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Introduction

Thank you for purchasing option OPC-VG1-UPAC (hereinafter referred to as UPAC) and

OPC-VG1-SIU (hereinafter referred to as Optical Link) of Fuji's general-purpose vector inverter

FRENIC VG.

This User’s Manual describes the procedure for operating FRENIC-VG using UPAC only or

UPAC and Optical Link. Read through this User’s Manual for correct operation.

This manual is prepared for those familiar with the operation methods of the SX-Programmer
Expert (D300win) software and FRENIC-VG hardware. Therefore the operation method of each
piece of software and the unit itself is not described in this manual. Refer to the following relevant

manuals together with this manual.

Title
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High performance vector control

Product explanations, characteristics,

inverter catalog FRENIC-VG 24A1-E-0002 specifications, outer dimensions,
Series options, etc.
Instruction manual Instruction manual attached to product
FRENIC-VG Description concerning test operation
INR-SI47-1563 )
and connection only (attached to
purchased product)
FRENIC-VG USER'S MANUAL
) . 24A7-E-0019 FRENIC-VG Unit Explanations
Unit Type, Function Code
FRENIC-VG USER'S MANUAL ) i
24A7-E-0018 FRENIC-VG Unit Explanations, Stacks
Stacks
FRENIC-VG  USER'S MANUAL FRENIC-VG Option Cards and
ot 24A7-E-0045 P
ptions RS-485 Explanations
User’s Manual for MICREX-SX Explanation of memory, language,
Series SPH, Instructions (Expert | FEH200 system definition and other items of
Loader) MICREX-SX Series
User’s Manual for MICREX-SX
Series SPH Description of menus and icons of
SX-Programmer Expert FH257 SX-Programmer Expert (D300win) and

(D300win)
Reference

explanation of all operation methods




Structure of This Manual
This manual is structured as follows.
Chapter 1. Preparation of System and Startup
Explains about the basic configuration of UPAC-based system, and preparations before starting

operation.

Chapter 2. Preparation and Basic Operation Examples
Explains basic operations with trial operation methods.

Chapter 3. FRENIC-VG Interface

Explains detailed settings for operation and control configuration inside UPAC.

Chapter 4. Package Software
Introduces package software for UPAC.

Chapter 5. UPAC Programming Specification

Explains about UPAC programming specifications and connection with the VG unit.

Chapter 6. Maintenance and Inspection
Explains about details of periodic inspection and procedures for battery exchange.
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B Safety Precautions

Read this manual carefully before installing, connecting (wiring), operating, servicing, or
inspecting the inverter. Familiarize yourself with all safety features before using the inverter.

In this manual, safety messages are classified as follows:

AWARNING Improper operation may result in serious personal injury or death.

ACAUTION Improper operation may result in slight to medium personal injury or property damage.

Situations more serious than those covered by CAUTION will depend on prevailing
circumstances.

Always follow instructions.

Instructions on use

AWARNING

e This inverter is designed to drive a 3-phase induction motor and is not suitable for a
single-phasemotor or others.

A fire or malfunction may occur.

e This inverter may not be used (as is) as a component of a life-support system or other medical device
directly affecting the personal welfare of the user.

e This inverter is manufactured under strict quality control standards. However, safety equipment must
be installed if the failure of this device may result in personal injury and/or property damage.

Accident may result.

Installation

AWARNING

* Mount this inverter on an incombustible material such as metal.

¢ Do not mount it near a combustible material.
There is a risk of fire.

* The protective structure for inverters of 30 kW or more is IP00, and the main circuit terminal block
section (active power section) may be touched. This also applies to cases where an optional DC
reactor is used. In such cases, take care to mount the inverter in a place that is not easily accessible,
etc.

Electric shock or injuries could occur.

ACAUTION

* Do not hold or carry this inverter by the surface cover.

Inverter may be dropped causing injury.

* Ensure that the inverter and heat sink surfaces are kept free from foreign matter (lint, paper dust,small
chips of wood or metal chips).

* When changing installation bracket position, use the attached screws.
A fire or malfunction may occur.
* Do not install or operate an inverter with a damaged external or internal component.

A fire, accident or injury may occur.




Instructions on wiring

AWARNING

* In cases where a device to detect leakage (zero phase current) appropriate for the power supply
system is not attached, because it is not operationally favorable if the entire power supply system is
stopped due to operation of a ground fault relay, etc., or for other reasons, attach individual circuit
breaker (ELCB) to only shut down the inverter system.

e Connect each inverter to the power supply via wiring circuit breaker, leakage breaker (with
overcurrent protection function). Use recommended types of wiring breakers and leakage breakers.
Do not use units that exceed recommended capacity.

¢ Use the cables of the specified size.
* Fasten terminals with the specified fastening torque.

* When there are multiple combinations of inverter and motor, do not use a multi-core cable to house
wirings for such multiple combinations.

* Do not attach a surge absorber to the output side (secondary side) of the inverter.

* When the power supply transformer has a capacity of 500 kVA or more, and when that capacity is ten
times the larger than the rated capacity of the inverter, then the optional DC reactor must be
connected.

There is a risk of fire.
* Carry out grounding work of Type C or D in accordance with the inverter's input voltage system.
« Make sure to ground the grounding wire for the inverter's grounding terminal [SG].
Electric shock or fire could occur.
* Alicensed specialist must perform the wiring works.
* Wiring work must be done after verifying that power supply has been cut off.
Electric shock may resulit.
* Make sure to install the unit prior to wiring work.
Electric shock or injuries could occur.
* Confirm that the phases and rated voltage of this product match those of the AC power supply.
* Do not connect power supply lines to the inverter's output terminals (U, V or W).
* When a braking resistor is to be connected, do not connect it to terminals other than P(+)-DB.
A fire or malfunction may occur.

e Usually, reinforced insulation is not applied to the coating of control signal lines. Therefore, the
insulated coating may be damaged for some reasons if control signal lines come into direct contact
with the main circuit active power section. In such cases, take care to prevent the control signal lines
from getting into contact with the main circuit active power section, in order to avoid the risk of high
voltage of the main circuit getting applied to the control signal lines.

Accident or electric shock may result.

/\WARNINGZDN

» Before any switching, keep the power off for at least five minutes for 22 kW or less, and for at
least ten minutes for 30 kW or less, 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).

Electric shock may resulit.

ACAUTION

» Electric noise is generated from the inverter, motor and wiring, which may cause surrounding sensors
and devices to malfunction. In order to prevent such malfunction, take noise-proof measures.

Accident may resulit.




Instructions on Operation

AWARNING

* Be sure to install the surface cover before turning on the power (closed). Do not remove the cover
while power to the inverter is turned on.

* Do not operate the inverter with a wet hand.
Electric shock may result.

* When the retry function is selected, the inverter may restart automatically after tripping. Design the
machine to ensure personal safety in the event of restart.

* When the torque limiting function is selected, operating conditions may differ from preset conditions
(acceleration/deceleration time or speed). In this case, personal safety must be assured.

Accident may resulit.

e The key on the keypad is only valid when the keypad operation is selected by function code F02.
Separately prepare an emergency stop switch. If the operation command source is switched from the
keypad by the link operation selection [LE], the key becomes invalid.

* Eliminate the cause for the protective function to operate, verify that the operation command has been
turned OFF, and cancel the alarm. If the alarm is cancelled while the operation command is still ON,
the inverter starts to supply power to the motor, which may cause the motor to rotate and result in
injury.

Accident may result.

* If you select "Restart Mode after Momentary Power Failure" (F14 = 3 to 5), the inverter restarts upon
power recovery. Design the machine to ensure personal safety in the event of restart.

* Fully understand this instruction manual and the user's manual before setting function codes.
Careless alteration to function codes may cause motor rotation at a torque or speed that is not
tolerable for the machine.

Accident or injury may result.

* Even if the inverter has shut down power supply to the motor, voltage may be output to the inverter's
output terminals U, V and W, while voltage is applied to the main power supply input terminals L1/R,
L2/S and L3/T.

* Voltage is also output to the inverter's output terminals U, V and W, while the motor is stopped during
DC braking action or pre-exciting action.

Electric shock may result.

* High-speed setting can be easily set on this inverter. Fully understand the specifications of the motor
and the machine before changing the settings.

Injury may result.

ACAUTION

* The heat sink or braking resistor become very hot. Do not touch.
Burns may result.

