saving operation is also disabled.
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W V/f pattern

The FRENIC-MEGA series of inverters offer a variety of V/f patterns and torque boosts, which include V/f
patterns suitable for variable torque load such as general fans and pumps and for constant torque load
(including special pumps requiring high starting torque). Two types of torque boosts are available: manual
and automatic.

Output voltage (V) Output voltage (V)

l Rated voltage

\ /
Rated volt
ated voltage 1009, | ~ated voltage

A
100%

Torque Output Torque Output
boost TO frequency boost TO . frequency
]Ic3ase (?Z Base (H2)
requency frequency 1
(F04) (F04)

Figure 5.4-35 Variable torque V/f pattern (F37 = 0) Jre 5.4-36  Linear V/f pattern (F37 = 1)

Tip When the variable torque V/f pattern is selected (F37 = 0 or 3), the output voltage may be low at a
low frequency zone, resulting in insufficient output torque, depending on the characteristics of the
motor and load. In such a case, it is recommended to increase the output voltage at the low
frequency zone using the non-linear V/f pattern.

Recommended value:
H50 = 1/10 of the base frequency
H51 = 1/10 of the voltage at base frequency

(OiElICIEl Function Code

Output voltage (V) Variable torque output

A using non-linear V/f pattern
Rated voltage

at base frequency 1
(FO5)

Variable torque output

Non-linear not using non-linear V/f pattern

V/f pattern 1
(Voltage) (H51)

0

» Output frequency

Non-linear V/f pattern 1 Base (Hz)
(Frequency) frequency 1
(H50) (FO4)

Details of
. Function Codes
Figure 5.4-37 F37
E codes
C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes

5-105



5.4 Details of Function Codes

H Torque boost
* Manual torque boost (F09)

- Data setting range: 0.0 to 20.0 (%), (100%/Rated voltage at base frequency)

In torque boost using F09, constant voltage is added to the basic V/f pattern, regardless of the load. To
secure a sufficient starting torque, manually adjust the output voltage to optimally match the motor and its
load by using F09. Specify an appropriate level that guarantees smooth start-up and yet does not cause

over-excitation at no or light load.

Torque boost using FO9 ensures high driving stability since the output voltage remains constant regardless

of the load fluctuation.

Specify the FO9 data in percentage to the rated voltage at base frequency. At factory shipment, FO9 is preset
to a level that assures approx. 100% of starting torque.

@ » Specifying a high torque boost level will generate a high torque, but may cause overcurrent
due to over-excitation at no load. If you continue to drive the motor, it may overheat. To avoid
such a situation, adjust torque boost to an appropriate level.

* When the non-linear V/f pattern and the torque boost are used together, the torque boost
takes effect below the frequency on the non-linear V/f pattern’s point.

Output voltage (V)

Rated voltage
at base frequency 1
(FO5)

Non-linear V/f pattern 1
(Voltage) (H51)

Torque boost 1 (F09)

0

* Auto torque boost

Increased output voltage
using torque boost 1
(F09)

=

» Output frequency

Non-linear V/f Base  (Hz)
pattern 1 frequency 1
(Frequency) (H50) (FO4)

Figure 5.4-38

This function automatically optimizes the output voltage to fit the motor with its load. Under light load, auto
torque boost decreases the output voltage to prevent the motor from over-excitation. Under heavy load, it
increases the output voltage to guarantee the output torque of the motor.

@ * This function is controlled in accordance with the motor characteristics. Since this function
relies also on the characteristics of the motor, set the base frequency 1 (F04), the rated
voltage at base frequency 1 (F05), and other pertinent motor parameters (P01 through P03
and P06 through P99) in line with the motor capacity and characteristics, or else perform

auto-tuning (P04).

* When a special motor is driven or the load does not have sufficient rigidity, the maximum
torque might decrease or the motor operation might become unstable. In such cases, do not
use auto torque boost but choose manual torque boost using FO9 (F37 =0 or 1).
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H Auto energy saving operation (H67)

This feature automatically controls the supply voltage to the motor to minimize the total power loss of motor
and inverter. (Note that this feature may not be effective depending upon the motor or load characteristics.
Check the advantage of energy saving before you actually apply this feature to your machinery.)

You can select whether applying this feature to constant speed operation only or applying to constant speed
operation and accelerating/decelerating operation.

Data for H67 Auto energy saving operation

Enable only during running at constant speed (In accelerating/decelerating, the
torque boost by F09 or the auto torque boost applies depending on the F37 setting.)

Enable during running at constant speed or accelerating/decelerating (Note: For
accelerating/decelerating, enable only when the load is light.)

If auto energy saving operation is enabled, the response to a motor speed change from constant speed
operation may be slow. Do not use this feature for such machinery that requires quick
acceleration/deceleration.

@ ¢ Use auto energy saving only where the base frequency is 60 Hz or lower. If the base
frequency is set at 60 Hz or higher, you may get a little or no energy saving advantage. The
auto energy saving operation is designed for use with the frequency lower than the base
frequency. If the frequency becomes higher than the base frequency, the auto energy saving
operation will be invalid.

(OiElICIEl Function Code

* This function is controlled in accordance with the motor characteristics. Since this function
relies also on the characteristics of the motor, set the base frequency 1 (F04), the rated
voltage at base frequency 1 (F05), and other pertinent motor parameters (P01 through P03
and P06 through P99) in line with the motor capacity and characteristics, or else perform
auto-tuning (P04).

* Under vector control without speed sensor, the auto energy saving operation is disabled.

F38 and Stop Frequency (Detection mode and Holding time) (Refer to F23.)
F39

For details about the setting of the stop frequency (detection mode and holding time), refer to the description
of F23.

F40 and Torque Limiter 1-1, 1-2 Details of

Fd1 Related function codes: ~ E16 and E17 (Torque Limiter 2-1, 2-2) Fndion Cotes

H73 (Torque Limiter, Operating conditions) E codes
H76 (Torque Limiter, Frequency increment limit for braking) C codes

P codes
H codes
Under V/f control A codes

If the inverter’'s output torque exceeds the specified levels of the torque limiters (F40, F41, E16, E17, and ?chg::

E61 to E63), the inverter controls the output frequency and limits the output torque for preventing a stall. J codes
d codes
U codes
y codes

To use the torque limiters, it is necessary to configure the function codes listed in the table below.

@ In braking, the inverter increases the output frequency to limit the output torque. Depending on the
conditions during operation, the output frequency could dangerously increase. H76 (Frequency
increment limit for braking) is provided to limit the increasing frequency component.
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Related function codes

Table 5.4-42
FuCnction Name VIf control Remarks
ode
F40 Torque limiter 1-1 Y
F41 Torque limiter 1-2 Y
E16 Torque limiter 2-1 Y
E17 Torque limiter 2-2 Y
H73 Torque Limiter (Operating conditions) Y
H74 Torque Limiter (Control target) N
H75 Torque Limiter (Target quadrants) N
H76 Torque Limiter (Frequency increment limit for braking) Y
Terminal [12] Extended Function 7: Analog torque limit value A
E61to E63 | Terminal [C1] Extended Function Y 8: Analog torque limit value B
Terminal [V2] Extended Function

H Torque limit control mode

Torque limit is performed by limiting torque current flowing across the motor.

The graph below shows the relationship between the torque and the output frequency at the constant torque
current limit.

H Torque limiters (F40, F41, E16 and E17)

Torque

L/

Constant torque limit

/

Base frequency

Figure 5.4-39

Constant output current limit

» Output frequency

Data setting range: -300 to 300 (%), 999 (Disable)

These function codes specify the operation level at which the torque limiters become activated, as the
percentage of the motor rated torque.

Table 5.4-43
Function Code Name Torque limit feature
F40 Torque limiter 1-1 Driving torque current limiter 1
F41 Torque limiter 1-2 Braking torque current limiter 1
E16 Torque limiter 2-1 Driving torque current limiter 2
E17 Torque limiter 2-2 Braking torque current limiter 2
Note Although the data setting range for F40, F41, E16, and E17 is from positive to negative values

(-300% to +300%), specify positive values in practice. Specifying a negative value causes the
inverter to interpret it as an absolute value.

The torque limiter determined depending on the overload current actually limits the torque current
output. Therefore, the torque current output is automatically limited at a value lower than 300%, the
maximum setting value.
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H Analog torque limit values (E61 to E63)

The torque limit values can be specified by analog inputs through terminals [12], [C1], and [V2] (voltage or
current). Set E61, E62, and E63 (Terminal [12] Extended Function, Terminal [C1] Extended Function, and
Terminal [V2] Extended Function) as listed below.

Table 5.4-44
Data for E61, . o
E62, or E63 Function Description
! Analog torque limit value A Used when analog inputs are used as torque limiters.
8 Analog torque limit value B Input specifications: 200% / 10 V or 20 mA

If these terminals have been set up to have the same data, the operation priority is given in the following
order: E61 > E62 > E63

B Torque limiter levels specified via communications link (S10, S11)

The torque limiter levels can be changed via the communications link. Function codes S10 and S11
exclusively reserved for the communications link respond to function codes F40 and F41.

W Switching torque limiters

(OiElICIEl Function Code

The torque limiters can be switched by the function code setting and the terminal command TL2/TL1 ("Select
torque limiter level 2/1") assigned to any of the digital input terminals. To assign the TL2/TL1 as the terminal
function, set any of EO1 through E09 to "14." If no TL2/TL1 is assigned, torque limiter levels 1-1 and 1-2 (F40
and F41) take effect by default.

E61 to E63 | | TL2/TL1

Torque limiter 1-1 (F40/S10)

7

OFF

Analog torque limit value A L o =7

Driving torque
limiter

Torque limiter 2-1 (E16) O ON

E61 to E63 TL2/TL1

Details of
Function Codes

F40 to F41
E codes
C codes

Braking torque | _Pcodes

limiter H codes

A codes

Torque limiter 2-2 (E17) 'e) ON b codes

r codes

J codes

d codes

U codes

y codes

Torque limiter 1-2 (F41/S11)

Analog torque limit value B

Figure 5.4-40
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M Torque limiter (Operating conditions) (H73)

H73 specifies whether the torque limiter is enabled or disabled during acceleration/deceleration and running
at constant speed.

