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« Specifications of this card are subject to change without prior notice for improvement.
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Preface
Thank you for purchasing our PG interface card "OPC-G1-PG/OPC-G1-PG22."

Mounting the interface card in your FRENIC-MEGA inverter enables synchronous operation of two
motors equipped with pulse generators (PG).

This manual sets forth the simultaneous start synchronous operation and standby synchronous
operation.

Read through this manual in conjunction with the PG interface card instruction manual to become
familiar with proper handling and correct use. Improper handling might result in incorrect operation,
a short life, or even a failure of this product.

This manual does not contain inverter handling instructions. Refer to the FRENIC-MEGA
Instruction Manual.

Keep this manual in a safe place.

W Safety precautions

Read this manual thoroughly before proceeding with installation, connections (wiring), operation, or
maintenance and inspection. Ensure you have sound knowledge of the device 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.

Failure to heed the information indicated by this symbol may

A WARN I N G lead to dangerous conditions, possibly resulting in death or

serious bodily injuries.

Failure to heed the information indicated by this symbol may

ACAUTI ON lead to dangerous 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.

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.

@p * This icon indicates information that can prove handy when performing certain settings
or operations.

()] This icon indicates a reference to more detailed information.

-
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Chapter 1 BEFORE USE
1.1 Applicable Inverters

Synchronous operation using this interface card is available on the inverter type having the ROM
version as listed in Table 1.1.

Table 1.1 Applicable Inverters and ROM Version

Inverter Series Inverter Type Inverter Capacity ROM Version

FRENIC-MEGA FRNOOOG10-000 Any capacity 3000 or later

* Boxes replace alphanumeric letters that represent inverter capacity, enclosure, power supply voltage,
etc.

To check the inverter's ROM version, use Menu #5 "Maintenance Information 5_14" in
Programming mode. For details, refer to the FRENIC-MEGA Instruction Manual, Chapter 3,
Section 3.4.6 "Reading maintenance information."

Table 1.2 Display Items for Maintenance Information

Display on LED Monitor ltem Description

Shows the inverter's ROM version as a

- ns . .
5 M4 Inverter's ROM version 4-digit code.

1.2 Connection between the PG Interface Card and PGs on Reference and
Slave Motors

For instructions on how to mount the PG interface card, refer to the instruction manual of the PG
interface card "OPC-G1-PG" or "OPC-G1-PG22."

Connect the PG output signal wires for the reference motor to terminals XA, XB, and XZ on the PG
interface card and those for the slave motor, to terminals YA, YB, and YZ.

The counterclockwise rotation when viewed from the motor output shaft is regarded as "forward
rotation" (see Figure 1.1). The PG output signal wires should be connected so that the PG output
pulse during rotation in the forward direction forms the forward signal as shown in Figure 1.2 (B
phase advances 90 degrees from A phase).

Forward direction

Forward Reverse
ﬂ signal — = signal
NS Ry e 1 T
Bphaseianm
Motor PG 90°

Figure 1.1 Forward Direction of Motor and PG Figure 1.2 Rotational Direction and Output
Signal of PG
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Table 1.3 lists the relationship between the connection of reference PG output signals, the
rotational direction of the reference PG, and the rotational direction of the slave motor that receives
a run command (FWD or REV).

There are two types of synchronous operation--with/without Z-phase compensation. The former
uses the PG's Z phase; the latter does not.

Table 1.3 Connection of the Reference PG Output Signals and Rotational Direction of the Slave Motor

Operation without Z-phase Operation with Z-phase
Aand B oh When the compensation compensation
a Jphase rotational If the slave motor receives:

output signals I f
issued from the | direction o arunforward |arunreverse |arunforward | arunreverse
reference PG the reference | command command command command

PGis: (FWD), (REV), (FWD), (REV),

It rotates in the following direction.

If connected to Forward Forward Reverse Forward Stop *
terminals XA and
XB normally Reverse Reverse Forward Stop * Reverse
If connected to Forward Reverse Forward Stop * Reverse
terminals XA and
XB reversely Reverse Forward Reverse Forward Stop *

*

If the reference inverter rotates the motor but the slave inverter stops so that a positioning deviation
)

exceeds the specified deviation detection range, an 5~ alarm occurs.

If the rotational direction of the reference motor reverses before a positioning deviation exceeds the
range, however, synchronous operation starts at the point where the positioning deviation comes to
zero.

L] For details about synchronous operation with/without Z-phase compensation, refer to
Chapter 3 "Synchronous Operation Control."

@' To drive the slave PG in the direction opposite to the reference PG rotation in
synchronous operation with Z-phase compensation, connect the B and A phase output
signals issued from the reference PG to terminals XA and XB, respectively. (See Table

1.3.)



1.3 Option Terminals on the PG Interface Card

When connecting the PG interface card OPC-G1-PG or OPC-G1-PG22, refer to Table 1.4 or 1.5,
respectively.

1.3.1 OPC-G1-PG
Table 1.4 Option Terminals on OPC-G1-PG and Their Specifications

Terminal symbol Name Functions
Power input terminal from the external device
External power supply capacity:
PI External power supply +12 Vdc £10% or
input +15 Vdc +10%
(An external power supply to be connected should
assure at least "PG power consumption + 150 mA.")
Power output terminal
PO Power supply for PG +12 Vdc £10%, 120 mA or below, or
+15 Vdc £10%, 120 mA or below
CM PG common Common terminal for power supply and PG input
XA Aphase pulse input X ::r:éut terminal for A phase signal issued from reference
XB B phase pulse input X IFTgut terminal for B phase signal issued from reference
XZ Z phase pulse input X IFTSUt terminal for Z phase signal issued from reference
YA A phase pulse input Y Input terminal for A phase signal issued from slave PG
YB B phase pulse input Y Input terminal for B phase signal issued from slave PG
Yz Z phase pulse input Y Input terminal for Z phase signal issued from slave PG

[1] For details about switching between the internal and external power supplies, refer to the PG
Interface Card instruction manual.
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1.3.2 OPC-G1-PG22

Table 1.5 Option Terminals on OPC-G1-PG22 and Their Specifications

Terminal

Name Functions Remarks
symbol
Power input terminal from the external device
External power supply capacity:
Pl Externe_\l power 5 Vdc £10%
supply input
(An external power supply to be connected
should assure at least "PG power consumption.")
Power output terminal
PO | Powersupply for PG | 5 /4. 1105, 300 mA or below
Common terminal for power supply and PG input
CcM PG common (Equipotent with the inverter's [CM] terminal.)
XA A(+) phase pulse Input terminal for A(+) phase signal issued from
_________ inputX _________|referencePG |
XA A(-) phase pulse Input terminal for A(-) phase signal issued from
_________ inputX | reference PG
XB B(+) phase pulse Input terminal for B(+) phase signal issued from
input X reference PG ]
“XB B(-) phase pulse Input terminal for B(-) phase signal issued from
input X reference PG __]
f ; ; When these
Z(+) phase pulse Input terminal for Z(+) phase signal issued from _
Xz input X reference PG terminals have
_________________________________________________________________ no connection,
N Z(-) phase pulse Input terminal for Z(-) phase signal issued from turn ON selector
XZ ) 4 on the DIP
input X reference PG
SW1.
YA A(+) phase pulse Input terminal for A(+) phase signal issued from
input Y slavepc ]
N A(-) phase pulse Input terminal for A(-) phase signal issued from
YA :
input Y slavepc
B(+) phase pulse Input terminal for B(+) phase signal issued from
YB
input Y slavepc
“YB B(-) phase pulse Input terminal for B(-) phase signal issued from
_________ inputy __________|slavePG | ]
Z(+) phase pulse Input terminal for Z(+) phase signal issued from When these
Yz ) .
input Y slave PG terminals have
”””””””””””””””””””””””””””””””””””” no connection,
wyz | Z()phase pulse Input terminal for Z(-) phase signal issued from turn ON selector
input Y slave PG 18\7\;11 the DIP