* Do not use the inverter braking function for mechanical holding.
Injury may result.

e The digital input terminals have functions to command start and stop (operation command [FWD],
coast to stop command [BX]), or to change the speed command. Depending on the terminal states of
digital input, operation may be started abruptly or speed may be changed substantially by simply
changing the setting of function codes. Ensure sufficient safety before changing setting of function
codes.

e In digital input, command sources for operation steps and speed commands may be assigned to
switching functions ([SS1, 2, 4, 8], [N2/N1], [KP/PID], [IVS],[LE], etc.). When such signals are
switched, operation may be started abruptly or speed may be changed substantially.

Accident or injury may resulit.




Instructions on maintenance, inspection, and replacement

/\waARNINGZA

» Before proceeding to the maintenance/inspection jobs, turn OFF the power and wait at least five
minutes for inverters of 22 kW or below, or at least ten minutes for inverters of 33 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).

Electric shock may result.
Only authorized personnel should perform maintenance, inspection, and replacement operations.
* Take off metal jewelry, such as watches and rings.
* Use insulated tools.
* Never modify the product.
Electric shock or injuries could occur.

Instructions on disposal

ACAUTION

* Treat as industrial waste when disposing it.
Injury may result.

* Battery used for this product is categorized as "primary battery", and should be disposed of in
accordance with the locally stipulated disposal method.

Speed control mode

ACAUTION

* When the control constant of the Automatic Speed Regulator (ASR) is not appropriate, etc., operation
may be continued even if operation command is turned OFF, becuase deceleration control is not
enabled due to the occurrence of hunting state based on high-gain setting, and stopping conditions do
not take effect.

Even if deceleration is undertaken, hunting state may occur due to high response in the low-speed
area, resulting in deviation of the speed detection value from the zero-speed area before the
zero-speed control continuation time (F39) is elapsed. In such cases, operation may be continued after
returning to the deceleration mode, because stopping conditions do not take effect.

Take appropriate measures, such as adjusting the ASR control constant to an appropriate value and
applying the speed disagreement alarm function; ensuring alarm trip in the case of deviation between
the speed command and the actual speed; enabling switching of the ASR control constant by speed;
distinguishing stop speed detection by command value; etc.

Accident or injury may result.

Torque control mode

ACAUTION

* If rotation is in progress on the load side at a torque exceeding the torque command under torque
control, operation may be continued even if the operation command is turned OFF, because stopping
conditions do not take effect.

In order to shut down inverter output in such cases, take appropriate measures such as deceleration to
stop by switching to speed control; shutting down output by the coast to stop command: etc.

Accident or injury may result.

General Instructions

\CAUTION

Although figures in this manual may show the inverter with covers and safety screens removed
forexplanation purposes, do not operate the device until all such covers and screens have been replaced.

Icons
The following icons are used in this manual.
@ Ignorance of these indications and incorrect handling may invalidate FRENIC-VG's intended
performances, or cause such incorrect operations and settings to result in an accident.
Tip

Convenient tips for reference in inverter operations and settings

References
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Chapter 1 Preparation of System and
Startup

This chapter describes the basic system configuration of UPAC and startup preparation before
the operation.

Contents
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1.1 System Configuration of UPAC

1.1  System Configuration of UPAC
1.1.1 System Configuration
Install SX-Programmer Expert (D300win) + UPAC Upgrade to the PC to use it as a

programming tool for the FRENIC-VG + UPAC + SIU system shown below. In the system
without OPC-VG1-SIU, one FRENIC-VG unit can be controlled by UPAC.

==

ﬂ Loop connection

Optical cable with connector
(accessory)

High speed
counter position
command/
detection

_TMcoog]
(_I1j0000

Extended AI/AO

Connector CN3 for
support tool

interface L X X N ¥ X ¥ J

Master and slave units : Max. 12
Broadcasting units : Max. 156

FRENIC-VG FRENIC-VG FRENIC-VG
Special connection cable Lithium primary battery
CB-VG1-UPAC-3S
3m
Printer
cable NP4H-SEDV3 =~ - Contained in the CD-ROM supplied
- D300win system disk ! N
Print - Standard extension FB disk with the inverter
Converter rinter D300win <Ref lume> - Avallable from our website to
NWOH- - - win <Reference volume: download
CNV
Install
+ _
(Windows 2000 / XP / Vista)

Fig. 1-1-1

1-1
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Table 1-1-1 Option card and other system component list

Function switch by

Category Name Type software Specifications
F/V converter OPC-VG1-FV (*1) F/V converter
Synchronous Synchronous interface
Analog card interface OPC-VG1-SN for dancer control
Aio expansion card OPC-VG1-AIO Ai2-point + Ao2-point expansion card
Used for 16-bit Di binary or BCD 4
OPC-VG1-DIA digits + sign speed command, torque
ii command, torque
Di interface OPC-VG1-DI aue
card current specification.
OPC-VG1-DIB (Setting needs to be switched at the
mounted port.)
For function selection Di x 4-bit +
OPC-VG1-DIOA | function selection Do x 8-bit
Dio expansion card OPC'\(;G1'DI expansion
For UPAC 1/O expansion
OPC-VG1-DIOB | iy 16-bit + Do x 10-bit
T-Link interface card OPC-VG1-TL T-Link interface card
CC-Link . .
interface card OPC-VG1-CCL CC-Link compatible card
OPC-VG1-PG(SD) | For +5V line driver type encoder
interface (A, B, and Z signals)
Digital 8-bit OPC-VG1-PG(LD) | (500kHz)
OPC-VG1-PG . .
(for A or B port OPC-VG1-PG(PR) Used for motor speed detection, line
only) speed detection, positioning
OPC-VG1-PG(PD) [command, and position detection.
PG interface OPC-VG1-PGo(SD) | For open-collector type encoder
card interface (A, B, and Z signals)
o OPC-VG1-PGo(PR) | Used for motor speed detection, line
speed detection, positioning
OPC-VG1-PGo(PD) | command, and position detection.

OPC-VG1-SPGT

For 17-bit high-resolution ABS
encoder interface

Synchronous motor
drive

PMPG interface
card

+5V line driver A
OPC-VG1-PMPG and B

output supported magnetic pole

Open-collector position
OPC-VG1-PMPGo output supported (max.4-bit)

High-speed serial card
for UPAC
communication

0]

PC-VG1-SIU(*1) (*2)

A single VG inverter with UPAC is
used for link control of multiple
inverters.

Field bus
interface

card

(For C port only)

PROFIBUS-DP
interface card

OPC-VG1-PDP(-2)

PROFIBUS-DP
interface card

DeviceNet
interface card

OPC-VG1-DEV(*1) (2)

DeviceNet
interface card

Digital 16-bit
(for D port only)

SX bus interface
card

OPC-VG1-SX

SX bus interface card

E-SX bus interface card

OPC-VG1-ESX

E-SX bus interface card

User Programable
Application Card

OPC-VG1-UPAC(*2)

Custom software is created by the
user and used for inverter control.

Safety card(For E
port only)

Function safety card

OPC-VG1-SAFE(2)

Safety standard compatible card

Control circuit
terminal
(For F port only)

High-speed serial
communication
compatible
terminal block

OPC-VG1-TBSI(*2)

Used for multiplex system including
multi-winding motor driver system or
direct para system.

1

To be supported soon

(*2) If the following options are used, the ROM version of the main unit should be as shown below.
OPC-VG1-UPAC,-PDP, SAFE, TBSI
OPC-VG1-DEV
OPC-VG1-SIU

MAIN: H10020 or later
MAIN: H10030 or later
MAIN: H10040 or later

1-2

MTR: H20020 or later
MTR: H20030 or later
MTR: H20040 or later




1.1 System Configuration of UPAC

Combination of control option configurations (number of units allowed)

(o ET1- Yl Preparation of System and Startup

Table 1-1-2

CN| Port Category Pattern 1 Pattern 2 | Pattern 3
A Digital 8-bit, analog card 1 1 1
B Digital 8-bit 1 0 0
C Field bus interface card 0 0 1
10 D Digital 16-bit 1 1 0
16 E Safety card 0 1 1
1 F Control circuit terminal 1 1 1

Limitations for installation of OPC control option
There are limitations for simultaneous installation, as shown in Table 6.1.3. OK: Can be
installed simultaneously. NG: Cannot be installed simultaneously.