Table 5.4-45
Data for H73 During accelerating/decelerating During running at constant speed
0 Enable Enable
1 Disable Enable
2 Enable Disable
W Torque limiter (Frequency increment limit for braking) (H76) Data setting range: 0.0 to 500.0 (Hz)

H76 specifies the increment limit of the frequency in limiting torque for braking. The factory default is 5.0 Hz.
If the increasing frequency during braking reaches the limit value, the torque limiters no longer function,
resulting in an overvoltage trip. Such a problem may be avoided by increasing the setting value of H76.

Note The torque limiter and current limiter are very similar in function. If both are activated concurrently,
they may conflict with each other and cause hunting. Avoid concurrent activation of these limiters.

Under vector control with/without speed sensor

If the inverter's output torque exceeds the specified levels of the torque limiters (F40, F41, E16, E17, and
E61 to E63), the inverter controls the speed regulator's output (torque command) in speed control or a torque
command in torque control in order to limit the motor-generating torque.

To use the torque limiters, it is necessary to configure the function codes listed in the table below.

Related function codes

Table 5.4-46
Function Code Name Vector control Remarks

F40 Torque limiter 1-1 Y

Fa1 Torque limiter 1-2 Y

E16 Torque limiter 2-1 Y

E17 Torque limiter 2-2 Y

H73 Torque Limiter (Operating conditions) Y

H74 Torque Limiter (Control target) Y

H75 Torque Limiter (Target quadrants) Y
Torque Limiter (Frequency increment limit for

H76 h N
braking)
Terminal [12] Extended Function 7: Analog torque limit value A

E611to E63 | Terminal [C1] Extended Function Y 8: Analog torque limit value B

Terminal [V2] Extended Function

M Torque Limiter (Control target) (H74)

Under vector control, the inverter can limit motor-generating torque or output power, as well as a torque
current (default).

Table 5.4-47
Data for H74 Control target
0 Motor-generating torque limit
1 Torque current limit
2 Output power limit
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100% rating \

50% rating

Torque
A

Torque pattern when the torque
current limit is 100% rating

Torque pattern when the
torque limit is 50% rating

Torque pattern when the
power limit is 50% rating

100% rating 2

Figure 5.4-41

B Torque Limiter (Target quadrants) (H75)

» Speed
00% rating

H75 selects the configuration of target quadrants (Drive/brake, Forward/reverse rotation) in which the
specified torque limiter(s) is activated, from "Drive/brake torque limit," "Same torque limit for all four
quadrants," and "Upper/lower torque limits" shown in the table below.

Table 5.4-48

Data for H75

Target quadrants

0: Drive/brake

Torque limiter A applies to driving (both of forward and reverse), and torque limiter B to braking (both of

forward and reverse).

Second quadrant:

First quadrant:

Reverse braking

Forward driving

A
A Torgue limiter A
Torquée limiter B
\ 4
A A
Torque limiter A Torque limiter B

Third quadrant:

Fourth quadrant:

Reverse driving

Forward braking

1: Same for all
four
quadrants

Torque limiter A applies to all four quadrants; that is, the same torque limit applies to both driving and

braking in the forward and reverse rotations.

Second quadrant:

First quadrant:

Reverse braking

Forward driving

Torque limiteriA

Tarque limiter A

Torque limiteriA

L)

Torque limiter A

Third quadrant:

Fourth quadrant:

Reverse driving

Forward braking
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Data for H75 Target quadrants

2: Upper/lower | Torque limiter A applies to the upper limit, and torque limiter B to the lower limit.

limits Depending upon the polarity of torque limiters A and B, the following patterns are available.
Table 5.4-49
Torque limiter A Torque limiter B

Pattern 1 Positive Positive

Pattern 2 Positive Negative

Pattern 3 Negative Negative
Second quadrant: First quadrant: ~ Second quadrant: First quadrant:
Reverse braking Forward driving Reverse braking Forward driving

A

Torque [imiter A
Torque limiter A

v ¢ Torque limiter B v
A
Torque limiter B

Third quadrant\ Fourth quadrant: Third quadrant: Fourth quadrant:
Reverse driving Forward braking Reverse driving Forward braking
Pattern 1 Pattern 2
Second quadrant: First quadrant:
Reverse braking Forward driving

¢Torque limiter A

Torque [limiter B

Third quadrant: Fourth quadrant:
Reverse driving Forward braking

Pattern 3

Note ¢ If the value of torque limiter A is less than that of torque limiter B, torque limiter A applies to
both the upper and lower limits.
» Selecting the "Upper/lower torque limits" may cause reciprocating oscillation between the
upper and lower limit values, depending upon a small difference between the upper and
lower limits, a slow response from the speed control sequence, and other conditions.

H Torque limiters (F40, F41, E16 and E17) Data setting range: -300 to 300 (%), 999 (Disable)

These function codes specify the operation level at which the torque limiters become activated, as the
percentage of the motor rated torque.

Table 5.4-50
Function Code Name
F40 Torque limiter 1-1
F41 Torque limiter 1-2
E16 Torque limiter 2-1
E17 Torque limiter 2-2

Note Although the data setting range for F40, F41, E16, and E17 is from positive to negative values
(-300% to +300%), specify positive values in practice except when the "Upper/lower torque limits"
(H75 = 2) is selected. Specifying a negative value causes the inverter to interpret it as an absolute
value.

The torque limiter determined depending on the overload current actually limits the torque current
output. Therefore, the torque current output is automatically limited at a value lower than 300%,
the maximum setting value.
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H Analog torque limit values (E61 to E63)

The torque limit values can be specified by analog inputs through terminals [12], [C1], and [V2] (voltage or
current). Set E61, E62, and E63 (Terminal [12] Extended Function, Terminal [C1] Extended Function, and
Terminal [V2] Extended Function) as listed below.

Table 5.4-51
Data for E61, ) o
E62, or E63 Function Description
! Analog torque limit value A | ysoq when analog inputs are used as torque limiters.
ifi 1 . 0,
8 Analog torque limit value B Input specifications: 200% / 10 V or 20 mA

If these terminals have been set up to have the same data, the operation priority is given in the following

order: E61 > E62 > E63

H Torque limiter levels specified via communications link (S10, S11)

The torque limiter levels can be changed via the communications link. Function codes S10 and S11
exclusively reserved for the communications link respond to function codes F40 and F41.

B Switching torque limiters

The torque limiters can be switched by the function code setting and the terminal command TL2/TL1 ("Select
torque limiter level 2/1") assigned to any of the digital input terminals. To assign the TL2/TL1 as the terminal
function, set any of EO1 through E09 to "14." If no TL2/TL1 is assigned, torque limiter levels 1-1 and 1-2 (F40

and F41) take effect by default.

Torque limiter 1-1 (F40/S10)

E61 to E63 ‘ ‘ TL2/TL1

Analog torque limit value A

Torque limiter A
(TLA)

Torque limiter 2-1 (E16)

E61 to E63 TL2/TL1

Torque limiter 1-2 (F41/S11)

Analog torque limit value B

Torque limiter B
(TLB)

Torque limiter 2-2 (E17)

Figure 5.4-42
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M Torque limiter (Operating conditions) (H73)

H73 specifies whether the torque limiter is enabled or disabled during acceleration/ deceleration and running
at constant speed.

Table 5.4-52
Data for H73 During accelerating/decelerating During running at constant speed
0 Enable Enable
1 Disable Enable
2 Enable Disable

Note The torque limiter and current limiter are very similar in function. If both are activated concurrently,
they may conflict with each other and cause hunting. Avoid concurrent activation of these limiters.

F42 Drive Control Selection 1 Related function code: H68 (Slip Compensation 1,
Operating conditions)

F42 specifies the motor drive control.

Table 5.4-53
Data f
T:Zzor Drive control Basic control Speed feedback Speed control
0 \V/f control with slip compensation inactive Frequency control
1 Dynamic torque vector control (with slip Disable Frequency control
compensation and auto torque boost) with slip
2 \V/f control with slip compensation active V/f control compensation
\V/f control with speed sensor Frequency control
Dynamic torque vector control with speed Enable with automatic
4 speed regulator
sensor (ASR)
Disabl Speed trol
5 \Vector control without speed sensor . saple pee con rg
Vector control (Estimated speed) with automatic
. speed regulator
6 \Vector control with speed sensor Enable (ASR)

H V/f control with slip compensation inactive

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.

W V/f control with slip compensation active

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.

Table 5.4-54
Function Code Enable
P12 Rated slip frequency Specify the rated slip frequency.
P09 Slip compensation gain for Adjust the slip compensation amount for driving.
driving Slip compensation amount for driving = Rated slip x Slip compensation
gain for driving
P11 Slip compensation gain for Adjust the slip compensation amount for braking.
braking Slip compensation amount for braking = Rated slip x Slip
compensation gain for braking
P10 Slip compensation Specify the slip compensation response time. Basically, there is no need
response time to modify the setting.
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To improve the accuracy of slip compensation, perform auto-tuning.

H68 enables or disables the slip compensation function according to the motor driving conditions.

Table 5.4-55
Motor driving conditions Motor driving frequency zone
Data for H68 Accl/Decel During constant Base frequency Above the base
speed or below frequency
0 Enable Enable Enable Enable
1 Disable Enable Enable Enable
2 Enable Enable Enable Disable
3 Disable Enable Enable Disable

B Dynamic torque vector control

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.

Selecting the dynamic torque vector control automatically enables the auto-torque boost and slip
compensation. This control is effective for improving the system response to external disturbances such as
load fluctuations, and the motor speed control accuracy.

Note that the inverter may not respond to a rapid load fluctuation since this control is an open-loop V/f control
that does not perform current control, unlike vector control. Other advantage of this control is that the
maximum torque per output current is larger than that of vector control.

(OiElICIEl Function Code

W V/f control with speed sensor

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.

W Dynamic torque vector control with speed sensor

The difference from "V/f control with speed sensor" stated above is to calculate the motor torque matched to
the load applied and use it to optimize the voltage and current vector output for getting the maximal torque
out of a motor. This control is effective for improving the system response to external disturbances such as
load fluctuations, and the motor speed control accuracy.