G

Incorrect wiring of A/B phase could fail to run the motor normally or cause an inverter

trip.

Input signal status (pulse rate) on terminals [XA], [XB], [XZ], [YA], [YB], and [YZ] can be
checked by using Menu #4 "I/O Checking" (4_15, 4_16, 4_17 and 4_18) on the
inverter's keypad. For the operating procedure, refer to the FRENIC-MEGA Instruction
Manual. (Function code E52 = 2)



Chapter 2 CONNECTION DIAGRAMS

B Figure 2.1 shows connection diagram examples of the OPC-G1-PG.

1. When using inverter internal power supply 2. When using external power supply
ERENIC-MEGA ERENIC-MEGA

Slave Reference
motor  motor

Slave Reference
motor  motor

M M
PG PG,
CM: #74/
S
i
12Vdc £10%/15Vdc £10%

Figure 2.1 Connection Diagrams of OPC-G1-PG

Tip " When the inverter uses an external power supply, SW1 may be set at either 12V or 15V
side.

B Figure 2.2 shows connection diagram examples of the OPC-G1-PG22.

1. When using inverter internal power suppl: 2. When using external power suppl.

FRENIC-MEGA FRENIC-MEGA

Slave Reference
motor

Slave Reference
motor

ENGLISH

—_

5Vdc +10%
Figure 2.2 Connection Diagrams of OPC-G1-PG22
@' « For details about grounding, refer to the related PG interface card instruction manual.
« Recommended grounding for shielded wires differs depending upon the PG interface
card (OPC-G1-PG or OPC-G1-PG22).
The OPC-G1-PG should be basically grounded. If it malfunctions due to electrical
noise or other factors, however, changing the connection of the shielded wires could
improve the problem.
* When not using Z phases on the OPC-G1-PG22, turn ON both selectors 1 and 4 on
DIP SW1.
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Chapter 3 SYNCHRONOUS OPERATION CONTROL

The synchronous operation control enables the slave inverter to detect the reference motor
rotation with PG signals and synchronize the slave motor with the reference motor in rotation
speed and position.

The synchronous operation is available in three modes--Simultaneous start synchronous
operations using Z phase (d41 = 4) and without using Z phase (d41 = 2) and Standby synchronous
operation (d41 = 3).

Reference motor's PG signals should be fed to terminals XA, XB, and XZ, and slave motor's ones,
to terminals YA, YB, and YZ.

3.1 Specifications of Synchronous Operation
Table 3.1 lists the specifications of the synchronous operation.

Table 3.1 Specifications of Synchronous Operation

Item Specifications Remarks
Speed control range
under V/f control with 180 to 3600 r/min
speed sensor 4-pole motors and PGs with 1024 P/R
Control Speed control range Speed reduction ratio = 1:1
under vector control with | 1 to 3600 r/min During running at constant speed

speed sensor

Position control accuracy | +2°

Maximum wiring length: 100 m *
A/B phase encoders in use

Electrical

requirements Input pulse rate 10 p/s to 100 kp/s

* For PGs with an open collector output, the input pulse rate is 30 kp/s or below and the maximum wiring
length is 20 m.

Ti " For the procedure on how to calculate the PG input pulse rate based on the inverter
- output frequency, refer to Section 4.3 "Checking PG Pulse Rate."

3.2 Details of Synchronous Operation

Table 3.1 lists the synchronous operation modes.
Table 3.1 Synchronous Operation Modes

Synchronous operation mode Z-phase signal Refer to:
S!multanet_)us start synchronous operation Not required Section 3.2.1
without using Z phase
Standby synchronous operation Section 3.2.2

i i Required
Simultaneous start synchronous operation q Section 3.2.1

using Z phase




3.2.1 Simultaneous start synchronous operation

In simultaneous start synchronous operation (d41 = 2 or 4), the inverter controls the rotation speed
and position of the slave motor to maintain the difference between the reference and slave motors
(hereafter called deviation) at the time when the single motor drive operation is switched to the
synchronous operation. That is, it keeps the deviation between the integrated position pulses of the
reference and slave motors at zero.

If the deviation falls below the synchronization completion detection angle (specified by d77), the
inverter issues an SY synchronization completion signal. If synchronization is lost so that the
deviation exceeds 10 times the excessive deviation setting (specified by d78), the inverter shuts
down its output with the £~ alarm.

When d41 = 4 (Simultaneous start synchronization with Z phase), if any incorrect count due to
electrical noise or other factors is found in the integrated count of A/B phases, the inverter corrects
the error based on the Z phase difference.

When a run command for the slave motor is ON, the inverter continues to monitor the motor
positions even if the reference motor stops as long as the synchronous operation is not switched to
the single motor drive operation. When the reference motor starts running again, the inverter
restarts to control the slave motor to maintain the Z phase difference between the reference and
slave motors.

Reference PG
rotation speed — t

Run command

for slave motor — t
Slave PG
rotation speed — — t

Reference motor
integrated pulses

Slave motor
integrated pulses 0—i
Excessive deviation detected

a7

d77

J

Deviation of
position

SYoutput O Fi ON Correct the integrated values so that the Z phase difference

becomes the same as the first applied one. (when d41 = 4)

1
=

Z phase

360"
Reference PG
phase angle

Reference
--PG Z phase
-Slave PG

00—
360~

Slave PG

hase angle
p gl o 7/

Figure 3.1 Simultaneous Start Synchronous Operation

-9-

ENGLISH



3.2.2 Standby synchronous operation

In standby synchronous operation (d41 = 3), the inverter controls the slave motor to synchronize
its Z phase with the reference motor's Z phase, based on the first detected Z phases (positions) of
those two motors after the start of synchronous operation. The slave motor could cause a single
cycle delay at a maximum (on standby) at the start of operation.

Once the slave motor starts running after standby, it will never go standby unless the synchronous
operation is cancelled (see Note 1 below).

The Z phase synchronization angles of the reference and slave motors can be adjusted with d76.
The inverter integrates the position pulses for each of the reference and slave motors and controls

the slave motor's rotation speed and position to keep the deviation between those two motors at
zero.