Table 1-1-3
TS Ul P STT

e YslelAlo|P|T|C|p|mM|[P|S|s|E|lrP|n|P|O|AlB
orcvat [ SOl (D] [elalblaltlsls|hlElole]?]q
-goooo 0 0 L ol S| x| ol 5P vl
SN NG
FV NG| NG
AIO NG| NG| NG
DI OK| OK| OK| OK
DIO OK| OK| OK| OK| OK
TL OK| OK| OK| OK| OK|NG
CoL OK| OK| OK| OK| OK|NG| NG
PG/o OK| OK| OK| OK| OK] OK| OK]| %2
PMPG/o | OK| OK] oKk| OK| ok| oK OK| *2 [NG
SPGT %1 | *1 | *1 | OK| OK| OK| OK| NG| NG| NG
SIU OK| ok | oK| ok| ok] oK[ OK| OK| K| OK| NG
SX OK| OK| OK] OK| OK] OK|NG| OK| OK| OK|NG| NG
ESX OK | OK| OK] OK| OK|NG| NG| OK] OK| OK|NG| NG| NG
UPAC oK | oK| oK] ok| OK] OK| OK| OK| OK| OK| OK|NG| NG| NG
PNET OK| OK| OK| OK| OK|NG| NG| OK| OK| OK|NG| NG| NG| NG| NG
PDP OK| OK| OK] OK| OK|NG| NG| OK| OK| OK| NG| NG| NG| NG| NG| NG
DEV OK | OK| OK] OK| OK|NG| NG| OK| OK| OK|NG| NG| NG| NG| NG| NG| NG
SAFE oK | oK| 0K] ok| OK] OK| OK| OK] OK| OK] OK] OK| OK| OK| OK| OK| OK|NG
TBSI ok | ok ok ok[ ok] ok ok [ ok ok] ok[NG| ok [ ok ok| ok [ ok[ ok| ok[NG

*1) If this combination is required, contact our sales personnel.

*2) The following limitations will be applied when installing the PG interface card
(OPC-VG1-PG/PGo) and  synchronous motor drive PMPG interface  card
(OPC-VG1-PMPG/PMPGo).

Table 1-1-4

VG1-PG/PGo(SD)

VO1PMPG/PMPG, | V§1-PEIPGO(LD) | VG1-PG/PGO(PR) | VG1-PG/PGO(PD)

VG1-PG/PGo(SD)

VG1-PMPG/PMPGo NG

VG1-PG/PGo(LD) OK NG

VG1-PG/PGo(PR) OK NG NG

VG1-PG/PGo(PD) OK NG NG NG
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1.1.2 Requirements of PC

Table 1-1-5
Item Requirement
PC IBM-AT PC
CPU Intel Pentium 400MHz or higher
* 800MHz or higher is recommended.
. Free space of 220MB or more (D300win:120MB, Standard
Hard disk

expansion FB: 100MB) Note 1)

External storage device

Required for installation

| CD-ROM drive | 1 or more * 4x or faster is recommended.
Memory capacity 64MB or more * 256MB or more is recommended.
Communication interface RS-232C port

One or more of USB mouse, bus mouse, or PS2 mouse

Mouse should be supported.

Keyboard 106 Japanese (A01) keyboard (Ctrl + Alphanumeric keys)
. Resolution: 800 x 600 dots

Display

* 1024 x 768 dots or more are recommended.

Operating system

Windows2000 Japanese or English edition

Windows XP_ Japanese or English edition

Windows Vista Japanese or English edition

Windows 7 Japanese or English edition

Other software

Internet Explorer 5.0 or later
.NET Framework 2.0

Installer

Windows standard installer

Note 1) For FAT16 format, free space of 340MB or more (D300win:140MB, Standard expansion FB:180MB,

UPAC: 20MB) is required.
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1.1 System Configuration of UPAC

1.1.3 Difference from VG7 series UPAC option card

This product differs from OPC-VG7-UPAC as described below. Be very careful if you are reusing
a project file or application program used with the VG7 series UPAC.
(1) Support tool interface

VG7 used a converter (NWOH-CNV) and connection cable (NP4H-CB2) to connect the UPAC
card and PC.

FRENIC-VG wuses a converter (NWOH-CNV) and dedicated connection cable
(CB-VG1-UPAC-3S) for connection. If you are using a support tool (D300win) to control
UPAC, you must prepare the dedicated connection cable (CB-VG1-UPAC-3S).

If you are using OPC-VG7-UPAC, you can use the current converter (NWOH-CNV). Refer to
Figure 1-1-1 for the connection diagram.

(o ET1- Yl Preparation of System and Startup

(2) Function code

Since the function codes of the VG7 series are almost the same as those of the FRENIC-VG
series, the project files and/or application programs used with VG7 can be used without
modification in many cases. However, some function codes are different.

If you are using the project files and/or application programs using these function codes with
the FRENIC-VG series, you must modify them.

Refer to Section 12.5 of "FRENIC-VG USER'S MAMUAL" for the details.
[Outline]

* The function codes A35 to A50 for the third motor are changed to A101 to A154 with the
FRENIC-VG series.

Note that the function list of the global variable worksheet uses the VG7 series function
code system and does not need modification. (E.g., The VG7 function code A35 is changed
to A102 with FRENIC-VG, but the variable name is still a35_f.) If you are using high-speed
data update to manipulate the function codes, you need modification because the function
code addresses are different.

* The following function codes use different value definitions:

Torque boost: A46, ASR-I integral constant: F62, magnetic pole position offset: 010, PTC
operation level: E32

* Some M codes, including the model code: M23 and inverter ROM (main control) version:
M25 need to be changed to the values for the FRENIC-VG series, project files and
application programs using them need modification.

(3) Package software

Package software for VG7 also conforms to (2) above, and the following versions are
required. You can download them from our Web site.

* WPS-VG1-DAN: To be supported soon
* WPS-VG1-POS: Version 13009 or later
* WPS-VG1-TEN: To be supported soon

(4) Support tool SX-Programmer Expert (D300win), UPAC upgrade software
Use D300win version 3.6.1.3 or later. Also use the UPAC upgrade software version 3.6.1.3 or
later. (You can download them from our Web site.)
If you open a program created by an older version (2.x.x.x) of D300win, it may be launched
with "no PC connection". In this case, open the "Communication Setting" screen shown in
Figure 1-3-51 in Section 1.3.4.2 of "MICREX-SX Series USER 'S MANUAL - UPAC", and
then click [OK] to change the status to "Operating".



1.2 Preparation of Option
1.21 OPC-VG1-UPAC option
1.211 Description of product

This card (User Programmable Application Card, UPAC hereafter) is an optional card for the
inverter control installed on FRENIC-VG. This card gives you an additional higher level control
over your inverter. You can also use engineering support tool SX-Programmer Expert (D300win)
to facilitate programming the control applications being used for this card.
UPAC is an optional PLC card integrated into the inverter conforming to MICREX-SX series high
performance CPU module (NP1PS-32). Since UPAC is slightly different in programming
specification such as memory map and available instructions from that for the high performance
CPU module, refer to "5) Programming Specifications" for more information. We recommend you
to refer to "MICREX-SX Series USER 'S MANUAL - INSTRUCTIONS" when you design your
application program.
BMain features
(1) Application execution function

Running application program

Task management (default, period, event) of application program

(2) Support tool interface
RS485 1 line

A dedicated cable (CB-VG1-UPAC-3S) and converter (NWOH-CNV) are used to connect
UPAC and PC.

(3) RAS function

Executes self-diagnosis and notifies to the inverter.
(4) Other

Data memory backup with battery
This card enables you to realize controls such as dancer control, tension control, and orientation
control easily.
With inverter link option (OPC-VG1-SIU), you can designate an inverter with UPAC installed as a
master and connect up to twelve slave inverters (156 inverters for broadcasting) to control these
individual inverters.
An application program of UPAC runs at minimum execution period of 1ms. The execution period
increases to 2, 3, 4, ... or 32000ms depending on the size of a program.
You can assign up to 64W from static variables used in an application program to the function
codes UO1 to U64 (user area) of FRENIC-VG. When you assign parameters for adjustment to
this user area, you can use the KEYPAD of FRENIC-VG to refer to or change the data.
UPAC has some restrictions over SX series high performance CPU module (NP1PS-32). The
calendar function is not available and SX specific instructions are removed. Read this document
thoroughly for complete understanding.
[Limitation]
UPAC is equipped with a high-performance CPU installed in MICREX-SX, but the functions of UPAC are
not fully equivalent. There are limitations in the following functions.