B Vector control without speed sensor

This control estimates the motor speed based on the inverter's output voltage and current to use the Details of
estimated speed for speed control. It also decomposes the motor drive current into the exciting and torque  MEMSIIREHS

. . F40 to F42
current components, and controls each of those components in vector. No PG (pulse generator) interface E Ces
card is required. It is possible to obtain the desired response by adjusting the control constants (PI C codes
constants) using the speed regulator (Pl controller). | _Pcodes

H codes

The control regulating the motor current requires some voltage margin between the voltage that the inverter A codes
can output and the induced voltage of the motor. Usually a general-purpose motor is so designed that the |_bcodes

. o r codes

voltage matches the commercial power. Under the control, therefore, it is necessary to suppress the motor Jcodes

terminal voltage to the lower level in order to secure the voltage margin required. However, driving the motor d codes
with the motor terminal voltage suppressed to the lower level cannot generate the rated torque even if the | Ucodes

y codes

rated current originally specified for the motor is applied. To ensure the rated torque, it is necessary to
increase the rated current. (This also applies to vector control with speed sensor.)

The control is not available in MD-mode inverters, so do not set F42 data to "5" for those inverters.

5-115



5.4 Details of Function Codes

M Vector control with speed sensor

This control requires an optional PG (pulse generator) and an optional PG interface card to be mounted on a
motor shaft and an inverter, respectively. The inverter detects the motor's rotational position and speed
according to PG feedback signals and uses them for speed control. It also decomposes the motor drive
current into the exciting and torque current components, and controls each of components in vector.

It is possible to obtain the desired response by adjusting the control constants (Pl constants) using the speed
regulator (PI controller).

The control enables speed control with higher accuracy and quicker response than vector control without
speed sensor.

(A recommended motor for the control is a Fuji VG motor exclusively designed for vector control.)

@ Since slip compensation, dynamic torque vector control, and vector control with/without speed
sensor use motor parameters, the following conditions should be satisfied to obtain full control
performance. Otherwise, adequate control performance may not be achieved.

* A single motor is controlled per inverter.

* Motor parameters P02, P03, P06 to P23, P55 and P56 are properly configured. Or,
auto-tuning (P04) is performed. (Using a Fuji VG motor under vector control with speed sensor
requires just selecting a Fuji VG motor with function code (P99 = 2) and does not require
auto-tuning.)

* Under dynamic torque vector control, the capacity of the motor to be controlled is two or more
ranks lower than that of the inverter; under vector control with/without speed sensor, it is the
same as that of the inverter. Otherwise, the inverter may not control the motor due to decrease
of the current detection resolution.

* The wiring distance between the inverter and motor is 50 m 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. 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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F43 and
F44

Current Limiter (Mode Selection and Level)

Related function codes: H12 (Instantaneous Overcurrent Limiting,

Mode selection)

When the output current of the inverter exceeds the level specified by the current limiter (F44), the inverter
automatically manages its output frequency to prevent a stall and limits the output current. The default
setting of the current limiter is 160%, 145% and 130% for HD-, MD- and LD-mode inverters, respectively.
(Once the HD, MD, or LD mode is selected by F80, the current limit for each mode is automatically
specified.) If overload current, 160% (145% or 130%) or more of the current limit level, flows instantaneously
so that an output frequency decrease problem arises due to the current limiter, consider increasing the
current limit level.

If F43 = 1, the current limiter is enabled only during constant speed operation. If F43 = 2, it is enabled during
both of acceleration and constant speed operation. Choose F43 = 1 if you need to run the inverter at full
capability during acceleration and to limit the output current during constant speed operation.

B Mode selection (F43)

[
F43 selects the motor running state in which the current limiter becomes active. 3
@)
[
Table 5.4-56 S
&)
Running states that enable the current limiter 5
Data for F43 L
During acceleration During constant speed During deceleration ©
0 Disable Disable Disable %’_
@©
1 Disable Enable Disable &
2 Enable Enable Disable

H Level (F44)
F44 specifies the operation level at which the output current limiter becomes activated, in ratio to the inverter
rating.

- Data setting range: 20 to 200 (%) (in ratio to the inverter rating)

H Instantaneous Overcurrent Limiting (Mode selection) (H12)

H12 specifies whether the inverter invokes the current limit processing or enters the overcurrent trip when its
output current exceeds the instantaneous overcurrent limiting level. Under the current limit processing, the
inverter immediately turns OFF its output gate to suppress the further current increase and continues to
control the output frequency.

Table 5.4-57
Data for H12 Function
0 Disable (An overcurrent trip occurs at the instantaneous overcurrent limiting level.)
1 Enable (Instantaneous current limiting enabled) Fun%ﬁfg'%gzes

F42 to F44
If any problem could occur when the motor torque temporarily drops during current limiting processing, it is Ezggzz
necessary to cause an overcurrent trip (H12 = 0) and actuate a mechanical brake at the same time. P codes
H codes
A codes
@ » Since the current limit operation with F43 and F44 is performed by software, it may cause a b codes
delay in control. If you need a quick response current limiting, also enable the instantaneous r codes
overcurrent limiting with H12. (‘j Coges
* If an excessive load is applied when the current limiter operation level is set extremely low, UiZdzz
the inverter will rapidly lower its output frequency. This may cause an overvoltage trip or y codes

dangerous turnover of the motor rotation due to undershooting. Depending on the load,
extremely short acceleration time may activate the current limiting to suppress the increase of
the inverter output frequency, causing hunting or activating the inverter overvoltage trip. When
specifying the acceleration time, therefore, you need to take into account machinery
characteristics and moment of inertia of the load.

5-117




5.4 Details of Function Codes

@ e The torque limiter and current limiter are very similar in function. If both are activated
concurrently, they may conflict with each other and cause hunting. Avoid concurrent activation
of these limiters.

¢ Vector control itself contains the current control system, so it disables the current limiter
specified by F43 and F44, as well as automatically disabling the instantaneous overcurrent
limiting (specified by H12). Accordingly, the inverter causes an overcurrent trip when its output
current exceeds the instantaneous overcurrent limiting level.
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F50 to Electronic Thermal Overload Protection for Braking Resistor
F52 (Discharging capability, Allowable average loss and Resistance)

These function codes specify the electronic thermal overload protection feature for the braking resistor.

Set the discharging capability, allowable average loss and resistance to F50, F51 and F52, respectively.
These values are determined by the inverter and braking resistor models. For the discharging capability,
allowable average loss and resistance, refer to [3] "Specifications" in Chapter 11, Section 11.4.1 "Braking
resistor (DBR) and braking unit."

The values listed in the tables are for standard models and 10% ED models of the braking resistors which
Fuji Electric provides. When using a braking resistor of any other manufacturer, confirm the corresponding
values with the manufacture and set the function codes accordingly.

Note Depending on the thermal marginal characteristics of the braking resistor, the electronic thermal
overload protection feature may act so that the inverter issues the overheat protection alarm oA
even if the actual temperature rise is not large enough. If it happens, review the relationship
between the performance index of the braking resistor and settings of related function codes.

Tip Using the standard models of braking resistor or using the braking unit and braking resistor
together can output temperature detection signal for overheat. Assign terminal command THR
("Enable external alarm trip") to any of digital input terminals [X1] to [X9], [FWD] or [REV], and
connect that terminal and its common terminal to braking resistor's terminals 2 and 1.

Calculating the discharging capability and allowable average loss of the braking resistor and configuring the
function code data

When using any non-Fuji braking resistor, inquire of the resistor manufacturer about the resistor rating and
then configure the related function codes.

The calculation procedures for the discharging capability and allowable average loss of the braking resistor
differ depending on the application of the braking load as shown below.
<Applying braking load during deceleration>

In usual deceleration, the braking load decreases as the speed slows down. In the deceleration with constant
torque, the braking load decreases in proportion to the speed.

Use Expressions (1) and (3) given below to calculate the discharging capability and the allowable average
loss.
<Applying braking load during running at a constant speed>

Different from during deceleration, in applications where the braking load is externally applied during running
at a constant speed, the braking load is constant.

Use Expressions (2) and (4) given below to calculate the discharging capability and the allowable average
loss.

Braking load (kW) Braking load (kW)

Time Time
Figure 5.4-43 Figure 5.4-44

Applying braking load during deceleration Applying braking load during running at a constant speed
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H Discharging capability (F50)

The discharging capability refers to kWs allowable for a single braking cycle, which is obtained based on the
braking time and the motor rated capacity.

Table 5.4-58
Data for F50 Function
0 For the braking resistor built-in type
1 to 9000 1 to 9000 (kWs)
OFF Disable the electronic thermal overload protection
Discharging capability (kws) = Sraking time (s) M°t§ r rated capacity (kW) (1)
Dischargin g capability (kWs) = Braking time (s) X Motor rated capacity (kW) (2)

Tip When the F50 is set to "0" (For the braking resistor built-in type), no specification of the
discharging capability is required.

H Allowable average loss (F51)

The allowable average loss refers to a tolerance for motor continuous operation, which is obtained based on
the %ED (%) and motor rated capacity (kW).

Table 5.4-59
Data for F51 Function
0.001 to 99.99 0.001 to 99.99 (kW)

0, 0,
%ED (%) x Motor rated capacity (kW)

Allowable average loss (kWs) = 100 5 3)
) 0,

Allowable average loss (kWs) = % x Motor rated capacity (kW) (4)

M Resistance (F52)

F52 specifies the resistance of the braking resistor.
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F80 Switching between HD, MD and LD drive modes

F80 specifies whether to drive the inverter in the high duty (HD), medium duty (MD) or low duty (LD) mode.
To change the F80 data, it is necessary to press the + @ keys or © + keys (simultaneous keying).

Table 5.4-60
Data Overload Maximum
for Drive mode Application Continuous current rating level I output
capability
F80 frequency
HD (High Duty) Capable of driving a motor whose 150% for 1 min.
0 mode Heavy load capacity is the same as the inverter's 200% for 3 s 500 Hz
Capable of driving a motor whose
1 tn%cgléow Duty) Light load capacity is one or two ranks higher 120% for 1 min. 120 Hz
than the inverter's.
. Capable of driving a motor whose
2 '\D/IB( ()'\Ar:g:juem Medium load capacity is one rank higher than the 150% for 1 min. 120 Hz
y inverter's.