If any incorrect count due to electrical noise or other factors is found in the integrated count of A/B
phases, the inverter corrects the error based on the Z phase difference.

If the deviation between those two motors falls below the synchronization completion detection
angle (specified by d77), the inverter issues an SY synchronization completion signal. If
synchronization is lost so that the deviation exceeds 10 times the excessive deviation setting
(specified by d78), the inverter shuts down its output with the 5~ alarm.

Reference PG
rotation speed t

Run command
for slave motor t

Slave PG
rotation speed t
3607
Reference PG
phase angle
° t
3607

Slave PG
phase angle o

SY output OFF ON

N

Start of standby Synchronization completed

Figure 3.2 Standby Synchronous Operation

Note 1: Synchronous operation cancellation conditions

In any of the following cases, the synchronous operation is canceled.

- The run command for the slave motor is turned OFF.

- Terminal command BX ("Coast to a stop") or STOP ("Force to stop") is turned ON.
- Any alarm occurs.

- The inverter switches to a single motor drive. (Assign terminal command Hz2/Hz1 and switch the
frequency command source with FO1/C30.)

- Under torque control or when the inverter is driven by commercial power.
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3.3 Block Diagrams
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3.4 List of Function Codes

Table 3.3 lists function codes related to synchronous operation control.
Table 3.3 Function Codes

Default | CNaN9®
Code Name Data setting range Unit - when
setting .
running
FO1, Frequency Command 1 0,1,2,3,5,7,8,11,12 - 0, N
C30 (Set FO1 or C30 to 12.) 2
F31, Analog Output [FMA] (Function) | 17: Positional deviation - 0 Y
F35 Pulse Output [FMP] in synchronous
operation
In the case of voltage
output:
0to +5 to +10 VDC:
-180 to 0 to +180 deg
F42 Drive Control Selection 0to6 - 0 N
(Set F42 to 3, 4 or 6 for
selecting control with
speed sensor)
EO1, E02, | Terminal [X1], [X2] Function (Function) | 11 (1011): Hz2/Hz1 - - N
EO03, E04, | Terminal [X3], [X4] Function "Select frequency
E05, E08, | Terminal [X5], [X6] Function command 2/1"
EO07, E08, | Terminal [X7]*1, [X8] Function (Only the related items
E09, | Terminal [X9] Function indicated)
E98, E99 | Terminal [FWD], [REV] Function
E20, E21, | Terminal [Y1], [Y2] Function (Relay output) [ 29 (1029): SY - - N
E22, E23, | Terminal [Y3], [Y4] Function "Synchronization
E24, Terminal [Y5] Function completed”
E27 Terminal [30A/B/C] Function (Only the related items
indicated) T
do1 Speed Control 1 (Speed command filter) | 0.000 to 5.000 s 0.020 Y (2]
d02 (Speed detection filter) | 0.000 to 0.100 s | 0.005 Y 6‘
do3 P (Gain) | 0.01 to 200.0 times| 10.00 Y zZ
do4 | (Integral time) | 0.000 to 5.000 s 0.100 Y w
do6 (Output filter) | 0.000 to 5.000 s | 0.020 Y
d70 (Speed control limiter) | 0.00 to 100.00 % | 100.00 Y
d14 Feedback Input (Pulse input format) | 0: Pulse train - 2 N
sign/Pulse train input
1: Forward rotation
pulse/Reverse
rotation pulse
2: A/B phase with 90
degree phase shift
d15 (Encoder pulse resolution) {0014 to EAB0 (hex.) P/R| 0400 N
*2 | (20 to 60000 pulses) (1024)
d16 (Pulse count factor 1) | 1 to 9999 - 1 N
d17 (Pulse count factor 2) | 1 to 9999 - 1 N

*1

*2

Mounting the PG interface card disables the pulse train input function assigned to the inverter's [X7]
terminal.

When synchronous operation is selected (d41 = 2, 3 or 4), the reference and slave sides should use a
PG (20 to 3000 P/R) of the same pulse resolution.
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Table 3.3 Function Codes (Continued)

Default Change
Code Name Data setting range Unit . when
setting :
running
d41 Application-defined Control 0: Disable (Ordinary - 0 N
(Mode selection) control)
2: Enable
(Simultaneous start
synchronization,
without Z phase)
3: Enable (Standby
synchronization)
4: Enable
(Simultaneous start
synchronization, with
Z phase)
(Only the related items
indicated)
d59 Command (Pulse Rate Input) 0: Pulse train - 0 N
(Pulse input format) sign/Pulse train input
1: Forward rotation
pulse/Reverse
rotation pulse
2: A/B phase with 90
degree phase shift
deo (Encoder pulse resolution) | 0014 to 0E10 (hex.) P/R | 0400 N
*2 | (20 to 3600 pulses) (1024)
d61 (Filter time constant) | 0.000 to 5.000 s | 0.005 Y
d62 (Pulse count factor 1) | 1 to 9999 - 1 N
d63 (Pulse count factor 2) | 1 to 9999 - 1 N
d71 Synchronous Operation 0.00 to 1.50 times| 1.00 Y
(Main speed regulator gain)
d72 (APR P gain) | 0.00 to 200.00 times| 15.00 Y
d73 (APR positive output limiter) | 20 to 200, % 999 Y
999: No limiter
d74 (APR negative output limiter) | 20 to 200, % 999 Y
999: No limiter
d75 (Z phase alignment gain) | 0.00 to 10.00 - 1.00 Y
d76 (Synchronous offset angle) | 0 to 359 deg 0 Y
d77 (Synchronization completion detection angle) | 0 to 100 deg 15 Y
d78 (Excessive deviation detection range) | 0 to 65535 *3 - | 65535 Y

(Display in units of 10
pulses)

*2 When synchronous operation is selected (d41 = 2, 3 or 4), the reference and slave sides should use a
PG (20 to 3000 P/R) of the same pulse resolution.
*3 The standard keypad has a 4-digit LED monitor that displays the upper four digits of the setting values.
For 10000 pulses or more, it displays the value in units of 100 pulses, with the x10 LED ON.

(B8]

For function codes not listed above, see the FRENIC-MEGA Instruction Manual, Chapter 5,

"Function Codes." For codes that are listed above and also in the FRENIC-MEGA Instruction
Manual, descriptions in this manual precede.
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3.5 Unavailable Function Codes

During synchronous operation, the following functions are not available.

F16 Frequency Limiter (Low)
C01to C04  Jump Frequency

Selecting "Vector control with speed sensor" (F42 = 6) disables the settings of the following
functions during synchronous operation, as well as making the above functions unavailable.

FO7, FO8 Acceleration Time 1/Deceleration Time 1
E10, E11 Acceleration Time 2/Deceleration Time 2
E13, E14 Acceleration Time 3/Deceleration Time 3
E15, E16 Acceleration Time 4/Deceleration Time 4
F24 Starting Frequency (Holding time)

F39 Stop Frequency (Holding time)

During synchronous operation, the following control should be disabled (H18 = 0, JO1 = 0).