» Calendar and clock function is not supported.
Because of this, nothing is displayed in the "major failure time information" and "power shutdown history
information" of detail RAS. The calendar/clock function of D300win always shows "January 01, 1970,
00:00:00."

* Because UPAC is not equipped with the key switch of MICREX-SX, the key state is always "TERM."
* HELP of UPAC system definition of D300win is not supported.
* "MICREX-SX" is displayed as the title of each dialog box of D300win.
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1.2 Preparation of Option

» Batteries cannot be replaced while the inverter is powered on.

1.2.1.2

Table 1-2-1 Performance

Specifications

Item

Requirement

Note (restrictions)

Instruction

Language

IEC language compatible (IEC61131-3)

Speed

Sequence command: 0.12ps or higher
Integer addition/subtraction command: 0.14pus
or higher
Multiplication command: 0.16us or higher
Division command: 1.94pus or higher
Floating-point addition/subtraction command:
0.18us or higher
Multiplication command: 0.18us or higher
Division command: 1.4ps or higher
Timer command: 1.0ps (including CAL/RET
process)
Counter command: 0.7ps (including CAL/RET
process)

Memory
capacity

Program
memory

32kStep

Data memory

8kwW

32kW for MICREX-SX series
NP1PS-32

Control function

Timer: 256 points

control variable

elements Counter: 128 points
Differential relay: 256 points
Hold relay: 256 points
No. of I/0 points | FRENIC-VG Max. 302W

50W 6 units+2W
22W 12 units+2W

6-unit system :
12-unit system :

task execution

rounded up according to task execution time.
Example) Executed in 3ms cycle where interrupt
is 1ms
and task execution period is 2.3ms.

Task Level types 0,1, default level
Priority 0>1>default level
Number Default task (cyclic scan): 1
Fixed cycle task: 2 Ub to two in total
Event task : 2 P
Cause of task Cause of Constant period, event Up to two
start interruption
Fixed period Integer multiple of fixed cycle interruption up to Fixed cycle interruption from
cycle 32000ms FRENIC-VG. Period is
adjustable through loader.
Default Based on interrupt, executed in a period

PG number 64
1POU length max. 8kstep
Operation
nesting max.1024
FB*FCT System FCT 185 types (such as transmission, string, analog,
numbers and 32 or more bit operation)
System FB 28 types (such as flip-flop, timer, counter, Calendar, message, and
file, analog, and pulse) BANK_CHG available for
MICREX-SX series
NP1PS-32 are not available.
User FCT 256
User FB 256
User FCT *FB | max.128-2 128 nestings including task
nesting switch available
Loader Transmission RS485
Interface specification 4-line type

Transmission
rate

38400bps, 19200bps,9600bps, 4800bps

Transmission
distance

Max. 10m

Isolation

None

Memory backup
specification

Backup area

Retention area

Back up period

5 years (storage temperature: 25°C)

Never replace the batteries
while the inverter is powered
on.
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1.21.3

External dimensions and accessories
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Fig. 1-2-1
Table 1-2-2 Backup battery (accessory)
Type OPK-BP ot ol
Voltage/capacity | 3.6 V.~ 1100 mAh [, E===
Type Thionyl chloride lithium battery @ —\
Replacement 5 years (Ambient temperature: 17 | P
period 60°C, inverter powered off) [ b 7

Fig. 1-2-2

AWARNING

Safety Precautions

¢ Do not swallow the battery.

Do not apply excessive force to the positive terminal.
Do not drop the battery.

Do not short both of the poles of the battery.

Do not charge the battery.

¢ Do not forcibly discharge the battery.

This battery is a high-energy density battery using lithium (hazardous material) and thionyl chloride
(toxic substance) sealed inside. If it is used in a wrong way, it may get deformed or the internal fluid
may leak out, causing heat, bust, fire, or stimulative or corrosive gas. These may cause human injury
or damage to the equipment. You must follow the safety precautions below.




1.2 Preparation of Option

Do not heat the battery.

Do not throw the battery into fire.

Do not dismantle the battery.

Do not apply pressure to deform the battery.

Insert the battery into the inverter in the correct direction.

Do not touch fluid which leaked out from the battery.

Do not leave a damaged battery in the inverter.

ACAUTION

Store the battery in a place where direct sunlight, high temperature, and high humidity as well as rain
drops are not applied.

(o ET] -1l Preparation of System and Startup

The battery used with this product is a "primary battery" which must be discarded according to the local
regulation or law.

ACAUTION

* An ErA alarm may be developed when the option is turned on for the first time. If this happens, leave
the power turned on for about 30 seconds, and turn the power off then on again.

1.214 Installation method

Refer to the Instruction Manual supplied with the OPC-VG1-UPAC option card.



1.2.2 OPC-VG1-SIU option (To be supported soon)
1.2.21 Description of product

The UPAC option is designed for a small to medium system for generalizing
and driving about 10 inverters.

UPAC is installed on an arbitrary FRENIC-VG inverter. In order to control the
second and later FRENIC-VG units from UPAC, the high-speed serial
communication card

OPC-VG1-SIU (optical option, hereafter) is required.

Rigid digital system configured through optical communication

In conventional small to medium systems, a PLC, computer board or the like
is installed externally and each inverter is generalized and driven through
input/output basis or analog basis. When network connection is possible,
digital control via the network (including open and private ones) can be
made.

Using this optical option, the control based on inputs and outputs or analog
signals can be replaced with a rigid high-speed maintenance-free digital
system where a small wiring length can result in a reduced cost and noise
immunity is high.

Load distribution system

When a PLC or computer board in an upper-level system administrates each drive control group,
deploying UPAC control groups at lower-level systems reduces the processing load, constructing
a load distribution system. This allows the lower-level system to implement higher-response
control dedicated for each drive control and the upper-level system to dedicated itself to
administration of data from each drive control group.

Here, preparation for operation of multiple inverters using a link (optical link) connected via
optical fiber cable (hereinafter referred to as optical cable) with UPAC being the master, is
described, for customers having purchased the optical option of the FRENIC-VG inverter.

Read through this manual carefully before operating because there are some limitations in
operation.
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1.2.2.2

Specifications

Table 1-2-3 Hardware specifications

ltem Specification Remarks
Model OPCVG1-SIU ngh—speeq serial communication card
(optical option)
Connector Transmission (TX) / reception (RX) connector
L Define "SIU using SW 2 on the option.
Definition

(1,2) = (ON,ON)

Power supply

The power is supplied through the connector.

Accessory

Plastic optical fiber cable (5 m)

Communication

specifications

Item

Specification

Remarks

Connection style

Loop-back connection through plastic optical fiber cable

Communication speed | 1Mbps

Communication
distance

5m
Contact us when a longer distance is required.

Connection method

Master-slave method (Max. 12 units)
Broadcasting method (Max. 156 units)

Selection with function code

Number of connected | Master-slave method

Selection in D300win screen.

units 6-unit system: Max. 6 units (50 W inputs/outputs per unit) The broadcasting method indicates the
12-unit system: Max. 12 units (22W inputs/outputs per unit) function where the same data is written
Broadcasting method from the master to all inverters.
Max. 156 units (32 W outputs per unit)
Writing time Master-slave method Time

=(n-1)x 2 (ms) (n:n>1; number of units)
2 units: 2ms
3 units: 4ms
4 units: 6ms
5 units: 8ms
6 units: 10ms
7 units: 12ms
8 units: 14ms
9 units: 16ms
10 units: 18ms
11 units: 20ms
12 units: 22ms

* The reading
period is twice
the value written
on the left.

Broadcasting
method: 1ms

Communication link
establishment
confirmation

Blinking green LED on option
The digital output indicates the communication state.

The lamp blinking at 500 ms interval
indicates establishment of the
communication link.

[0-D07] is used: 1 indicates establishment
of the communication link.

Protective function

Inverter being stopped;

not established.

Inverter running;
Protective function “inverter-to-inverter link error” is developed if
the communication link is not established.

The protective function does not work if the communication link is

The conditions for failure of establishment

of the communication link are:

* lllegal setting (function code, System
Definition)

* Broken wire in communication link
(broken wire, bending at 35 mm or
larger curvature, etc.)

Fail-soft operation

The option is not compatible with fail-soft operation.