In the MD/LD mode, the continuous current rating allows the inverter to drive a motor with one or two ranks
higher capacity, but the overload capability (%) against the continuous current rating is lower than that of the
HD mode. For the rated current level, see Chapter 12 "SPECIFICATIONS."

The MD- and LD-mode inverters are subject to restrictions on the function code data setting range and

internal processing as listed below.

Table 5.4-61
Function Name HD mode MD mode LD mode Remarks
codes
DC braking 1 Setting range: 0 to . . o
F21 (Braking level) 100% Setting range: 0 to 80% In the MD/LD mode, a
Setting range: value out of the range, if
: ified, aut ticall
Setting range: 0.75 to 16 kHz (S:E:zlglss t;;lhc;ma caty
Motor sound 0.75 to 16 kHz Setting range: (5.5t0 18.5kW) | - ovimum value
F26 (Carrier (0.4 to 55 kW) 0.75to 2 kHz 0.75 to 10 kHz allowable in the MD/LD
frequency) 0.75 to 10 kHz (90 to 220 kW) (22 to 55 kW) mode
(75 to 220 kW) 0.75 to 6 kHz ’
(75 to 220 kW)
Switching the drive
mode between HD, MD
Current limiter Initial value: Initial value: and LD with function
F44 . Initial value: 160% o ’ o ' code F80 automatically
(Operation level) 145% 130% initializes the F44 data to
the value specified at
left.
In the MD/LD mode, if
) . the maximum frequency
FO3 Maximum output aittmg range: 25 to 500 Setting range: 25 to 500 Hz exceeds 120 Hz, the
frequency 1 Uoper limit: 500 Hz Upper limit: 120 Hz actual output frequency
PP ' is internally limited to
120 Hz.
Current Based on the rated Based on the Based on the
— indication and current level for HD rated current level | rated current level
output mode for MD mode for LD mode

The rated capacity of motor 1 (P02) is not automatically changed to the one for the motor with one rank

higher capacity, so configure the P02 data to match the applied motor rating as required.
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5.4 Details of Function Codes

5.4.2 E codes (Terminal functions)
EO01 to Terminal [X1] to [X9] (Function Select)
E09 Related Function Codes: E98 Terminal [FWD] (Function Select)
E99 Terminal [REV] (Function Select)

Terminals [X1] to [X9], [FWD], and [REV] are programmable general-purpose digital input terminal.
Assignment of functions by using E01 to EQ9, E98, and E99 is possible.

With the negative logic setting, switching between active ON and active OFF of each signal is possible. The
factory default setting is normal logic system "Active ON." The following functions can be assigned to digital
input terminals [X1] to [X9], [FWD], and [REV]. Explanations of each function are given in Active ON logic
(normal logic). Explanation of each signal is provided in an order of assigned data. However, highly relevant
signals are collectively explained. See the function codes in the "Related function codes" column, if any.

In FRENIC-MEGA, selection of the control method is possible from V/f control, dynamic torque vector control,
V/f control with speed sensor, dynamic torque vector control with speed sensor, vector control without speed
sensor, and vector control with speed sensor. Some functions apply exclusively to the specific drive control.
In the control system field, "O: Valid" or "X: Invalid" is indicated for each function. (See page 5-3.)

ACAUTION

- Digital input terminal has functions such as run and stop commands including Run command FWD,
Coast-to-stop command BX, and frequency setting change command. Depending on the digital input
terminal status, modifying the function code setting may cause a sudden motor start or an abrupt
change in speed. Change the setting of function code after thoroughly checking the safety.

- To the digital input terminal, the function to switch the operation method of run command and command
method of frequency setting (SS1, 2, 4, 8, Hz2/Hz1, Hz/PID, IVS, and LE) can be assigned. When
switching these signals, operation may suddenly starts or the speed changes rapidly under some
conditions.

An accident or injuries could occur.

Table 5.4-62
Data Control Method Related
Active Active Defined Function Signal Name i PG| PG oG Torque Flénc::éz)n
ON OFF VIf |less Control
0 1000 SS1 |lO0|O|O
1 1001 j- i SS2 O|lO0|O|O X
Z/Itzltls;‘requency selection (0 to 15 CO5 to C19
2 1002 P SS4 |lO0|O|O X
3 1003 SS8 |lO0O|O|O X
4 1004 Acceleration/deceleration select (2 RT1 olololo X
steps) FO07, FO8,
. . E10to E15
5 1005 Acceleration/deceleration select (4 RT?2 ololo!lo X
steps)
6 1006 Self-hold select HLD |lO0|O|O O |F02
7 1007 Coast-to-stop command BX O|O|O|O o |—
8 1008 Alarm (error) reset RST O|O| O[O o |—
1009 9 External alarm THR O|lO0|] O |O o |—
C20
10 1010 Jogging operation JOG O|lO0|] O |O X | H54, H55,
d09 to d13
1" 1011 Frequency command 2/Frequency Hz2/Hz1 ololo|o X | Fo1, c30
command 1
12 1012 Motor select 2 M2 |lO0|O|O O |A42
13 - Enable DC braking DCBRK O|lO0|] O|O X |F20to F22
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Table 5.4-63
Data . Control Method Related
Defined Function Signal Function
Active Active Name Vi PG| PG PG Torque Code
ON OFF V/f |less Control
14 1014 | Torque limit 2/Torque limit 1 eam1 |ololo|o| o 2‘1‘% Eﬁ;
15 — Switch to commercial power (50 Hz) SW50 O|lO0 | X | X X |—
16 — Switch to commercial power (60 Hz) SW60 OO | X | X X |—
17 1017 UP command UP OO0 OO X | Frequency
setting:
FO01, C30
18 1018 | DOWN command pown |o|o|o|0o| x |PID
command:
Jo2
19 1019 Edit gaccept command (data change WE-KP olololo o |Foo
possible)
JO1 to J19, )
20 1020 Cancel PID control Hz/PID 0|lO0| O |0 X 156 to J62 g
O
21 1021 Switch normal/inverse operation Ivs OO | 0O |0 X | C53, J01 -
o
22 1022 Interlock IL 0|0l O |O| O |[F14 B
c
23 1023 Cancel torque control Hz/TRQ X | X[ X]|X O |H18 z
Link operation select [Te)
24 1024 (RS-485, BUS option) LE 0|lO0| O |0 O | H30, y98 5
o
25 1025 Universal DI U-DI |lO0|O|O o |- g
26 1026 Select starting mode STM OO0 | O | X O | HO09, d67
1030 30 Forcible stop STOP O|O| O[O O | F07, H56
32 1032 Pre-excitation EXITE X|X|O|O X |H84 and H85
33 1033 Reset PID integral and differential piDRST |0l 0] 0|0 X |01 to 419
components ’
J56 to J62
34 1034 Hold PID integral component PID-HLD | O | O | O | O X
35 1035 | Local (keypad) command select Loc ololo|o]| o gsgz ')tem
36 1036 Motor select 3 M3 [ON NON NON NE) O  |A42,b42
37 1037 Motor select 4 M4 oOl|O| 0O |0 O |A42,r42
39 — Dew condensation prevention DWP OO0 O |0 O [J21
40 . Commercial power switching integrated ISW50 olol x| x X
sequence (50 Hz)
J22
41 _ Commercial power switching integrated ISW60 olol x| x X
sequence (60 Hz)
47 1047 Servo-lock command LOCK X|X|X|O X [J97 to J99
i Pulse train input (available only on
48 terminal [X7]) PIN O1e1010 © F01, C30 Details of
Function Codes
Pulse train sign (available on terminals d62, d63
49 1049 | Pulse train sign (avai ! SIGN olo|lolo| o F codes
except [X7]) EO1 to E09
59 1059 Battery run effective command BATRY O|O0O|O|O g coges
codes
70 1070 Cancel constant peripheral speed control |Hz/LSC O|lO0|] OO X H codes
: d41 A codes
71 1071 fConstant periphery speed control isccHD ol ol oo X " boodes
requency memory | becodes
: : — r codes
72 1072 Input during commercial driving crun-mil ol ol x | x o —W
(Motor 1) d codes
; ; i U codes
73 1073 Input during commercial driving crun-m2| ol o | x | x o v oodes
(Motor 2) | _ycodes
H44, H94
74 1074 Input during commercial driving crRUN-M3| ol o | x | x o
(Motor 3)
75 1075 Input during commercial driving crUN-m4| o 1 o | x | x o
(Motor 4)
76 1076 Droop select DROOP O|O| O[O X | H28
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Data ) Control Method Related
Defined Function Signal Function
Active Active Name VI PG| PG PG Torque Code
ON OFF V/f |less Control
77 1077 Cancel PG alarm PG-CCL X|O| X |O o |—
80 1080 Cancel customizable logic CLC OO0 OO ©)
EO01 to EO9,
81 1081 | Clear CcLTC olo|o|o]| o |UB1toU8S

all customizable logic timers

Normal operation, Stop command
98 — (Setting possible to terminals [FWD] FWD 0|lO0| O |0 o
and [REV] only by E98 and E99)

F02
Inverse operation, Stop command
99 — (Setting possible to terminals [FWD] REV OO0 O|O @)
and [REV] only by E98 and E99)
100 — No function INONE O|O|O|O O |U81toU85
110 1110 Select servo lock gain SLG2 X|X|X]|]O X |d27,d28

1111 1M1 Forcible stop (terminal block only) STOP-T | OO |O|O| O

@ Functions that has "-" in the data active OFF field, negative logic setting is not possible.

The external alarm and forcible stop have the fail-safe setting as default. For example, take note
that data = 9 is "Active OFF" (alarm is triggered when OFF), and data = 1009 is "Active ON"
(alarm is triggered when ON).
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Terminal function assignment and data setting

B Assignment of multi-frequency selection SS1, SS2, SS4, and SS8 (Function code data =0, 1, 2, and 3)
16-stage speed operation is possible by turning on/off S§1, $§2, S§4, and SS8 signals.
(E) Function code C05 to C19)

B Assignment of accelerate/decelerate select RT1 and RT2 (Function code data = 4 and 5)
Accelerate/decelerate time 1 to 4 (FO7, FO8, and E10 to E15) can be switched by RT1 and RT2 signals.
(L Function code F07, F08)

B Assignment of Self-hold select HLD (Function code data = 6)
This function can be used as the self-hold signal in the 3-wire operation by FWD, REV, HLD signals.
(EJ Function code F02)

W Assignment of coast-to-stop order BX (Function code data = 7)

With BX ON, this function immediately block the inverter output. Motor becomes coast-to-stop (no alarm
indication).