H18 Torque Control
Jo1 PID Control

3.6 Configuring Function Codes

To perform synchronous operation, be sure to select the control with speed sensor (F42 = 3, 4 or
6) and configure the function codes given in this section.

In conjunction with this section, refer to Chapter 4 "Configuration Examples of Synchronous
Operation."

ENGLISH

3.6.1 Motor parameters

Configure function codes FO3 to F05, F42, P01 to P03, P06 to P12 and P99, referring to the
FRENIC-MEGA Instruction Manual, Chapter 5 "Function Codes."

When using motors 2, 3, and 4, configure the following function codes.

For motor 2: A01, A02, A03, A14, A15, A16, A17, A20, A21, A22, A23, A24, A25, A26, A39
For motor 3: b01, b02, b03, b14, b15, b16, b17, b20, b21, b22, b23, b24, b25, b26, b39
For motor 4: r01, r02, r03, r14, r15, r16, r17, r20, r21, r22, r23, r24, r25, r26, r39

In the descriptions given later, function codes for motors 2, 3, and 4 are omitted.
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3.6.2 Data setting for synchronous operation
FO1 Frequency Command 1
C30 Frequency Command 2

Select the pulse train input (FO1/C30 = 12) as a reference command source.

Switching between synchronous operation and single motor operation is possible using the
Hz2/Hz1 terminal command (see Figures 3.3 and 3.4). The switching example is given
below.

(Example) Turning terminal [X1] ON for single motor operation during which a digital
frequency command drives the inverter

Set FO1 and C30 data to "12" and "0," respectively. And set EO1 data to "11" to assign the
Hz2/Hz1 command to terminal [X1].

It is recommended to perform switching between synchronous operation and single motor
operation when the inverter is stopped. Switching when the inverter is running may activate
the protective function. To avoid it, decrease the difference between the output frequency
and the reference frequency to apply after switching.

FO7/E10/E12/E14  Acceleration Time
FO8/E11/E13/E15  Deceleration Time

Also in synchronous operation, the inverter controls the output frequency according to the
acceleration/deceleration time as usual. Set the acceleration/deceleration time as short as
possible. Be careful that, setting the acceleration/deceleration time longer than that of the
reference inverter loses the following capability of the slave motor.

(Tip. Selecting "Vector control with speed sensor" (F42 = 6) ignores the
- acceleration/deceleration times specified by the function codes, running the
motor with the acceleration/deceleration time 0.0 s.

F23,
F25,

F24 Starting Frequency, Starting Frequency (Holding time)
F39 Stop Frequency, Stop Frequency (Holding Time)

Set the starting frequency and stop frequency as low as possible to the extent that the motor
can generate enough torque.

During synchronous operation, set the holding times for the starting frequency and stop
frequency at 0.0 s, basically.

Running with the frequency lower than the stop frequency or starting frequency cannot be
followed.

Be careful that specifying the holding time deteriorates the following capability at the time of
startup or stop.

Ti ~ Selecting "Vector control with speed sensor" (F42 = 6) ignores the starting/stop
- frequencies specified by the function codes, running the motor with the holding
time 0.0 s.

-16 -



F42 Drive Control Selection

To perform synchronous operation, select the control with speed sensor (F42 = 3, 4 or 6).
Usually, select "V/f control with speed sensor" (F42 = 3).

d01tod04 Speed Control
(Speed command filter, Speed detection filter, P (Gain), | (Integral time))

doé Speed Control (Output filter)

These function codes control the speed control sequence.

Speed command filter (d01) Output filter (d0B)

%
' ,——_“ Speed regulator > Torque

Reference speed ———| s (P! processor) > command

P (Gain) (d03)

| {Integral time) (d04)

Speed detection filter (d02)

Detected speed ——p 'i

B Speed command filter (d01)
d01 specifies a time constant determining the first order delay of the speed command filter.

Modify this data when an excessive overshoot occurs against the change of the reference
speed.

Increasing the filter time constant stabilizes the reference speed and reduces overshoot
against the change of the reference speed, but it slows the response speed of the inverter.

ENGLISH

B Speed detection filter (d02)
d02 specifies a time constant determining the first order delay of the speed detection filter.

Modify this data when the control target (machinery) is oscillatory due to deflection of a drive
belt or other causes so that ripples (oscillatory components) are superimposed on the
detected speed, causing hunting (undesirable oscillation of the system) and blocking the PI
processor gain from increasing (resulting in a slow response speed of the inverter). In
addition, if the lower encoder (PG) resolution makes the system oscillatory, try to modify this
data.

Increasing the time constant stabilizes the detected speed and raises the Pl processor gain
even with ripples superimposed on the detected speed. However, the detected speed itself
delays, resulting in a slower speed response, larger overshoot, or hunting.
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W P gain (d03), | integral time (d04)
d03 and d04 specify the gain and integral time of the speed regulator (Pl processor),
respectively.

P gain

Definition of "P gain = 1.0" is that the torque command is 100% (100% torque output of each
inverter capacity) when the speed deviation (reference speed — detected speed) is 100%
(equivalent to the maximum speed).

Determine the P gain according to moment of inertia of machinery loaded to the motor
output shaft. Larger moment of inertia needs larger P gain to keep the flat response in whole
operations.

Specifying a larger P gain improves the quickness of control response, but may cause a
motor speed overshooting or hunting (undesirable oscillation of the system). Moreover,
mechanical resonance or vibration sound on the machine or motor could occur due to
excessively amplified noises. If it happens, decreasing P gain will reduce the amplitude of
the resonance/vibration. A too small P gain results in a slow inverter response and a speed
fluctuation in low frequency, which may prolong the time required for stabilizing the motor
speed.

Integral time

Specifying a shorter integral time shortens the time needed to compensate the speed
deviation, resulting in quick response in speed. Specify a short integral time if quick arrival to
the target speed is necessary and a slight overshooting in the control is allowed; specify a
long time if any overshooting is not allowed and taking longer time is allowed.

If a mechanical resonance occurs and the motor or gears sound abnormally, setting a longer

integral time can transfer the resonance point to the low frequency zone and suppress the
resonance in the high frequency zone.

B Output Filter (d06)

d06 specifies the time constant for the first order delay of the speed controller output filter.
Use d06 when even adjusting the P gain or integral time cannot suppress mechanical
resonance such as hunting or vibration. Generally, setting a larger value to the time constant

of the output filter decreases the amplitude of resonance; however, a too large time constant
may make the system unstable.

d70 Speed Control Limiter

d70 specifies a limiter for the Pl value output calculated in speed control sequence under V/f
control with speed sensor or dynamic torque vector control with speed sensor.

A PI value output is within the "slip frequency x maximum torque (%)" in a normally
controlled state.