— When inverters are connected via optical link in a system
consisting of total n units (2 <n < 156: n is an integer), the
communication link is lost if x (1 < x < n-1: x is an integer) units of
inverters are turned off. Turn on all n units of inverters (or control
power of the inverters) .

Software specifications

ltem Specification Remarks
Main unit ROM H10040 or later, H20040 or Iater.
version Operate at the above ROM versions. (Use the I/O check at the keypad
panel to check the ROM version) .
Definition of * Master-slave function code 035, 036 If these settings are wrong, the
connection * 038 set only at master communication link is not established.

Input/output data

Master-slave method
1/Q area; 50W, 22W selection
Function code area;
Only the master (with UPAC) can read and write all codes.
The slave inverter can only write 4W function code data.
Broadcasting method
Q area only; 32W (Only the master can refer to 18W in the | area.)

Selected in 6-/12-unit system

With the broadcasting method, only the
output selection of inverter 1 of a 6-unit
system can be used.
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1.2.2.3 External dimensions and accessories
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Fig. 1-2-5 Plastic optical fiber cable
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1.2.2.4 Installation method

Refer to the Instruction Manual supplied with the OPC-VG1-SIU option card.

1.2.2.5 Confirmation and setting procedures

1) Confirmation, connection and setting of optical option
Perform the following setting and connection.

(1) Set the rotary switch (SW1) on the optical option. Master = 0, each slave = 1.
(2) Check the setting of DIP switch SW2. (SW 2-1, SW 2-2) = (ON, ON) fixed.

(3) Connect the optical cable attached to the optical option (5-meter long, one cable attached
to each optical option).

2) Switch setting

ACAUTION

* If the settings of the switches (SW1 and SW2) on the optical option are wrong, the UPAC system does
not operate correctly. Read the following description about the setting carefully and set correctly.

* Turn the power (control power) off before changing the switch setting. If the switch setting is changed
with the power ON, turn the power off then on again to reset.

Table 1-2-4 Switch on card (SW1)

Part No. SW1 setting Function Remark
Define the inverter, on which UPAC is installed, to be the
0 Master master. If "0" is set for an inverter without UPAC, operation
Wi procedure alarm "Er6" is caused.
rota;s switch 1 Slave Set all slaves to "1". Setting a slave to other than "1" causes
y 1to 11 the operation procedure error "Er6."
2t09 Invalid Do not"set |n these positions. Otherwise operation procedure
alarm "Er6" is caused.

Set the station switch of the master at "0" and that of all the slaves at "1."

The station with SW1 being 0 is defined to be the master, while that with SW1
being 1 is defined to be a slave.

Fig. 1-2-6
Table 1-2-5 Switch on card (SW2)
Part No. SW2-1 setting | SW2-2 setting Function Remark
OFF OFF b
ON OFF _ 0 not set.
Sw2 OFF ON
DIP switch The optical option is used in the UPAC
UPAC+ . .
ON ON system. Set all optical options to the same
SIU system . o
settings whether it is a master or slave.

DIP switch SW2 shown on the left is located at the lower end of the option. Set

1 2

to ON, ON.

After the above settings are given, the optical option becomes available as a
OFF UPAC system.

Fig. 1-2-7
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3) Connection of optical cable

ACAUTION

» If the optical cable is bent at a curvature smaller than 35 mm for a long time, optical communication
does not function correctly and inverter-to-inverter link error "Erb" is caused. Avoid routing the cable at
curvatures smaller than 35 mm.

Connect the optical option via the OPC-VG1-SIU OPC-VG1-SIU
. Slave Master
accessory optical cable.

As shown in the figure on the right, the sw1
connectors for transmission and
reception are located at the lower end of
the optical option.

Dark brown Gray Dark brown Gray
(Reception) ~(Transmission) (Reception)  (Transmission)

=
=

Gray
(Transmission)

Dark brown
(Reception)

Each connector is identified with the
color. Connect the gray plug with the
gray connector, and the dark brown plug
with the dark brown connector.

D=

oo ojo] NI

0000l D

0000

Configure a loop when connecting. The
communication originated at the master
is sent to a slave and the
communication sent from the slave is
received at the adjacent slave. The
communication received at the last
slave is sent and returns to the master in
the connection pattern.

Table 1-2-6 Optical connector on SIU card Fig. 1-2-8

Part No.[Name| Color Outline
T-1528 | TX Gray Transmitter (transmission)

R-2528 | RX Dark Receiver (reception)
brown

Notes) If the optical cable is not connected or it is inserted improperly, correct communication is impossible.
* |If the communication link fails due to a broken line in the communication path under power
application, an inverter-to-inverter link error "Erb" is caused.
 If the communication link is not established when power is turned on, the communication
link is not established but no alarm is displayed. When an operation command is issued, an
inverter-to-inverter link error "Erb" is caused as a protective action.

Table 1-2-7 Absolute maximum rating of optical cable (accessory)

Iltem Min. Max. Unit Remark
Storage temperature range | -40 +75 °C
Tensile force 50 N Within 30 minutes
Short-time bending radius 10 _ mm Failure to operate within one hour; an inverter-to-inverter

link error "Erb" is caused.

A curvature shorter than 35 mm for a long time may cause
Long-time bending radius 35 - mm an inverter-to-inverter link error "Erb." Be sure to assure 35
mm or a larger curvature.

Tensile strength (long time) - 1 N
Flexibility - 1000 times | Bending at 90° on 10 mm mandrel (core rod, spindle)
Impact - 0.5 Kg Impact test as per MIL-1678, Method 2030, Procedure 1
Guaranteed maximum Guaranteed minimum value due to transmission loss (0 to
. 10 m
distance 70°C)
Weight 4.6 g/m
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1.3 Preparation of Software
1.3.1 Installation Method

1.3.1.1 Installing the SX-Programmer Expert (D300win) software
package

This section describes how to install the D300win software package using a Windows XP PC as

an example. The same procedure can be used to install the standard expansion FB.

The procedures are the same for other OSes (e.g., Windows 2000).

@ Stop any application programs running and disable the anti-virus software as well as the
screen saver.

€ When you insert the product CD-ROM into the CD-ROM drive while Windows is running, the

following screen will automatically appear.

ilg SX-Proerammer Expert{D300win} Startup

MICREX-SX
SX-Programmer Expert{D300win)

1s.
@ SX-Programmer Expert{(D300win} Setup

@ User's Manual

@ Standard Expansion FB Setup
@ CSV Interface FB Setup

@ NET Framework

@ Fuji Electric Systems Web site
@ Display Contens CD-ROM

& Exit

Fig. 1-3-1
Note) If the installation screen does not automatically appear, follow the procedure below.
Click the [Start] -> [Run] on the Windows desktop, enter
"CD-ROM_drive_name¥autorun.exe", and then click [OK].
@ Click "Set up SX-Programmer Expert (D300win)" on the initial screen to open the following
screen.

Information i3 x|

‘When this system is installed,
it is necessary to do Logon to it as "Administrator®,

Fig. 1-3-2
Note 1) Be sure to install it as "Administrator."
Note 2) If the following warning appears while installing the software on a Windows 2000 PC,
Install the Windows installer by clicking [.NET Framework]—[Windows installer 3.1
(2000/XP)] on the initial screen, and set up SX-Programmer Expert (D300win) again.

X

Windows Installer3. 1 is not installed.
Windows Installer3, 1 is installed from produck CD.
Because .MET FrameworkZ.0 cannot be installed if the above-mentioned problem is not solved, the Failure analysis

cannot be used.
The installation is canceled to use the Falure analysis, and the problem is solved.

Fig. 1-3-3
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@ Clicking [OK] on the information screen launches the installer.

SX-Programmer Expert{D300win) Setup ll

Welcome to the InstallShield Wizard for
S¥-Programmer Expert{D300win]

The InztallShield® \wizard will install Sx-Programmmer
ExpertD300win] on your computer. To continue, click
Mext.

< Hack | Mext > I Cancel

Fig. 1-3-4

@ Clicking [Next] displays the License Agreement screen. Read the contents and click [Yes] if
you agree with them.

SX-Programmer Expert{D300win) Setup

License Agreement
Fleasze read the following license agreement carefully,

Prezz the PAGE DOWHM key to see the rest of the agreement.

|5 oftwaare End User License Aqreement ﬂ

This Software End | zer License Agreement [thiz "Agreement'’] iz between you [both the
individual ingtalling the Software and any single legal entity on behalf of which such

individual iz acting] ['Licenzee''] and Fuiji Electric F& Components & Systems Co., Lbd.