B Assignment of alarm (error) reset RST (Function code data = 8)

Turning RST from OFF to ON cancels bulk alarm output ALM. Turning it off erases the alarm display and
clears the alarm hold state. When turning RST on, keep it on for 10 ms or longer. This command should be
kept off during the normal operation.

An alarm occurrence
1

'
Inverter Turning alarm display on and No alarm displayed
running status holding alarm status (Stop) and ready to run

Alarm output

ALM ON OFF
i Min.10ms
Reset alarm '
RST OFF ON OFF
Fig. 5.4-45

B Assignment of external alarm THR (Function code data = 9)

Turning THR off immediately block the inverter output (so that the motor coasts to a stop), displays the alarm

[/}

Li=, and outputs the bulk alarm ALM. This signal is self-held inside and is canceled by alarm reset.

Use the external alarm function when immediate block down of the inverter output is necessary
while peripheral equipment is in abnormal situation.
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W Assignment of jogging operation JOG (Function code data = 10)
This function is used to jog or inch the motor in situations such as positioning of a workpiece.

Turning JOG on enables the jogging operation.
(] Function code C20)

W Assignment of frequency command 2/frequency command 1 Hz2/Hz1 (Function code data = 11)

Hz2/Hz1 signal switches the frequency setting methods selected by frequency command 1 (FO1) and
frequency command 2 (C30) is possible.

(1] Function code F01)

B Assignment of motor select 2/3/4 M2/M3/M4 (Function code data = 12, 36 and 37)

With this function, motor selection of No. 1 to No. 4 motors is possible by M2, M3, and M4 signals, and
parameter switching on the control by function code switching for No. 1 motor to No. 4 motor are possible.

() Function code A42)

W Assignment of DC braking command DCBRK (Function code data = 13)
The DC braking command DCBRK is turned on, the DC braking starts operating.
(Requirements for DC braking must be satisfied.)

(EJ Function code F20 to F22)

B Assignment of torque limit 2/torque limit 1 TL2/TL1 (Function code data = 14)

With TL2/TL1 signal, switching between torque limit value 1-1 and 1-2 (F40 and F41) and torque limit value
2-1 and 2-2 (E16 and E17) is possible.

(E3 Function code F40, F41)

B Assignment of commercial switching (50 Hz) SW50/(60 Hz) SW60 (Function code data = 15, 16)

When switching between the commercial driving/inverter driving from the external sequence, input the SW50
or SW60 signals from outside according to the following operation chart. Then, starting from the commercial
power frequency becomes possible regardless of the set frequency of the inverter. In this way, the motor in
commercial driving can be smoothly switched to the inverter driving.

See the sequence example and the operation chart on the following page.

Table 5.4-64

Assignment Operation

Commercial switching (50 Hz) Starts at 50 Hz. @ Do not concurrently set both SW50 and
SW50 SWe60.

Commercial switching (60 Hz) Starts at 60 Hz.
SwW60
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<Operation chart>

- When the motor speed remains almost the same during coast-to-stop

20.1s 202s
-———,

Switch to commercial o !

power (50 Hz) z
SW50 1ON

Run command

FWD I S\
Coast to a stop ,
* ON |
Commercial line's frequency ;040 speed E‘_’E Restart mode after momentary
\‘_ 1 power failure (Restart time) (H13)
"""""" 7 —_ X

! Inverter' | S Inverter's
H nvte ters - reference
1 ?u pu | frequency
1 requency
1

Inverter starts at commercial
line frequency

Fig. 5.4-46

- When the motor speed decreases significantly during coast-to-stop (with the current limiter activated):

20.1s 202s
———

Switch to commercial L 1
power (50 Hz) T
SW50 i ON
Run command
FWD

ON

Coast to a stop ON
BX

Commercial line's frequency oo speed '+ Restart mode after momentary
1 power failure (Restart time) (H13)

........... r\
.
o Inverter's

angr:;er‘s - reference

frequency | frequency

!

Inverter starts at commercial
line frequency

Fig. 5.4-47

Secure more than 0.1 second after turning on the "Switch to commercial power" signal before
turning on a run command.

Secure more than 0.2 second when both the "Switch to commercial power" signal and run
command are concurrently on.

If an alarm has been issued or BX has been on when the motor drive source is switched from
the commercial power to the inverter, the inverter will not be started at the commercial power
frequency and will remain off. After the alarm has been reset or BX turned off, operation at the
frequency of the commercial power will not be continued, and the inverter will be started at the
ordinary starting frequency.

When switching from the motor drive source from the commercial power to the inverter, be
sure to reset BX before the "Switch to commercial power" signal turns off.

When switching the motor drive source from the inverter to commercial power, adjust the
inverter's set frequency at or slightly higher than that of the commercial power frequency
beforehand, taking into consideration the motor speed down during the coast-to-stop period
produced by switching.

Note that when the motor drive source is switched from the inverter to the commercial power,
a high inrush current will be generated, because the phase of the commercial power usually
does not match the motor speed at the switching. Make sure that the power supply and all the
peripheral equipment are protected by installing appropriate equipment for this inrush current.

When "Restart after momentary power failure" (F14 = 3, 4, 5) is selected, keep BX on to
prevent the inverter from restarting after a momentary power failure during commercial power
driven operation.
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5.4 Details of Function Codes

<Example of Sequence Circuit>

Main power supply

| Operation mode switch |
R Com .
NN es I fol:\?/ard |aI I|ne Coast-to- stop INV. ~Commercial
command - ] ‘
FWD 1 43

©-© O
T ROTO CM  FWD Normal—~ Emergency
swso Stop
Inverter 5S 44
RUN ALM
M Y1 30A  30C

O O

17 W, I
24V l—l_l I_|_l
RUN AIarm
IM
[
f 43 Note 1) 44 Note 2)
| Emergency ! Normal Emer- |\ Alarm
. Commercial switch Qgency 30
i E-758 7
X (Stop) INV
I
i 730 ‘
. 33
: ) OPX OPX
) X E-\ (Run) |
Control
power T3 MC2 THR
supply
I MC3 MC2
! T
i RUN OPX
i OPX ]MCT | | T3 | JMC2 | ] TT | JFWD | |MC3 | 172 | | BX
A 4
Run command Driven by inverter Driven by

commercial line

Fig. 5.4-48

(Note 1) Emergency switching

Manual switching provided for the event that the motor drive source cannot be switched normally to
the commercial power due to a serious problem of the inverter

(Note 2) When the inverter alarm is output, it automatically switches to the commercial power.
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<Example of Operation Chart>

Drive source is switched to

commercial line because of
Driven by . o . ) alarm condition detected while
inverter Driven by commercial line ; Driven by inverter ! the motor is driven by inverter.

Run SW _I

Stop SW
58

\ 4

\ 4

\4

Run command
OPX 2l t

1 Alarm occurs!

\4

Alarm

\4

Select commercial “2% Inverter Commercial line Inverter

\4

Inverter primary ON ON
MC1 -

\ 4

Inverter secondary delay pory Y
timer T3 (ON delay) > t

Inverter secondary ON ON
MC2

Switch to commercial line
delay timer T1 (OFF delay) ON ON ¢

v

T1 T1

\4

Run forward FWD ON ON

12

v

(OiElICIEl Function Code

Switch to commercial line ON
T2 (OFF delay)

\ 4

Switch to commercial ON
power (50 Hz) SW50

Coast to a stop
BX ON

v

T
@
\ 4

)

Commercial line power
supply MC3

ON ON

v

— 0@ ot
e otor rtation RV g i N e

Motor coast-to-stop ~ Motor coast-to-stop Motor coast-to-stop

< Inverter output coast-to-stop Lead-in

v

Fig. 5.4-49
Tip Alternatively, you may use the integrated sequence by which some of the actions above are
automatically performed by the inverter itself.
For details, see the description of ISW50 and ISW60.
MW Assignment of UP/DOWN command UP/DOWN (Function code data = 17 and 18) Fuale ol
- Frequency command: When turning on UP or DOWN, the output frequency increases or decreases E19
respectively, within the range from 0 Hz to the maximum frequency. ([0 Function C cdes
code FO1 Data =7) P codes
H
- PID command: When turning on UP or DOWN, the PID control command value increases or Acc;gg:::
decreases respectively, within the range from 0 to 100%. (3 Function code J02 b codes
Data = 3) | _rcodes
J codes
d codes
U codes
W Assignment of edit accept command (data change accept) WE-KP (Function code data = 19) y codes

This function enables to edit only when WE-KP is input in order to prevent erroneous changing of the
function code data by incorrect operation on the keypad. (L Function code F00)
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H Assignment of PID control cancel Hz/PID (Function code data = 20)

When Hz/PID is on, switching to the manual frequency setting (driven with the frequency selected by the
multi-frequency, keypad, and analog input) is by the PID control is possible.

Table 5.4-65

Input Signal Hz/PID

Selected Function

OFF

Enable PID Control

ON

PID control invalid (Manual frequency setting)

(3 Function code J01 to J19, J56 to J62)

W Assignment of normal/inverse switching IVS (Function code data = 21)

This function switches the normal/inverse operation of the output signal (frequency setting) of PID control or

frequency setting.

Output frequency
A

0%

Inverse

100% R / fffffffffffff ]

4 mA

Tip

Normal

10V Znalog input voltage
20 mA Analog input current

Fig. 5.4-50

The normal/inverse switching operation is useful for air-conditioners that require switching
between cooling and heating. The cooler increases the speed of the fan motor (output frequency

of the inverter) in order to lower the temperature. The heater decreases the speed of the fan

motor (output frequency of the inverter) in order to lower the temperature. This switching is

executed by the normal/inverse switching function.

- When the inverter is driven by an external analog frequency command (terminals [12], [C1] and [V2]):

Switching normal/inverse operation can apply only to the analog frequency command (terminals [12], [C1],
and [V2]) in frequency command 1 (FO1) and does not affect frequency command 2 (C30) or UP/DOWN
control. The combinations of normal/inverse operation selection (frequency command 1) (C53) and normal
operation/inverse operation switching IVS signals result the operations as shown in the following table.