If an abnormal state such as a temporary overload arises, the Pl value output greatly
fluctuates and it may take a long time for the Pl value output to return to the normal level.
Limiting the Pl value output with d70 suppresses such abnormal operation.
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d14 to d17 Feedback Input
(Pulse input format, Encoder pulse resolution, Pulse count factor 1,
Pulse count factor 2)

These function codes specify the speed feedback input under vector control with speed
sensor (F42 = 3, 4 or 6).

In conjunction with this section, refer to Chapter 4 "Configuration Examples of Synchronous
Operation."

This section contains also the descriptions of Command (Pulse Rate Input) (d59, d60, d62
and d63).

B Feedback Input, Pulse input format (d14) --- (d59)
d14 specifies the speed feedback input format.

Data for| Pulse input

d14 mode Remarks

Positive > Negative 5
polarity polarity

Pulse train -

0 sign/Pulse Pulse train sign OFF ON
train input
Pulse train input
Positive Negative
_ e —>E L —>
Forward polarity polarity

rotation pulse/

Reverse rotation pulse
Reverse

rotation pulse T
Forward rotation pulse n
—
Set the d14 data to "2" for Fuji motors exclusively designed for vector Q)
control. Z
L
Run Run
Aand B forward reverse
phases with signal signal
2 90 degree A phase input R
phase o
difference B phase input ,—[ ,_l ,_l ,_l
90 degree
B phase advanced B phase delayed

B Feedback Input, Encoder pulse resolution (d15) --- (d60)
d15 specifies the pulse resolution (P/R) of the speed feedback encoder.

B Feedback Input, Pulse count factor 1 (d16) and Pulse count factor 2 (d17) --- (d62), (d63)

d16 and d17 specify the factors to convert the speed feedback input pulse rate into the
motor shaft speed (r/min).

Specify the data according to the transmission ratios of the pulley and gear train as shown
below.
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Gear train

. Conveyor . (Transmission ratio: a/b)
L = No. of
Pulley ! - = testh:b o of
(Transmissicn =777 ™
ratio: c/d) A ih:
Radius: d - ] =
Radius: ¢ | L. Z 3
[¥A], [YB] Inverter Motor \(\E\:?ﬂ
FRENIC-MEGA |
UV W
Power — LUR,L2/S, L3 “
supply

Figure 3.5 An Example of a Closed Loop Speed Control System (Conveyor)

Listed below are expressions for conversion between a speed feedback input pulse rate and
motor shaft speed.

Pulse count factor 2 (d17)
Pulse count factor 1 (d16)

Motor shaft speed = x Encoder shaft speed

Pulse count factor 2 (d17) b d
Pulse count factor 1 (d16) a c

Pulse count factor 1 (d16) = a x c

Pulse count factor2 (d17) = b x d

@' When enabling "Vector control with speed sensor," mount the sensor encoder on
the motor output shaft directly, or on a shaft with the rigidity equivalent to the
motor output shaft. A backlash or deflection being on the mounting shaft could

interfere with normal control.

For using the Fuji VG motor exclusively designed for vector control, the sensor is
mounted on the motor shaft directly. Set both the pulse count factor 1 (d16) and
pulse count factor 2 (d17) to "1."

d59, d60 Command (Pulse Rate Input)
d62, d63 (Pulse input format, Encoder pulse resolution, Pulse count factor 1,
Pulse count factor 2)

These function codes specify the command frequency to apply to the inverter. The setting
items are the same as for feedback input (d14 to d17).

For application samples in the actual machinery, refer to Chapter 4 "Configuration Examples
of Synchronous Operation."

d61 Command (Pulse Rate Input)
(Filter time constant)

d61 specifies a filter time constant for pulse train input. Choose an appropriate value for the
time constant taking into account the response speed of the machinery system since a large
time constant slows down the response. When the reference frequency fluctuates due to
small number of pulses, specify a larger time constant.
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d41 Application-defined Control

d41 selects the desired synchronous operation mode.
Table 3.4 Setting of d41

Data for d41 Function Synchronization system | Z phase signal
0 Ordinary control Disable Not required.
1 Constant peripheral speed control
Simultaneous start synchronization, Enable
2 .
without Z phase
3 Standby synchronization Required.
Simultaneous start synchronization,
4 .
with Z phase

L) - For details about synchronous operation modes, refer to Section 3.2.
« For details about the constant peripheral speed control, refer to the FRENIC-MEGA
User's manual, Chapter 5.

Tip'For the configuration procedures of synchronous operation, refer to Chapter 4
- "Configuration Examples of Synchronous Operation."

d71 Synchronous Operation (Main speed regulator gain)

d71 adjusts the main speed regulator gain to control the responsibility and the steady-state
deviation. Usually, it is not necessary to change the factory default.

Selecting simultaneous start synchronization without Z phase compensation (d41 = 2) only
enables the setting made with d71.

d72 Synchronous Operation (APR P gain)

d72 determines the response of the automatic position regulator (APR). (See Figures 3.3
and 3.4.)

ENGLISH

If the APR output comes to be a single rotation of the encoder shaft per second when the
phase angle deviation (position deviation) between the reference and slave PGs becomes
equal to a single rotation of the encoder shaft, that gain is assumed to be 1.0.

Setting a too large value to the gain data easily causes hunting, and setting a too small
value results in a large steady-state deviation.

Adjust the gain, referring to Figure 3.6 as a guide. If the d72 setting is adjusted, it is
recommended to adjust also the d02 setting as shown in Figure 3.6.

d16 1 1 1
Reduction rate —— -
d 1 15 30

d02 Speed Control |
(Time constant of 0.005s [ >Large

speed detection filter) g;?:}ﬁ;y

d72 i 15.00 ;
Synchronous Operation Large (Factory ﬁ Smal
(APR P gain) & default)

Figure 3.6 d72 Setting Guide
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d73 Synchronous Operation (APR positive output limiter)
d74 Synchronous Operation (APR negative output limiter)

These function codes specify the limits of APR output relative to the reference motor speed.
(See Figures 3.3, 3.4 and 3.7.)

Specification of "999" disables the limiter.

Reference
motor speed

Position
deviation d72

Figure 3.7 Operation of APR Output Limiter

d75 Synchronous Operation (Z phase alignment gain)

If the APR output is equal to 10 rotations of the encoder shaft per second when the phase
angle deviation (position deviation) between the reference and slave PGs becomes equal to
a single rotation of the encoder shaft, that gain is assumed to be 1.0.

Usually, it is not necessary to change the factory default. If the reduction ratio is small and
the encoder pulse count is low, it is necessary to decrease the Z phase alignment gain
relative to the factory default.

d76 Synchronous Operation (Synchronous offset angle)

In standby synchronous operation, the slave inverter delays starting to synchronize the Z
phase with that of the reference motor by the offset angle specified by this function code.
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d77 Synchronous Operation (Synchronization completion detection angle)

d77 specifies the synchronization completion detection angle.

If the absolute value of the phase angle deviation (position deviation) between the reference
and slave PGs becomes equal to or below the synchronization completion detection angle
specified by d77, the inverter issues a synchronization completion signal SY, provided that
the E20, E21, E22, E23, E24 or E27 data (Terminal function) is set to "29" (Synchronization
completed).