["Fuii"’).

IT 1S IMPORTAMNT THAT Y0OU READ CAREFULLY AMD UNDERSTAMND THIS
AGREEMENT. BY CLICKIMG THE "ves" BUTTOM LOCATED OM THIS PAGE,

LICEMSEE AGREES TO BE BOUMD BY THIS AGREEMENT. IF LICENSEE DOES NOT
AGREE WITH &LL THE TERMS OF THIS AGREEMENT &WND DOES NOT AGREE TO ;I

Do you accept all the terms of the preceding License Agreement? |f you choose Mo, the
setup will cloze. To install S=-Programmer Expert{D300win]. you must accept this agreement.

IrztalShield

< Back Yes Mo

Fig. 1-3-5
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@ The "Select installation folder" screen appears. The default is "C:¥ D300win."
Click [Next] if you accept the default location.

SX-Programmer Expert{D300win) Setup x|
Choose Destination Location ‘ j
Select folder where Setup will install files I\h

Setup will install S%-Programmer E xpert[D300win] in the following folder.

Tainstall to this folder, click Mext. To install o 2 different folder, click Browse and select
another folder

(o, T (-1 W Preparation of System and Startup

Destination Falder
’7C:\D300win\ Erowse... |

InstallEhield

< Back Mext > I Cancel |
Fig. 1-3-6

@ If you want to change the installation folder, click [Browse] button to open "Choose directory”
dialog box. Choose or enter the desired directory name and click [OK].
Choose Folder r x|

Please choose the installation Folder.

Directories:

] } My Computer ;l
g 34 Floppy (4:)

[ Sxdiag
{5 Documents and Settings
) HomeElvManitor =l

Fig. 1-3-7

€ The "Setup type" screen appears. Choose the setup type from "Standard", "Compact", and
"Custom", and then click [Next].

S¥-Programmer Expert{D300win) Setup : il
Setup Type “ 1
Select the Setup Type to install |’<. &

Click the type of Setup vou prefer, then click Next,

" Typical Program will be inztalled with the most common options. Recommended for
most Lgers.

" Compact  Program will be installed with minimurn required optiohs.

" Custom *f'ou may chooze the options you want to ingtall. Recommended for advanced
uzers.

Irztalls hield

< Back | Mext > I Cancel
Fig. 1-3-8




<Setup types>

Each of the "Standard", "Compact", and "Custom" setup types installs the components listed
below.

m The standard setup type installs the following components.

* SX-Programmer Expert (D300win) program

* MICREX-SX definition file

* MICREX-SX PU256E template * MICREX-SX PUO48E template
* MICREX-SX PS245 template * MICREX-SX PS117 template

* MICREX-SX PS74 template * MICREX-SX PS74D template
* MICREX-SX PS32 template

* MICREX-SX PM256E template * MICREX-SX PM256H template
* MICREX-SX PM48R template * MICREX-SX PM48E template
* MICREX-SX PH16 template * MICREX-SX PH08 template

* MICREX-SX SPB definition file

* MICREX-SX NW60C template * MICREX-SX NW60 template

* MICREX-SX NW40C template * MICREX-SX NW40 template

* MICREX-SX NW30 template * MICREX-SX NW20 template

* Board controller definition file

* MICREX-SX NW32-42C definition file ¢ MICREX-SX NW16-42C definition file
* MICREX-SX NWO08-41C definition file

* Training template*Page layout

* SX control utilities *POD link support

m The compact setup type installs the following components.

* SX-Programmer Expert (D300win) program

* MICREX-SX definition file

* MICREX-SX PU256E template * MICREX-SX PUO48E template
* MICREX-SX PS245 template * MICREX-SX PS117 template

* MICREX-SX PS74 template * MICREX-SX PS74D template
* MICREX-SX PS32 template

* MICREX-SX PM256E template * MICREX-SX PM256H template
* MICREX-SX PM48R template * MICREX-SX PM48E template
* MICREX-SX PH16 template * MICREX-SX PH08 template

* MICREX-SX SPB definition file

* MICREX-SX NW60C template * MICREX-SX NW60 template

* MICREX-SX NW40C template * MICREX-SX NW40 template

* MICREX-SX NW30 template * MICREX-SX NW20 template

¢ Board controller definition file

* MICREX-SX NW32-42C template * MICREX-SX NW16-42C template
* MICREX-SX NW08-41C template

¢ SX control utilities

B For the custom setup type, you choose the components to install.
If you choose "Custom" on the "Setup type" screen and click [Next], the "Choose components”
screen appears.

SX-Programmer Expert{D300win) Setup 5[
Select Features it
Choose the features Setup will install l -

Select the features pou want to install, and clear the features you do not want to install

. [ 200win program o | [Rese s

E!--. MICRE-5x [SPH] Pleaze necessarily select it
becauze it iz a main body of

the program.

Haowever, wheh the 52 Cantral

Utility iz installed with the unit,

it iz unnecessany.

MICRER®-5X PM48E Template

MICRER-5% P5245 Template

MICREX-52 PS117 Template

| i MICRER-S% P574 Template ;I
Space Requied on C: T2028 K
Space Available on C: 13245192 K

IrstallShield

< Back I Mext > I Cancel

Fig. 1-3-9
@ Choose the components to install and click [Next].
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1.3 Preparation of Software

@ The "Copy files" screen appears. Confirm the selection and click [Next].

SX-Programmer Expert({D300win) Setup : 5[
Start Copying Files W
Review seftings before copying files. l - -

Setup has enough information to stark copying the program files. |F wou wank bo review or
change any settings, click Back. If you are zatisfied with the settings, click MNext to begin
copying files.

Current Settings:

Setup type: -
Custarn
D 300win prograrmn

MICRE-5 [SPHIMMICRE-5x definition files

MICRE-5x [SPH]\MICREX-5x% PM256E Template

MICRE-5 [SPHIMMICRER-S PM25EH Template

MICRE®-5x [SPH]\MICREX-S5% PM48R Template

MICREX-5x [SPHINMICREX-Sx PMA28E Template

MICREX-5x [SPH]WMICRE-5 PS5 245 Template

MICREX-5x [SPHIWMICRE-5x PS117 Template =
¥ |

(o, T (-1 W Preparation of System and Startup

4]

Install5 hield

< Back | Mext > I Cancel |

Fig. 1-3-10

@ The setup process starts.

S¥-Programmer Expert{D300win) Setup x|

Setup Status

S¥-Programmer Expert(D300win] Setup iz perfarming the requested operations.

C:AD300winsPlchMicrexsnpl ps-117hAWNPIPS-117H.INI

[ e R R

InstallShield

Cancel

Fig. 1-3-11

Note) If you use a product CD of V3.4.2.0 or later and .NET Framework 2.0 does not exist on the
target PC, .NET Framework 2.0 will be automatically installed.
Installation of .NET Framework 2.0 takes several minutes.
(Time required for installation depends on the performance of the PC.)
€ You may encounter "A locked file was detected" message during installation. This appears
when the installer tries to write to a file used by the Windows system. In this case, click [OK]
as directed on the dialog box, and then click [Resume].



¢ When the setup process completes, a dialog box appears to ask you if you want to back up
the projects created by the versions 1 and 2 of D300win. Click [Yes] if you want to back them
up now. Click [No] if you want to back them up later, or you do not want backup.
Note) Refer to "Backup Utility" in "SX-Programmer Expert (D300win) Reference" for how to
back up projects.

€ | Thebackup of the project for 52-Programmer Expert(D300win} begins.
\‘/ When the project for Yerl *{YerZ * i opened with this wersion, the project is not
opened in Verl. ¥ Yer2 *,
Without the project For Yerl. *Yer2.* or Verl . *f¥erZ * is not used, this backup is
unnecessary.
Morecwer, after the installation ends, the backup can be executed alone.

Dioes the backup start?

Fig. 1-3-12

€ The warning dialog box shown below appears. It appears if the SX simulator is installed.
This warning tells you that the TCP/IP protocol is required to use the SX simulator.

x|

’2 S simulator communicates S¥-Programmet Expert{DE00wing, using TCP/IP protocal,

If TCRYIP protocol is not set,
according to products information, add TCRSIP protoccl,

Fig. 1-3-13

@ Clicking [OK] on the warning dialog box opens the following screen.
You need to restart the PC to launch D300win.
Choose "Yes, restart the computer now." and click [Finish] to restart the PC. This completes
installation of D300win.