Table 5.4-66

Data for C53 Input signal IVS Enable
0: Normal operation OFF Normal operation
0: Normal operation ON Inverse operation
1: Inverse operation OFF Inverse operation
1: Inverse operation ON Normal operation

- When process control is executed by the PID control function integrated in the inverter

In the mode that the process is controlled by the PID control function integrated in the inverter, PID cancel
Hz/PID signal can switch between the PID control valid (operation by the PID controller) and PID control
invalid (operation by the manual frequency setting). In either case, the combination of the inverse operation
select (Frequency command 1) (C53), PID control operation selection (JO1), and normal/inverse operation
switching IVS signal. The normal/inverse operation is determined as shown in the following table.
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- When PID control is valid: The normal/inverse operation for output of the PID controller (frequency setting)
Table 5.4-67

PID Control Operation Select (JO1) Input Signal IVS Operation
) ) OFF Normal operation
1: For processing (normal operation)
ON Inverse operation
OFF Inverse operation
2. For processing (inverse operation)
ON Normal operation

- When PID control is invalid: The normal/inverse operation for the manual frequency setting

Table 5.4-68
Selection of Normal/Inverse Operation . .
(Frequency Command 1) (C53) Input Signal IVS Operation
0: Normal operation - Normal operation
1: Inverse operation - Inverse operation

When process control is performed by the PID control function integrated in the inverter,
@ switching the normal operation/inverse operation IVS is used for switching of normal

operation/inverse operation of output of the PID controller (frequency setting). It is irrelevant to

switching the normal operation/inverse operation of the manual frequency setting.

(23 Function code J01 to J19, J56 to J62)

(OiElICIEl Function Code

B Assignment of interlock IL (Function code data = 22)

In a configuration where a magnetic contactor is installed in the power output (secondary) circuit of the
inverter, the momentary power failure may not be detected accurately only by the momentary power failure
detection function in the inverter. In this case, using the interlock signal IL and inputting the digital signal can
restart the operation smoothly after momentary power failure. ([LJ] Function code F14)

Table 5.4-69
Input Signal IL Meaning
OFF No momentary power failure has occurred.
ON Momentary power failure has oc;currgd. (Restart after a
momentary power failure is valid)

W Assignment of link operation select LE (Function code data = 24)

When LE is on, operate the motor by following the frequency command or operation command from the
communication (RS-485 communication or field bus) set by the link function (operation select) (H30) or bus
function (operation select) (y98).

When LE is not assigned, it is same as when LE is on. ([IJ Function code H30, y98)

Details of

Function Codes
) ) ) F codes

W Assignment of universal DI U-DI (Function code data = 25) EO01 to E09
This function enables monitoring of digital signals from the periphery equipment of the inverter via RS-485 C codes
communication or field bus by connecting to the digital input of the inverter. Digital signals assigned to the Ezzgzz
universal DI can be used as a simple monitor regardless of the inverter operation. A codes
Accessing to universal DI via the RS-485 communication or fieldbus communication, see the b codes
respective instruction Manuals. r codes
J codes
d codes
B Assignment of activation property select STM (Function code data = 26) ;Jccggee:

This function enables to select whether auto search is executed or not at the time of start (auto search
executed without stopping the motor).
(EJ Function code H09)
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W Assignment of forcible stop STOP (Function code data = 30)

When STOP is turned off, the motor decelerates to a stop in accordance with the forcible stop deceleration
time (H56). After the motor stops, the inverter enters the alarm state with the alarm ~~5 displayed.

(EJ Function code F07)

W Assignment of pre-excitation EXITE (Function code data = 32)

When EXITE is turned on, the pre-exciting feature activates. Even if this function is not set, specifying H85
Pre-excitation (Time) to other than "0.00" enables the inverter to automatically start pre-exciting of the motor
when it is turned on. (This function is applied to the vector control with/without the speed sensor.)

(EJ Function code H84, H85)

B Assignment of PID integral and differential components reset PID-RST (Function code data = 33)
When PID-RST is turned on, the integral and differential components of the PID controller are reset.

(3 Function code J01 to J19, J56 to J62)

W Assignment of PID integral component hold PID-HLD (Function code data = 34)
When PID-HLD is turned on, hold the integral components of the PID controller.
(3 Function code J01 to J19, J56 to J62)

H Assignment of local (keypad) command select LOC (Function code data = 35)

When LOC signal is used, switching between remote/local is possible for the operation command and the
setting method of the frequency setting.

[LL]] For details of switching between remote and local, see Chapter 3, Section 3.3.6 "Remote and Local
Modes."

B Assignment of dew condensation prevention DWP (Function code data = 39)

When the dew condensation prevention DWP is turned on in a stopped state, the DC power is applied,
increases the motor temperature, and prevent dew condensation. ([ Function code J21)

B Assignment of commercial power switching sequence (50 Hz) ISW50,
Commercial power switching sequence (60 Hz) ISW60 (Function code data = 40, 41)

This function enables to control the magnetic contactor for switching commercial power operation /inverter
operation according to the integrated sequence by ISW50 or ISW60 signals from external sources.

This control is valid only when ISW50 or ISW60 has been assigned and the commercial power -> inverter
operation switching SW88 and SW52-2 are assigned to output terminal.

Use ISW50 or ISW60 depending on the frequency of the commercial power.

See <Circuit Diagrams and Configuration> and <Operation chart>.

Table 5.4-70
Assignment Operation (When Activating Commercial Power ->
Inverter)
Commercial power switching sequence (50 Hz) Start at 50 Hz.
ISW50
Commercial power switching sequence (60 Hz) Start at 60 Hz.
ISW60
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Note Do not assign both ISW50 and ISW60 at the same time. Doing so cannot guarantee the result.

<Circuit Diagram and Configuration>

Commercial power Thermal relay

88 49
R - [
Main power S < M :@ Motor
T S M
Inverter
RO
TO
Inverter primary Inverter secondary
52-1 52-2

Fig. 5.4-51 Main circuit Configuration drawing

(OiElICIEl Function Code

Motor operation
control by inverter

Inverter Inverter prima
Run command [FWD] [Y1] M 52-1 P ry
I FWD Sws2-1 L1 * Need not be assigned.
un]
[Y2] ] Inverter secondary
SW52-2 I~ 52-2
Commercial/lnverter
Commercial/inverter | SWitch sequence [Y3] ] Commercial power line
—_—— command Swass - 88

[X2] ISw50 —
(ON means the inverter.)

Commercial-side

thermal relay

49

* During commercial-power operation,
an overcurrent flow opens this relay.

Details of
. . . . . ) Function Codes
Fig. 5.4-52 Control circuit Configuration drawing F codes
EO01 to E09
C codes
Table 5.4-71 Table of Input/Output Relations E ‘C’zgzz
Input Output (Magnetic Contactors) | Acodes
Inverter b codes
Run Operation r codes
ISW50 / ISW60 Command SW52-1 SW52-2 Swss " Jcodes
ON ON d codes
U cod
OFF OFF OFF OFF e
(Commercial power) OFF OFF y codes
ON ON
ON ON ON OFF
(Inverter) OFF OFF
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<Operation Chart>

From inverter operation to commercial power operation (ISW50/ISW60: ON -> OFF)

(1
)

@)

The inverter output is immediately blocked (Gate OFF)

SW52-1: Inverter primary side circuit, and SW52-2: Inverter secondary circuit are turned off
immediately.

After t1 (Set time of 0.2 sec. + function code H13) is elapsed, if the operation command is on, SW88:
turning on the commercial power circuit.

From commercial power operation to inverter operation (ISW50/ISW60: OFF -> ON)

(1
)
@)

(4)

SW52-1: The inverter primary side circuit is turned on immediately.
SWa88: The commercial power circuit is turned off immediately.

After an elapse of t2 (0.2 sec + time required for the main circuit to get ready) from when SW52-1 is
turned on, the inverter secondary circuit SW52-2 is turned on.

After an elapse of t3 (0.2 sec + time specified by the function code H13) from when SW52-2 is turned
on, the inverter harmonizes from the commercial frequency, and recovers to the operation with the
frequency set by the inverter.

Inverter Commercial-power .
operation i operation ; Inverter operation
ISW50/60 ON ON
Swh2-1 ON ON
| Vot2
1 rt—i
SW52-2 ON E ON
Ct1 | I
r— 1 :
Swss 5 ON 5
i i i t3 !
1 1 >,
Inverter | '
operation ON l ON
I | ' Inverter drive at
Commercial | , commercial power
power | | ' frequency
frequency | : '

Motor ~ -------"---r--- T
speed —gf" _________

Frequency set
by inverter

U [

t1: 0.2 sec + H13 (Re-start wait time after momentary power failure)
t2: 0.2 sec + Time required for the main circuit to get ready
t3: 0.2 sec + H13 (Wait time before restart after momentary power failure)

Fig. 5.4-53
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<Selection of Commercial Power Switching Sequence>

With the function code J22, whether switching to the commercial power driving automatically when an
inverter alarm occurs can be selected.

Table 5.4-72
Data for J22 Sequence (when an alarm is output)
0 Keep inverter-operation (Alarm stop)
1 Automatic switching to commercial power driving

@ - The sequence operates normally also when SW52-1 is not used and the main power of the
inverter is supplied at all times.

- When SWH52-1 is used, connect the auxiliary input terminals [RO] and [T0Q] to the control
power supply. When SW52-1 is cut without using [RO] and [TO0], the control power supply
turns off.

- The sequence operates normally even if an alarm occurs in the inverter except when the
inverter itself is broken. Therefore, for a critical facility, be sure to install an emergency
switching circuit outside the inverter.

- When both commercial side contactor (88) and the inverter output side (secondary side)
contactor (52-2) are simultaneously turned on, the main power is input from the inverter
output side (secondary side). In some cases, the inverter gets damaged. To prevent it, be
sure to set up an interlocking logic outside the inverter.