Once turned ON, the synchronization completion signal SY is kept ON for 100 ms.

Synchronization
completion
detection signal

SY -477__d77

ON
OFF

0 Position deviation

Figure 3.8 Synchronization Completion Detection Signal SY

d78 Synchronous Operation (Excessive deviation detection range)

d78 specifies the detection range for excessive deviation alarm (5-).

If the absolute value of the phase angle deviation (position deviation) between the reference
and slave PGs exceeds 10 times the d78 setting, the inverter issues an alarm ~~= and
shuts down its output.

I
During synchronous operation, the inverter always monitors an excessive deviation. The d78 []
setting should be made taking into account that the deviation temporarily increases [l
immediately after the start of running. %
L
Excessive
deviation alarm
Ero -d78x10;d78x10
} N
ON
OFF 0 Position deviation

Figure 3.9 Excessive Deviation Alarm £~
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Chapter 4 CONFIGURATION EXAMPLES OF SYNCHRONOUS
OPERATION

4.1 Typical Configuration and Pulse Setting
4.1.1 Speed reduction ratio setting

Figure 4.1 shows the system configuration applicable to the synchronous operation, taking a
conveyer system as an example.

Table 4.1 lists the availability of synchronous operation and the setting values for pulse count
factors 1/2 depending on the speed reduction ratio of each reduction gear when the synchronous
operation is selected (d41 = 3 or 4).

Synchronous operation with Z phase compensation is available only when the shaft rotation
speeds of the reference and slave PGs are identical with each other. Synchronous operation
without Z phase compensation is not subject to the restriction of the reduction ratio; however, pulse
generators with the same pulse resolution (P/R) should be used at both the reference and slave
sides.

Reference conveyer Same diameter Slave conveyer
_ . e ——
o / e
— —
= \I e Speed reduction
— 1 ratio Sm

Sbe 3 sy 5
" Wl Y 8 s .

e q)'\} ffé - § ° 5 R S
N Y )

Speed reduction N\ ~ s Speed reduction

ratio Cm >\ Y N ratio Sp

R
Q —

Reference

e
motor
STy FRENIC-MEGA
General- Speed reduction +
purpose ratio Cp Reference Slave PG OPC-G1-PG/
inverter PG OPC-G1-PG22
uv,w XA, XB, XZ YA, YB, YZ ]
Power
supply
RS, T

Ay

Figure 4.1 Configuration Example of Conveyer Synchronization System (d41 = 3 or 4)

Table 4.1 Availability of Synchronous Operation (d41 = 3 or 4) and Settings

Speed reduction ratio conditions . Synchronous
- - Synchronous operation of operation of PG Pulse count
Motor reduction| PG reduction conveyer belts P! factor
gear gear shafts
Cm=Sm Cp=9Sp Available Available
Cm#Sm Cp=Sp Available Available | 917 __ 1
- d16  SmxSp
Cm=Sm Cp #Sp Not available Available d62 = d16
Cmx Cp=SmxSp [Reference conveyer speed _ %j Available 463 = d17
Cm #Sm Cp#Sp Slave conveyer speed Cp Available

- The equations in the above table are for cases where the reference and slave motors have the same
number of poles.

Set the number of poles of the slave motor to PO1.
- For configuration examples, refer to Section 4.2.
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4.1.2 Wiring of PGs and slave's run forward/reverse command

Table 4.2 shows three wiring patterns of reference and slave PGs and the slave's run
forward/reverse commands according to the rotational directions of those PGs in relation to that of
the slave motor.

Table 4.2 System Configuration and Wiring of PGs

Slave's
System configuration examples d41 Wiring of PGs run
command

Reference conveyer Slave conveyer

o | Reference PG

= Normal
connection to
terminals XA
and XB

Slave PG

= Normal
connection to

3,4 terminals YA

and YB

Forward
Forward

Forward Forward

FRENIC-MEGA
+

Reference

PG
YA, YB,YZ

OPC-G1-PG/
Power OPC-G1-PG22
copply X8

RS, T

Reference PG
=> Normal
connection to
terminals XA
S{ and XB

Reference conveyer Slave conveyer

\ 2 Slave PG Reverse

)7
TR L e = Normal
S o N connection to
: S terminals YA
s ay and YB
NN

Reverse

Reference PG

= Reverse
connection to
terminals XA
and XB

Slave PG

= Normal
connection to
terminals YA
and YB

FRENIC-MEGA
+

ENGLISH

OPC-G1-PG/
OPC-G1-PG22

Forward

Reference conveyer Slave conveyer

2 | Reference PG

= Slave => Normal
- -~ S5 motor connection to
S . ) i} \ terminals XA
PN,
’ S pesS

and XB
Slave PG
= Reverse
connection to
terminals YA
and YB

Forward
REvEse Forward

FRENIC-MEGA

* 3,4
OPC-G1-PG/

OPC-G1-PG22
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4.2 Function Code Configuration Examples
4.2.1 For synchronous operation without Z phase compensation (d41 = 2)

Configuration example #1

Reference conveyer Slave conveyer

Reduction ratio Sm =

Reference
motor

General-|
purpose
inverter

No. of poles = 4 FRENI(i-MEGA

No. of poles = 4
OPC-G1-PG/

Reduction ratio Cp = —— | Reference
eduction ratio Cp PG OPC-G1-PG22

Power
supply
RS T

1000 P/R 1000 P/R

Ay

Figure 4.2 Configuration Example of Synchronous Operation System (without Z phase compensation)

Table 4.3 For Synchronous Operation (d41 = 2)

Function Code Setting Remarks
P01 | Motor (No. of poles) 4 | Set the number of poles of the slave motor.
d15 | Slave Pulse 1000 | In synchronous operation, be sure to set the
(Encoder pulse resolution) same value for both the reference and slave
PGs.
d16 (Pulse count factor 1) 11 d17 B 1 1 10
d17 (Pulse count factor 2) 10 16 SmxSp %X% !
d60 | Reference Pulse 1000 | Set the same value as d15.
(Encoder pulse resolution)
d62 (Pulse count factor 1) 1| d63 1 1 15
d63 (Pulse count factor 2) 15| d62 ~ SmxCp _ 1.1 =1
Table 4.4 Rotational Direction
Rotational direction of: Run command at slave inverter
Reference motor Reference PG Slave PG Run forward FWD Run reverse REV
Forward (FWD) Forward Forward Forward Reverse
Reverse (REV) Reverse Reverse Reverse Forward

L] For details about the run commands and rotational direction, refer to Section 1.2.
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Configuration example #2

Reference conveyer Slave conveyer

ratio Sm = i

Reference 1
motor - Reduction ratio Cp = 3

General-
purpose
inverter

FRENIC-MEGA
- + No. of poles = 4
No. of poles = 4 OPC.G1-PG/

OPC-G1-PG22

uv,w XA, XB

Power
supply
RS, T

2000 PIR 2000 PIR

Ay
Figure 4.3 Configuration Example of Synchronous Operation System (without Z phase compensation)