SX-Programmer Expert{D300win) Setup

Install5Shield Wizard Complete

To complete installation normally, you need to reboat system.

% e, | wank bo restart my compber nov.

Wi, | will restark my cormputer later,

Click Finish to complete setup.

< Back | Finish I Cancel

Fig. 1-3-14
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1.3 Preparation of Software

1.3.1.2 Installing UPAC support function
Use an installation program to install.
The installation program executes the following process.

Adds the UPAC support function to SX-Programmer Expert (D300win).

1) Before installing

ACAUTION

« Before installing the UPAC support function, you need to install D300win. Install D300win first if you
have not installed D300win.
Refer to "1.3.1.1 Installing the SX-Programmer Expert (D300win) software package" for
how to install D300win.
If SX-Programmer Expert (D300win) Ver3.6.X.X is not installed, the following dialog box
appears and installation is cancelled.

UPAC support function Loader - InstallShield Wizard @

[} Because Expert is not installed, this system cannot be installed.
. Please execute this installer again after installing Expert,

Fig. 1-3-15

If you have installed the UPAC support function, uninstall the UPAC support function for safety.
Though you can overwrite to install without uninstalling, you will have such a problem as you
cannot uninstall the UPAC support function completely. When you upgrade the version, we
recommend that you uninstall first and then install again.

1) Installation
This process adds the UPAC support function to installed SX-Programmer Expert (D300win).
Follow the procedure below.

(1) Insert the CD-ROM containing the installation program (WPS-VG1-STR) into the
CD-ROM drive of the PC.

(2) Double-click "upac_up3613" on the CD-ROM to display the disk1 folder.

(3) Double-click "setup.exe" in the disk1 folder to start installation of the UPAC support
function.

(4) The following screen appears. Quit all the running applications and click [OK].

) [=I=]
UPAC Support function
Version 3.6.1.3

Fig. 1-3-16
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(5) When the following screen appears, click [Next]. When the license agreement screen
appears, read it and click [Next].

UPAC Support function Setup E‘

‘Welcome to the InstallShield Wizard for UPAC
suppoit function Loader

The InstalShield Wizard will install UPAC support function
Loader on pour computer. To continue, click Mest.

Fig. 1-3-17

(6) The function selection screen appwars. Choose the function s to install and click [Next].

UPAC Support function Setup
Select Features “
Select the features setup will install

Select the features you want to install, and desslect the features you do not want to install.

Dezcription
For FRNYG B devices

14.18 MB of space required on the C diive
1413.42 MB of space available on the C drive

[ < Back H Newt » ][ Cancel

Fig. 1-3-18

(7) The folder where D300win is installed is automatically detected and used as the
installation folder. Confirm and click [Next].

UPAC Support function Setup

Start Copying Files L I

Review settings before copying files.

Setup has enough information to start copying the program files. |F pou want to review or
change any settings, click Back. If pou are satisfied with the settings, click Mext to begin
copying files

Current Settings:

Setup destination:
CADIN0wink

[ < Back. ” Mext > ][ Cancel

Fig. 1-3-19
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1.3 Preparation of Software

(8) The necessary files are copied.

UPAC Support function Setup

Setup Status

UPAC suppart function Loader is configuring your new software installation

(o, T (-1 W Preparation of System and Startup

Cancel

Fig. 1-3-20

(9) After the files are copied, installation completes.

UPAC Support function Setup

InstallShield Wizard Complete

Setup has finished installing UPAC support function Loader on
your computer.

< Back Cancel

Fig. 1-3-21
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1.3.2 Changing the SX-Programmer Expert (D300win) settings

Option programs can be added or deleted to/from the D300win system having been installed, or

the program having been set up can be installed again.
€ Open the Add/Remove Programs from the Control Panel, choose SX-Programmer Expert

(D300win), and then click [Add/Remove].
® Add or Remove Programs =1al x|

Currently installed programs: Sort by IName - l

Size 7258.00ME

A~ adobe Acrobat 7.0 Professional - Japanese

orne Elewvator{CL1S) Monitar Software Size  3.68ME
& Painlt Shop Pro 6,02 CD Size  70.16ME
ﬁl STAMDARD EXPANSION FE for PLC Programmer Wer 1.3.1.0E Size 0.78MEBE

1 S¥%-Programmer Expert{D300win){Test) Yer 3.4.2.111

Ta changs this pragram a b it camputer, cick Cha 2. Change/Remove

2,22MB

Size

@ S¥-Programmer Skandard

Fig. 1-3-22

& The following screen appears. Click [OK] to open the "Welcome" screen.
Click [Change] and [Next].

Information x|

When this swstem is installed,
it is necessary ko do Lagon ko it a5 "Addministrakar”,

SX-Programmer Expert{D300win) Setup

‘Welcome

Modity, repair, or remove the pragram.

‘wielcome to the SX-Programmer E xpert(D300win] Setup Maintenance program. This program
lets you modify the curent ingtallation. Click one of the options below.

+ Modify
Select new program features to add or select currently inztalled features to
TEMOYE,

" Repair
ﬁ Reinztall all pragram features installed by the previous setup.

" Remave

@ Remave all installed features.

InztallShield

< Hal | Text » I Cancel
Fig. 1-3-23
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1.3 Preparation of Software

€ The "Choose components" screen appears. Select the check box for a component to add and
deselect the check box for a component to remove, and then click [Next].

SX-Programmer Expert{D300win) Setup

Select Features
Chooze the features Setup will install.

Select the features you want to install. and clear the features you do nok want o install.

W MICREX-5 PM48E Template ] | [ Resenten

MICREX-S¥ PS5 245 Template If pou uze this template,
MICREX-5% PS117 Template "Diefinition files" iz neceszary.
W MICREX-5% P574 Template J

W MICREX-5X PS740 Template
W MICREX-5% P332 Template
v MICREX-5% PH1E Template
MICREX-5% PHOS Template

(o, T (-1 W Preparation of System and Startup

- MICREX-3% [P 117H] =l
Space Fequired on C: 0K
Space Available on C: 13748900 K,

| rstallShisld

< Back | Mext > I Cancel
Fig. 1-3-24

& After setup is completed, the "Finish InstallShield" screen appears. Click the [Finish] button to
restart the computer. This completes changing the D300win system settings.

SX-Programmer Expert{D300win) Setup

M aintenance Complete

To complete ingtallation normally, you need to reboot spstemn.

@ ez, | want o restart my compter now,

7 Mo, | will restart my computer later,

Click Finigh to complete setup.

< Back | Finish I [Earicel
Fig. 1-3-25
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1.3.3 Uninstallation

Uninstallation removes the SX-Programmer Expert (D300win) system files from the PC.
Follow the procedure below to uninstall the program.

Closing the Message Manager

UninstaTng the UPAC support function

Uninstalling SX-Programmer Expert (D300win)

1.3.3.1  Closing the Message Manager

If the message manager is running, close it before uninstllation. (The Message Manager
launches when the PC is connected to UPAC or PLC for transferring programs or monitoring
them.)

|Il]', A sl zierm
Message Manager

Fig. 1-3-26

@ Right-click the Message Manager icon. Choose "Close Message Manager" from the context
menu to open the confirmation dialog box.

Exit MessageManager

% Al e 2i19Pm

Fig. 1-3-27

@ Click [Yes] to close the Message Manager.
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1.3 Preparation of Software

1.3.3.2  Uninstalling the UPAC support function
€ Uninstallation procedure

(1) Open the Add/Remove Programs from the Control Panel.
(2) Choose the UPAC support loader version 3.6.1.3 and click [Add/Remove].

i Add or Remove Programs

Bl
Currently installed programs: Sort byt

(o, T (-1 W Preparation of System and Startup

CF:JGHGE or || 8] Microsaft visual C++ 2005 Redistributable Size  5.54MB
emove
Programs ﬂ Microsoft isual C+4 2008 Redistributable - x86 9.0,30729.6161 Size  10.26MEB
E Sx-Programmer Expert(D300win) Yer 3.6.1.3
5 <a ﬁ’nil UPAC support function Loader Yer 3.6.1.3
Add New 7
Programs
@ el o 2 LiD=ED G ChangefRemove
AddiRemove WMware Tools Sze  1.18ME
‘Windows
Components

@

Set Pragram
Access and
Defaults

Fig. 1-3-28

(3) When the following dialog box opens, click [Yes].