(OiElICIEl Function Code

<Sequence Example>

1) Standard sequence

Main power
Commercial power ] ] ]
selection switch Operation selection switch
) ! E-\3S  E-p5S 43
88 52-1 (run) (stop) | “ONwhenthe INV Commercial
inverter is
selected Run ®
S FiD X 1
RST RO TO M W Hfo Is);v s 33 43
Inverter
SW52-1 SW52-2 Swss ALM
uvow CME ¥3 Y2 Y1 304 30C @ Stop
©-0-©
T1ITHR  did 5S
\W 52-2
DC
24V T
52-1X 52-2X 88X
IM

? Details of

: Function Codes

! 52-1X 52-2X 88X F codes

i EO01 to E09

. 38 THR C codes

I P codes

i 52-2 H codes
Control /S coges
power | _bcodes
source | rcodes

: J codes

i d codes

. U codes

I y codes

| |::] 52-1 [:] 52-2 [:] 88
\ 4

Inverter-operation ~ Commercial-power operation

Fig. 5.4-54
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2) Sequence with an emergency switching function

Main power
| [ Commercial power ‘ Operation selection switch |
selection switch
0\ 0Pk 0
88 52-1 ON whon th INV Com.
* en the
inveger is selected @ Run @
RS T RO TO o FiD X1 3S 3
I1sw50
Inverter Normal Emergency
SW52-1 SW52-2 Sswss ALM Stop @
UV CNE ¥3 Y2 Y1 30A 30
5S 44
111 ™R 1T
\ 52-2 Note: This switch is provided for manually
ZDEV switching the run command source to a
commercial power line when the automatic
52-1X 52-2X 88X switching sequence fails due to a critical
M failure of the inverter.
A .
| 24 Emergency switch
. 55 <Note>
i E-- Emer-
: (stop) Normal Tgenc)’
|
! 38
. OPX  E-° (run) 88X
Control
power OPX
supply
: 52-1X 52-2X THR
|
i 88 52-2
52-2 88

i [j OPX
h 4

52-1

Run command

Inverter-operation

Commercial-power operation

Fig. 5.4-55

3) Sequence 2 with an emergency switching function (Automatic switching by the alarm output issued by

the inverter)

Main power
ial
I ] gg\;,nerngfcﬁon| Operation selection switch |
J OPX switch
88 591 43X INV___Com.
* ON when the
1 1 inverter is Run
selected
RS T RO TO o FID X1 3S 43
ISws0
Inverter Normal Emergency
SW52-1 Sws22  swes ALM @ Stop
UV CNE ¥3 Y2 Yi 30A 300
5S 44
Rk RLINO0 R
\ 52-2 I
ZDI?V Ellj ¢ Note: This switch is provided for manually
switching the run command source to a
52-1X 52-2X 88X 30 commercial power line when the automatic
M switching sequence fails due to a critical
failure of the inverter.
A
| Emergency 4
. E 58 switch
| T (stoy 43 <Note> 0
: (stop) ) Normal] | Emer-
| | Inverter T Commercial gency
| | 30
Do\ ok B\ 38 \ 88X
i (run) 730
Control
power | 1 OPX
supply
: 52-1X 52-2X THR
|
i 88 52-2
52-1 52-2 88

| [Fl OPX
h 4

43X

Run command

Inverter-operation Commercial-power operation

Fig. 5.4-56
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B Assignment of servo lock command LOCK (Function code data = 47)
When LOCK is on, servo-lock command is valid. When LOCK is off, the servo-lock command is invalid.

(3 Function code J97 to J99)

B Assignment of pulse train input PIN and pulse train code SIGN (Function code data = 48, 49)

Frequency setting is possible by the pulse train input with terminal [X7]. Assignment of pulse train input PIN
to terminal [X7] is necessary. In addition, assigning pulse train code SIGN (other than terminal [X7] is valid)
enables specifying the polarity of frequency setting by pulse train code.

(3 Function code F01)

H Battery operation valid command BATRY (Function code data = 59)

When this terminal command is turned on, the undervoltage protection is invalidated. In that case, the motor
can be operated by the inverter with undervoltage status by the battery power.

When BATRY is assigned to the digital input terminal, the operation becomes same as F14 = 1 regardless of
F14 setting, and the inverter trips after the power shortage is recovered.

When BATRY is on, the input open phase protection operation becomes invalid regardless of the function
code H98 bit 1 setting.

In addition, the main power down detection also becomes invalid regardless of H72 setting.

@ Prerequisite of battery operation
(1) Terminal order BATRY (data = 59) can be assigned to any digital input terminal.

(2) As shown in Fig. A and Fig. B, DC link bus voltage is supplied from the battery to the main
circuit (L1/R-L3/T or L2/S-L3/T).

(3) The specified voltage (sinusoidal waveform or DC voltage) is input to auxiliary power terminal
(RO-TO).

(4) In case of 200 V/37 kW or higher or 400 V/75 kW, input the specified power supply
(sinusoidal waveform) to the fan power supply auxiliary input (R1-T1) as shown in Fig. B, and
change the fan power supply switching connector as shown in Fig. C in order to execute the
battery operation.

(5) The terminal that BATRY (data = 59) is assigned has to be turned on simultaneously with the
MC2.

MCH1 R,S,Ti
Power .
Supply) 2 | l |
- .
MC2 l
|
Battery _:
f—< ° l
BATRY!
UPS RO.TO | Control circuit l
etc. : * l

Fig. 5.4-57 Connection diagram example (200 V/30 kW or lower, 400 V/55 kW or lower)
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. + : < )
-¢ Converter Edc .

-N(-) Inverter
> |
Battery _S;/— | .

' |

BATRYI | .

RO.TO Control circuit |

uPs R1,T1 :
ete. : | { Fan power supply | |

CNRRD 4k, X ON W white)
Setting .’ ok,
4
Y (GF
- When the terminals R1 and T1 are When the terminal R1, T1 is used
Application not used (Battery operation)

Fig. 5.4-59 Fan power supply switching

Battery operation (When BATRY = ON)

(1)  Undervoltage protection function (. //) becomes non-operating status.
(2

3
(4

Note

) The inverter can operate the motor even under the undervoltage condition.
)  Operation ready complete RDY signal is forcibly turned off.
)

The circuit of charging resistor is shorted after the delay time T1 from the BATRY terminal
being turned on. (73X = ON) In addition, after the delay time T2 (max. 0.1 sec.), the battery
operation starts. For T1 specifications, see the table on the next page.

Main power
MCA1

BATRY

MC2

73X

Battery power supply

M T Battery operation-

enabled zone
LU . ON |
RDY M
DC link bus voltage Edc
A

Undervoltage level

v

Detected speed

a S-curve acce./dece. disabled
Reference Frequency

0
Run command

i

Fig. 5.4-60 Battery operation timing chart
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Table 5.4-73 Time from BATRY ON to 73X ON: T1

®)
(6)

— o~
N = |Z
vv|o
-
o

®)

(6)

Power supply condition 30 kW or below 37 kW or above

Time required for turning on the control power 100 ms 500 ms
supply, switching to the power supply from the
battery, and then to turning on the charging
resistor short circuit 73X

Time required from the occurrence of 205 ms
momentary power failure in the control power
supply ON status, switching to the power
supply from the battery, and turning on of the
short circuit 73X for the charging resistor

S-curve acceleration/deceleration becomes invalid.

The operable speed during the battery operation is calculated by using the following
expression.

Frequency command during Battery voltage - 5[V]
rescue operation in power x Base frequency (F04) x k
failure < J2 x Base voltage (F05)

Here,

Battery voltage: 24 VDC or higher (200 V class)
48 VDC or higher (400 V class)

Rated frequency: F04
Rated voltage: FO5 (Motor rated voltage (V))

k: Safety factor (Lower than 1 Approx. 0.8)

Connect the battery power supply before or simultaneously with turning on the BATRY signal.

Between the period from turning on of the BATRY signal and MC2 (and power supply start
from the battery) to the state that the battery operation is possible, the delay time "T1" + "T2"
indicated in the above "time chart" occurs.

Do not turn on the BATRY signal when the voltage is same or higher than the specified
undervoltage (before / [/ is indicated after the power failure). If the BATRY signal is turned on
with the voltage same or higher than the undervoltage value, the specified amount, the short
circuit for charging resistor 73X remains on.

During the battery operation, avoid driving with application of the heavy load. Operate with no
load or braking load.

(Sufficient torque cannot be obtained by the battery voltage, and the motor may stall in such
case.)

Operate the battery in a low speed, and pay attention to the battery capacity.

In addition, when the high voltage is supplied (such as when 300 VDC power supply at 200 V
class inverter and 600 VDC power supply at 400 V class inverter), operate normally without
the battery.

During the normal operation, it is required to turn off the BATRY signal. If the main power is
turned on with the BATRY signal on, the 73X remains ON, causing the rectifier diode getting
damaged.
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W Assignment of input during commercial driving (motor 1 to motor 4) CRUN-M1 to CRUN-M4
(Function code data = 72, 73, 74, 75)

With this function, the cumulative run time of motors can be integrated not only during the inverter drive but
also during the commercial power drive.

While the CRUN-M1 to CRUN-M4 are ON, the inverter judges that each motor is driven by commercial
power, and integrates the run time of the corresponding motor.

W Assignment of droop select DROOP (Function code data = 76)
With the DROOP signal, turning on/off the droop control become possible.

Table 5.4-74
Input signal DROOP Droop control
ON Valid
OFF Invalid

(] Function code H28)

B Assignment of PG alarm cancel PG-CCL (Function code data = 77)

When the PG alarm cancel PG-CCL is ON, the inverter ignores a PG wire break alarm. This function cancels
the alarm when switching PG wires in switching motors in order to prevent the situation to be detected as a
broken wire.

W Assignment of Run forward and stop command FWD (Function code data = 98)

When FWD is on, the motor runs forward, and when FWD is off, the motor decelerates and stops.

Tip Run forward and stop command FWD can be set only by E98 and E99.

W Assignment of run reverse and stop command REV (Function code data = 99)

When REV is on, the motor runs backward, and when REV is off, the motor decelerates and stops.

Tip Run reverse and stop command REV can be set only by E98 and E99.

B Assignment of servo lock gain select SLG2 (Function code data = 110)

When SLG2 is on and when the servo lock gain 2 is selected, the servo lock 1 gets selected when SLG2 is
off.