Table 4.5 For Synchronous Operation (d41 = 2)

ENGLISH

Function Code Setting Remarks
P01 | Motor (No. of poles) 4 | Set the number of poles of the slave motor.
d15 | Slave Pulse In synchronous operation, be sure to set the
(Encoder pulse resolution) 2000 | same value for both the reference and slave
PGs.
d16 (Pulse count factor 1) 1| d17 1 120
d16 smxsSp 1 171
d17 (Pulse count factor 2) 20 mxsp EXZ
d60 | Reference Pulse Set the same value as d15.
. 2000
(Encoder pulse resolution)
d62 (Pulse count factor 1) 1| d63 B 1 1 15
d63 (Pulse count factor 2) 15 | 962 “smxCp 1 171
5 3
Table 4.6 Rotational Direction
Rotational direction of: Run command at slave inverter
Reference motor Reference PG Slave PG Run forward FWD Run reverse REV
Forward (FWD) Reverse Forward Reverse Forward
Reverse (REV) Forward Reverse Forward Reverse

L) For details about the run commands and rotational direction, refer to Section 1.2.
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4.2.2 For synchronous operation with Z phase compensation (d41 = 3 or 4)

Configuration example #1

Reference conveyer Radius Slave conveyer

Reference
motor

Slave PG r =
2000 PIR smb

General-
purpose
inverter

FRENIC-MEGA No. of poles = 6

+
OPC-G1-PG/
OPC-G1-PG22
XA, XB, XZ
Power
supply
RS, T

®
Figure 4.4 Configuration Example of Synchronous Operation System (with Z phase compensation)

Table 4.7 For Synchronous Operation (d41 = 3 or 4) (Refer to Table 4.1.)

Function Code Setting Remarks
P01 | Motor (No. of poles) 6 | Set the number of poles of the slave motor.
d15 | Slave Pulse In synchronous operation, be sure to set the
(Encoder pulse resolution) 2000 | same value for both the reference and slave
PGs.
d16 (Pulse count factor 1) 1 | Each speed reduction ratio is calculated
according to the pulley's radius as shown
d17 (Pulse count factor 2) 10 | below.
d60 | Reference Pulse The reduction ratio of the slave motor is:
(Encoder pulse resolution) S = om — 30 _1
sma 150 5
The reduction ratio of the slave PG is:
T 40 1
2000 =S 7
SP=i. T80 2
Therefore, d16 and d17 data is as follows.
@7__ 1 _ 1 _10
d16 SmxSp 1 171
5 2
d62 (Pulse count factor 1) 1 | Design the machinery configuration so that the
463 (Pulse count factor 2) speed reduction ratio (machine shaft - encoder
shaft) of the reference and slave systems
10 | comes to be identical. Set the same values as
d15, d16 and d17.
Table 4.8 Rotational Direction
Rotational direction of: Run command at slave inverter
Reference motor Reference PG Slave PG Run forward FWD Run reverse REV
Forward (FWD) Forward Forward Forward Stop
Reverse (REV) Reverse Reverse Stop Reverse

L] For details about the run commands and rotational direction, refer to Section 1.2.

-28-




Configuration example #2

Reference conveyer Slave conveyer

ratio Sm = %

Reference

motor  Reduction ratio Cp = %

General-
purpose
inverter

FRENIC-MEGA No. of poles = 4
No. of poles = 4 + 0. of poles =
OPC-G1-PG/
OPC-G1-PG22
XA, XB, XZ
Power
supply
RS.T

1000 P/IR 1000 PIR

®

Figure 4.5 Configuration Example of Synchronous Operation System (with Z phase compensation)

Table 4.9 Wiring of PG (Refer to Table 4.2.)
Reference side Slave side

OPC-G1-PG/
OPC-G1-PG22

OPC-G1-PG/
OPC-G1-PG22
YA

Table 4.10 For Synchronous Operation (d41 = 3 or 4) (Refer to Table 4.1.)
Function Code Setting Remarks
P01 | Motor (No. of poles) 4 | Set the number of poles of the slave motor.
d15 | Slave Pulse In synchronous operation, be sure to set the
(Encoder pulse resolution) 1000 | same value for both the reference and slave
PGs.
d16 (Pulse count factor 1) 1(d17_ 1 _ 1 6
d16 Smxsp 1 171
d17 (Pulse count factor 2) 6 msp 5"5
d60 | Reference Pulse 1000 Design the machinery configuration so that the
(Encoder pulse resolution) speed reduction ratio (machine shaft - encoder
462 (Pulse count factor 1) 1 shaft) of the (efergnce and slave systems
comes to be identical. Set the same values as
d63 (Pulse count factor 2) 6 | d15, d16 and d17.

Table 4.11 Rotational Direction

Rotational direction of: Run command at slave inverter
Reference motor Reference PG Slave PG Run forward FWD Run reverse REV
Forward (FWD) Reverse Forward Forward Stop
Reverse (REV) Forward Reverse Stop Reverse

[I] For details about the run commands and rotational direction, refer to Section 1.2.

-29-

ENGLISH



4.3 Checking PG Pulse Rate

Before starting synchronous operation, run the motors separately and check that the data settings
for number of motor poles (P01), encoder pulse resolution (d15), and pulse count factor 1/2
(d16/d17) conform to the actual machinery configuration.

The PG pulse rate can be checked with the keypad by using Menu #4 "I/O Checking, item 4_15:
PG pulse rate 1 (reference side)" and "item 4_17: PG pulse rate 2 (slave side)." For details, refer
to the FRENIC-MEGA Instruction Manual, Section 3.4.5 "Checking I/O signal status."

Given below is an example of checking PG pulse rate.

(Example)

No. of motor poles = 4P (P01 = 4)
Encoder pulse resolution = 1000 P/R (d15 = 1000)
Pulse count factor 1/2 = 1/30 (d16 = 1, d17 = 30)

Under these above conditions, run the motor at 20 Hz. Then the motor speed and the pulse rate
can be calculated as follows.
Motor speed (r/min) = 120 x Frequency/No. of poles = 120 x 20/4 = 600 (r/min) = 10 (r/s)
Pulse rate (p/s) = Motor speed (r/s) x Encoder pulse resolution (P/R) x Pulse count factor 1/2
=10 x 1000 x 1/30 = 333.3333 = 333 (p/s)

Use Menu #4 "I/O Checking, item 4_17" and check that "0.33" is displayed on the keypad. Note
that, on the keypad, displayed value = pulse rate (p/s)/1000.

Note: The maximum input pulse rate that the PG interface card (OPC-G1-PG/OPC-G1-PG22)
supports is 30 kp/s (for open collector output) or 100 kp/s (for complementary or line driver output).
If the pulse rate from the PGs exceeds the maximum limit, synchronous operation is not available.
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4.4 Monitoring the Running Status during Synchronous Operation

The keypad allows you to monitor the target position, current position, current deviation (in units of
angle or pulse) of the synchronous operation, as well as monitoring the current synchronous
operation control status.

Nole- The multi-function keypad having a ROM version 6400 or later supports synchronous
operation. The ROM version can be checked by using Menu #5 "Maintenance
Information, page #6, KP."

4.4.1 Monitor items

Table 4.12 "Drive Monitoring" ltems on the Keypad

Standard Multi-function keypad
keypad . _—
ltem Unit Description
LED monitor|  Page #in
A ! . Symbol
shows: operation guide
7 /7 6 E Target position pulse pulse Shows the target position pulse

- (synchronous operation) (reference position).

Current position pulse Shows the current position pulse

I g
- 6 P (synchronous operation) pulse (slave position).

Current position .
a9 6 dP | deviation pulse pulse Shows the current position

. deviation pulse.

(synchronous operation)
2 27 6 MODE Control status monitqr ) Shows the current contr(?I status.
- (synchronous operation) For details, refer to Section 4.4.3.
EN-- 7 SvY-d Deviation deg Shows the current angle

(synchronous operation) deviation.

4.4.2 Monitor display

The pulse count range of the inverter is from -9,999,999 to +9,999,999. The 4-digit LED monitor on
the standard keypad alternately shows the upper digits and lower four digits--"Upper digits for one
second and Lower four digits for 3 seconds" - "Upper digits for one second and Lower four digits
for 3 seconds" ...

The LCD monitor on the multi-function keypad displays all digits at the same time.

Table 4.13 Monitor Display of Pulse Count

Pulse count I.Vk.)nitor on the keypad — Remarks
Upper 4 digits Lower 4 digits
+9,999,999 +999 9999. Maximum value
+19,999 +1 9999. Upper blank digits are not
+10,000 +1 0000. zero-filled.
+9,999 +0 9999.
+10 +0 0010.
0 0 0000.
-10 -0 0000.
-9,999 -0 9999.
-10,000 -1 0000.
-19,999 -1 9999.
9,999,999 -999 9999. Minimum value

-31-
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4.4.3 Synchronous operation control status

The inverter monitors the synchronous operation control status as shown in Figure 4.6 and Table
4.14.

Slave side
Output
frequency
(Hz)

-

‘ Time

xz] N n fn f
N

ON

|

vzl

FWD

d41 0O:Disable |
Ss1 ON l

Multi-frequericy enabled

3: Standby synchronous operation

|
5% ! | I OoN |
i H 22: WA z 23: N M H i
Synchronous | ! ! :
operation 0: STOP, -- 2587 | 26: SY-C X21: soFr
control \ 1
i i |
Flgure 4.6 Synchronous Operation Status Transition
Table 4.14 Synchronous Operation Status
Synchronous Operation |  Status Status -
Y Status i name *1 | code *2 Description
Synchronous operation is not selected (d41 = 0).
Synchronous operation sTOP 0 Setting d41 to any qf "2" to "4" and setting FO1 or C30
disabled to "12" (Pulse train input) transits to "21: Synchronous
operation stopped."
Synchronous operation SCAN 20 Synchronous operation output is not enabled because
canceled PID control or torque control is enabled.
No run command is entered.
Turning a run command ON with the Z phase
Synchronous operation SOFF 21 compensation selected transits to "22: Waiting for Z
stopped phase detection”; Turning it ON without the Z phase
compensation selected transits to "26: Synchronization
completed."
Waiting for Z phase WA.Z 2 The inverter detects no Z phase from both the
detection ’ reference and slave PGs.
Reference Z phase IN.M 23 The invgrter detects Z phase from the reference PG
detected ) and waits for Z phase from the slave PG.
Slave Z phase IN.S 24 Thg inverter detects Z phase from the slave PG and
detected i waits for Z phase from the reference PG.
During synchronous Synchronous operation is in progress.
operation SY 25 Note that the position deviation has not converged
within the synchronization completion detection range.
Synchronization Synchronization is completed.
completed (Durin The inverter outputs terminal signal SY.
syncrt)'nronou(s 9 sY-C 2% P 9
operation)

*1 The status name can be referred to on the LCD monitor of the multi-function keypad.
*2 The status code can be referred to on Menu 3_20 of the standard keypad or on the LCD monitor of the
multi-function keypad.
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Chapter 5 PROTECTIVE FUNCTIONS

If any inverter protective function is activated to issue an alarm, the inverter displays the
corresponding alarm code on the LED monitor of the keypad and shuts down its output.
Accordingly, the motor coasts to a stop.

Table 5.1 lists alarm codes related to the PG interface card. For other alarm codes, refer to the
FRENIC-MEGA Instruction Manual, Chapter 6 "TROUBLESHOOTING."

Table 5.1 Related Alarm Codes

Alarm for:
Alarm code Alarm name Synchronous Synchronous Refer to
operation control operation control Section:
(without Z phase) (with Z phase)
5 Overspeed alarm Y Y *1
= Speed mismatch or excessive C (¢} *1
e speed deviation alarm
£ro | Excessive deviation alarm \% Y 5.1
= PG wire break alarm NA *2 Y 5.2

*1  For details, refer to the FRENIC-MEGA Instruction Manual.
*2 The inverter connected with the OPC-G1-PG22 issues this alarm if a PG wire break occurs.

When not using the Z phase in line driver input, turn ON selectors 1 and 4 on SW1 on the PG interface
card. For details, refer to the OPC-G1-P22 Instruction Manual.

Y: Always active. The protective function for the alarm is always active when the control is enabled.
C: Conditionally active. The protective function for the alarm is active when the control is enabled and
the protective function is enabled with the function code. The factory default is "enabled."

NA:Not available when the control is enabled.

AWARNING

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, reset the alarm. Note that if the alarm is reset when any run command is set to
on, the inverter may supply the power to the motor, which may cause the motor to rotate.

ENGLISH

Injury may occur.
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5.1 Excessive Deviation Alarm (5mo)

Table 5.2 Excessive Deviation Alarm Specifications

Alarm code Descriptions
This alarm occurs when the position deviation (absolute value) between the
con reference and slave PGs exceeds 10 times the d78 setting during synchronous
e operation. This alarm is contained in alarm category "Y" in Table 5.1, so it cannot
be disabled by any function code.

5.1.1 Function codes

Table 5.3 lists function codes related to an excessive deviation alarm.

Table 5.3 Related Function Codes

Default Change
Code Name Data setting range Unit - when
setting .
running
h i *
478 Synchronous Operation o Oto 65535. . B 65535 v
(Hysteresis width) | (To be set in units of 10 pulses)

* The standard keypad has a 4-digit LED monitor that displays the upper four digits of the setting values.
For 10000 pulses or more, it displays the value in units of 100 pulses, with the x10 LED ON.

5.2 PG wire break alarm (F7)

Table 5.4 PG Wire Break Alarm Specifications

Alarm code

Descriptions

function code.

This alarm occurs when the inverter has not detected the Z phase of the slave PG
at least twice after the last detection during synchronous operation. This alarm is
contained in alarm category "Y" in Table 5.1, so it cannot be disabled by any
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