B Assignment of forcible stop (terminal block only) STOP-T (Function code data = 111)

When STOP-T is off, the forcible stop becomes active. However, the command by communication is ignored,
and it becomes possible only on the actual terminal block. The forcible stop operation is same as the STOP
terminal.

E10 to Acceleration Time 2 to 4, Deceleration Time 2 to 4 (See FO7)
E15

For detailed descriptions of settings of acceleration/deceleration time 2 to 4, see the section describing the
function code FO07.
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E16, E17 Torque Limit Value 2-1, 2-2 (See F40)

For details of settings of torque limit values 2-1, 2-2, see the section describing the function code F40.

E20 to E23 Terminal [Y1] to [Y4] (Function Select)
E24, E27 Terminal [Y5A/C] and [30A/B/C] (Relay Output)

Terminals [Y1] to [Y4], [Y5A/C] and [30A/B/C] are programmable general-purpose output terminal. functions
can be assigned by using E20 to E24 and E27. With the negative logic setting, switching between active ON
and active OFF of each signal is possible.

The factory default setting is normal logic system "Active ON." Terminals [Y1] to [Y4] are transistor outputs
and terminals [Y5A/C] and [30A/B/C] are relay contact outputs. Generally, in terminal [30A/B/C] output, when
an alarm is output, the relay is energized so that [30A] and [30C] will be closed, and [30B] and [30C] opened.
However, in the negative logic setting, when an alarm is output, the relay is de-energized but [30A] and [30C]
can be opened, and [30B] and [30C] can be closed and used as a fail-safe.

@ - In the negative logic setting, each signal becomes active (ex.: alarm generate side) while the
inverter power is blocked. This may be useful for the implementation of failsafe power systems.
Furthermore, the validity of these output signals is not guaranteed for approximately 1.5
seconds (for 22 kW or below) or approx. 3 seconds (for 30 kW or above) after power-ON.
During this period, take appropriate procedure such as masking them outside.

- Contact output (terminals [Y5A/C] and [30A/B/C]) are mechanical contacts. Frequent ON/OFF
switching cannot be accepted. Where frequent ON/OFF switching is anticipated (for example,
limiting a current by using signals subjected to inverter output limit control such as switching to
commercial power line or direct-on-line starting), use transistor outputs ([Y1] to [Y4]) instead.
The service life of a relay is approximately 200,000 times if it is switched on and off at
one-second intervals. Output the signals, which are switched on/off highly frequently, from the
terminal [Y1] to [Y4].

(OiElICIEl Function Code

The tables given on the following pages list functions that can be assigned to terminals [Y1] to [Y4], [Y5A/C],
and [30A/B/C]. Explanation of each signal is provided in an order of assigned data. However, highly relevant
signals are collectively described where one of them first appears. See the function codes or signals in the
"Related function codes/signals (data)" column, if any.

The FRENIC-MEGA runs under V/f control, dynamic torque vector control, V/f control with speed sensor,
dynamic torque vector control with/without speed sensor, or "vector control with speed sensor." Some
functions are effective only to specified control method. In the control system field, "O: Valid" or "X: Invalid" is

indicated for each function. (See page 5-3.) Details of

Function Codes
F codes
EO1 to E27
C codes
P codes
H codes
A codes
b codes
r codes
J codes
d codes
U codes
y codes
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Explanations of each function are given in normal logic system "Active ON."

Table 5.4-75
Data Control Method Related
) ) ) Function
Active Active Defined Functions Signal Name i PG | PG i Torque Code{
ON OFF VIf |Less| " |Control|Related Signal
(Data)
0 1000 Running RUN OlOoO|O|O (@) —
1 1001 Frequency (speed) arrival IFAR O]l 0|00 X | E30
2 1002 Frequency (speed) detected FDT O]l O | 0|0 O |E31,E32
3 1003 Stopping due to undervoltage LU O|lO0| 0O ]|O O —
4 1004 Torque polarity detected B/D OlO|O|O O —
5 1005 Inverter output limiting IOL OlO|O|O (@) —
6 1006 Auto-res?artlng after momentary IPF o O olo o |F14
power failure
7 1007 Motor overload early warning OL oO|lO0 |00 (@) % F10,
8 1008 Keypad operating KP O]l O | 0|0 O —
10 1010 Inverter ready output RDY O]l 0|0 |0 O —
Switch between commercial
1 } power/m_verter operation _ swss olo!| x| x X
(Magnetic contactor at commercial
power supply side) EO1 to E09
Switch between commercial ISW50 (40)
12 - power/inverter operation SW52-2 O|lO| X |X| x [|lSw60(41)
(For inverter output side) J22
Switch between commercial
13 - power/inverter operation SW52-1 OO | X |X X
(For inverter output side)
AX terminal function
15 1015 (For magnetic contactor at inverter input |[AX oO|lO0 |00 (@) —
side)
16 1016 Shifting to pattern operation stage  |TU OO | O[O X
17 1017 Pattern operation cycle complete TO O|O | 0|0 X
18 1018 Pattern operation stage No. 1 STG1 oO|lO0| 0|0 X
19 1019 Pattern operation stage No. 2 STG2 O|lO0O|O|O X
20 1020 Pattern operation stage No. 4 STG4 O|lO | O[O X
Inverter output limiting
22 1022 (With delay) IOL2 O|lOo0| OO O |IOL (5)
25 1025 Cooling fan ON/OFF control FAN O|O0| 0|0 O | H06
26 1026 Retrying TRY O]l 0|00 O | HO4, HO5
27 1027 Universal DO U-DO O]l O | 0|0 (@) —
28 1028 Cooling fin overheat early warning |OH OO0 | OO0 O —
For details,
see the PG
29 1029 Simultaneous complete signal SY X|1O| X |O X Icr;;ergface
Instruction
Manual.
30 1030 Lifetime warning LIFE O]l O | 0|0 O |H42
31 1031 Frequency (speed) detected 2 FDT2 O|lO0 | 0|0 O |E32,E36
33 1033 Command loss detected REF OFF OO | O[O O |E65
35 1035 Inverter outputting RUN2 O]l 0|0 |0 O | RUN (0)
36 1036 Under overload prevention control  |OLP oOlOoO|O|O X |H70
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5.4 Details of Function Codes

Data Control Method Related
] ) . Function
Active Active Defined Functions Signal Name| i PG | PG oG Torque Code{
ON OFF VIf |Less Control|Related Signal
(Data)
37 1037 Current detected ID O|O|0O]|O0O O
38 1038 | Current detected 2 ID2 o|o|o|o| o |E34ES5
E37, E38,
39 1039 Current detected 3 ID3 O]l O | 0|0 O | E55, E56
41 1041 Low current detected IDL O|lO| 0O ]|O0O O
42 1042 PID alarm output PID-ALM O]l O | 0O |0 X |J11toJ13
43 1043 Under PID control PID-CTL OlO | O[O X [Jo1
44 1044 PID small water amount stopping PID-STP O|O0 |00 X [J08, J09
45 1045 Low torque detected U-TL OO | O[O O
46 1046 Torque detected 1 TD1 O|O0O|O|O| O |E78t0oE81
47 1047 Torque detected 2 TD2 OlOoO|O|O O
)
48 1048 Motor 1 switched Swm1 O]l O | 0|0 O '8
o
49 1049 Motor 2 switched SWm2 OO | O[O O | Ad42. b42 g
50 1050 | Motor 3 switched Swm3 olo|o]o] o |®2 5
c
51 1051 Motor 4 switched SWM4 O]l 0|0 |0 O z
52 1052 Running forward signal FRUN OlO|O|O O — [Te}
D
53 1053 Running reverse signal RRUN OlOoO|O|O O — ‘%
=
i O
54 1054 | In remote mode RMT olo|olo] o gsgz ?ec“on
56 1056 Thermistor detection THM O|O0| 0|0 O |H26, H27
57 1057 Brake signal BRKS o|%|o|o X | J68to J72
58 1058 Frequency (speed) detected 3 FDT3 O|lO0 |00 O |E32,E54
59 1059 C1 terminal wire break detected C10FF O|O0| 0|0 O |—
70 1070 Speed valid DNZS X|]O|O|O O |F25,F38
71 1071 Speed agreed DSAG X1 O|O]|O X |d21, d22
72 1072 Frequency (speed) arrival 3 FAR3 O|lO0 |00 X |E30
76 1076 PG error detected PG-ERR X|]1O|]O|O X | d21tod23
77 1077 Low and medium voltage detected |U-EDC OlO|O|O O |E76
78 1078 Momentary power failure IPF2 olololo o |e7e
decelerating
82 1082 Positioning completion signal PSET X[ X | X |O X [ J97 to J99
84 1084 | Maintenance timer MNT o|lo|o|o| o |HA
90 1090 Alarm details 1 AL1 O]l O | O |0 (@)
Details of
91 1091 Alarm details 2 IAL2 o]0 | 0O]|O0O O Function Codes
: F codes
92 1092 Alarm details 4 AL4 O|lO| 0O |0 @) E20 to E27
93 1093 Alarm details 8 IAL8 OlO| O[O O C codes
B P codes
98 1098 Light alarm L-ALM O]l 0| 0|0 O |H81,H82 H codes
99 1099 Batch alarm ALM oO|lO|J]O|O]| O — A codes
b codes
105 1105 Braking transistor broken DBAL O|lO0| OO O |H98 r codes
111 1111 | Customizable logic output signal 1 cLO1 O|0|0|O| O |yr1tours, :1] zggzz
112 1112 | Customizable logic output signal 2 CLO2 olo|o|o]| o |UsltoU8S U codes
y codes
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5.4 Details of Function Codes

Data Control Method Related
) . . Function
Active Active Defined Functions Signal Name| i PG | PG oG Torque Code{
ON OFF VIf |Less Control|Related Signal
(Data)
113 1113 Customizable logic output signal 3 CLO3 OO | O[O O
114 1114 Customizable logic output signal 4 CLO4 oO|lO0 |00 (@)
115 1115 Customizable logic output signal 5 CLOS oO|lO| O[O O

Note Functions that has "-" in the data active OFF field, the negative logic setting is not possible.

B Assignment of running RUN and inverter outputting RUN2 (Function code data = 0, 35)

This function is used as a signal that tells whether the inverter is running or not. If assigned in Active OFF,
these signals can be used as the in-stop signal.

Output Signal Basic Function Remarks
RU