Confirm Uninstall

Do you want ko completely remove the selected application and all of its Features?

[ OK ] [ Cancel

Fig. 1-3-29

(4) The files are deleted from the PC.

UPAC support function Loader - InstallShield Wizard

Setup Status % '

UPAL support function Loader iz configuring your new software installation.

Removing backup files

IlIIIIIIIllIlIIIIIlIIIIIlIIIIIlIllllllllllllllllllllll*

Cancel

Fig. 1-3-30
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(5) Uninstallation completes. Click [Finish] to close the dialog box.

UPAC support function Loader - InstallShield Wizard

Maintenance Complete

Installs hield \wizard has finished performing maintenance
operations on UPAL suppart function Laader.

< Back Cancel

Fig. 1-3-31
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1.3 Preparation of Software

1.3.3.3  Uninstalling SX-Programmer Expert (D300win)

@ Open the Add/Remove Programs from the Control Panel and choose SX-Programmer Expert
(D300win). Click [Add/Remove].

¥ Add or, Remove Programs

e
Currently installed programs: Sort byt

CP'%anGB or | g5 Microsoft visual C++ 2005 Redistributable Size  5.54MB
EMOvE |
Programs ﬁ! Microsoft Visual C++ 2008 Redistributable - x86 9.0,30729.6161 Size  10.28MB

X-Programmer Expert{D300win) ¥er 3.6.1.3

% suppork information.

(o, T (-1 W Preparation of System and Startup

Add Mew ; ]
Programs T e o
- . T i : Change/Remaove

Fig. 1-3-32

@ The following screen appears. Click [OK] to open the "Welcome" screen.
Click [Remove] and [Next].

SX-Programmer Expert(D300win) - InstallShield Wizard E|

‘When this swstem is installed,
it is necessary to do Logon to it as "Administrator”,

SX-Programmer Expert(D300win) Setup

Welcome
Madify, repair, or remove the program.

wielcome to the Sx-Programmer Expert{D300win) S etup Maintenance program. This program
lets you modify the current installation. Click one of the options below.

) Madify
Select new program features to add or select cumently installed features o
TEMOVE.

) Repair

@ Fieinztall all program features installed by the previous setup.

Remove allinstalled features.

< Back [ Mext > l[ Cancel

Fig. 1-3-33
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& The "Confirm File Deletion" message box is displayed. Click [OK] to start deleting files.

Confirm Uninstall

Do you want to completely remove the selected application and all of its Features?

K H Cancel ]

Fig. 1-3-34

* You may encounter "A locked file was detected" message during uninstallation. In this case,
click [OK] as directed on the dialog box, and then click [Resume].

& When all the files have been deleted, the "Maintenance Completed" screen appears. Click
[Finish] to complete changing the D300win system settings.

SX-Programmer. Expert{D300win) Setup

Maintenance Complete

InstallShield \wWizard has finizhed perfarming maintenance
operations on S¥-Programmer Expert[D 300win).

< Back Cancel

Fig. 1-3-35
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1.3 Preparation of Software

1.3.4 Launching SX-Programmer Expert (D300win)

1.3.4.1 How to launch SX-Programmer Expert (D300win)

¢ From the SX-Programmer Expert (D300win) program group, run SX-Programmer Expert
(D300win).

@' Set Program Access and Defaults
w ‘Windows Catalog

% wWindows Update

(o, T (-1 W Preparation of System and Startup

— )
» ‘“ Accessaries

W F-5% Analog IO Madule Adjust kool
' File Divide & Merge

» WY M3H Explorer
@ Outlook Express
.. Remote Assistance
&) windows Media Player
3 Windows Messenger

Log OFF servo...

Turn OFF Computer, ..

e Extras Help
Pevala’  EFEWCED:Z B 2sss sl e n | hEE le(vE
NN AR [B3oudd [ Bn|E [mme [0 H |t &

J

Project Tree Window s -

When there is the project that opened

before when | started D300win after
installation for the first time, D300win starts
in the state that opened the project.

A BN )

[ Varable [ POU/Morksheet T Acce. [ Gomma. [ Adiress | Gibal Path

G Refarenzes Vi

No properfies avalable ..

e %

For Help,press F1 BT

Fig. 1-3-36

SX-Programmer Expert (D300win) launches.
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1.3.4.2 Creating a project and configuring basing settings

After D300win is started, the screen shown below is displayed.

"l SX-Programmer Expert(D300win) i8]
fFile Edt View Project Build Online Extras Help

DoWAa|+Re e [EEFEVET: | itasss(28 |
famBian-|(ezopdd o mme i 0 i dr ot HOH 8 ] &

|Project Tree Windaw s

I RET (e $E

Edit Wizard - x
Group
a1 -
Mane — [Dewip
1 Fimmare FE

B Fimware funciions
o Keyword

1 Librany FB

B Librawy function

{4 Network Templates
A User FB

A User function

[EEEE

D

Kl | 2]
s 7 Variable - \ [ POUAMorksheet [ Acce. | Comma. | Address | Global Path

rences vindn < |

2|4 » \Build { Errors J, Wamings J, Infos j, FLG Errors i Print Jy MuRi-User ]

Y No properties available ...
&

x| Gress e
/
_—

For Help. press F1 \

|

It is a project called before (tree), or anything is displayed in a few state.

Fig. 1-3-37
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1.3 Preparation of Software

B Opening a UPAC project
The first step after you have started D300win is to produce a new UPAC project or to open an
existing UPAC project. This section describes steps required to create a new UPAC project.

1) Creating new project using UPAC template
If you use this method to create a new project, D300win will copy the selected template to
project as "Untitled". The template consists of POUs, worksheets, and configuration elements
required for the PLC type. You can save the project "Untitled" with a name you want to use.
(1) Creating new project with mouse
Select the New Project menu item from the File submenu. The New Project dialog box
appears.
(2) Creating new project with keyboard
Press ALT + F to open the File submenu and press N. The New Project dialog box

(o, T (-1 W Preparation of System and Startup

appears.
R x|
2R

.

MICREX-5X  MICREX-5X MICREX-5X  MIGREX-5K
M0 M40C M0 M3

MICREX-3X  MICREX-5X  MICREX-5X MICREX-5X e
MiW20 MW32-42C M1 6-42C MW0E-41C LR

[+ +

FRH-WG12  FRN-VGE
UPAG UPAGC -

Fig. 1-3-38. New Project dialog box containing available project templates

(3) Using New Project dialog box
Left-click to select "FRENIC-VG_6 UPAC" or "VFRENIC-VG_12 UPAC" template.
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(4) A new project named "Untitled" is o e el 2 o« x|
created and the project tree shown E__E‘ Er monita and Sotting o

to the right appears. L | Libraries

[:l Data Tvpes
EI a Logical POUs

Library:

. @-[0] LADDER

Register a project used as a library. 5@ Physical Hardware*
No libraries are registered in the B @EEFEN WG ﬂD ‘;’G? &+

------ vatem_Definition
template of UPAC. L RUPAG : LPAGH

Data type: @ Tasks

Declare user-defined data types in B @Efa;;\togf FTEBTDER*
addition to basic data types defined | . 'iE R_UPAGY*

in IEC1131-3. No user-defined data
types are registered in the template
of UPAC.

Program configuration:
The project "Untitled" includes one

POU - a program "LADDER" as _il;l : I
default. There are three worksheets @J@
in POU.

Fig. 1-3-39 Project "Untitled" including program "LADDER" and its worksheets

* Description worksheet for POU document (optional), "LADDERT"
* Variable worksheet for declaring variables and FB instances, "LADDERV"
* Code body worksheet for defining code body, "LADDER"

You can change some of the properties of this program. The default language for the first
program inserted automatically is LD and you cannot change it. If you need a program in
other language, insert a new POU.

Physical Hardware:
This node defines the UPAC constitution. Use icons under the Physical Hardware node
in the project tree in Fig. 1-3-39 to define the constitution.

EI% Eysical Hardware®

= % O_FRM VGLE © WGT 6+ Configuration
------ B System_Definition System definition
EI 488 R_UPAG : UPACH Resources
EI% Tazks Task

=8 @ Default : DEFAULT
A @ PROG 1 : LADDER*
...... R_UP &Y
i‘ﬁ’l Global variable

Fig. 1-3-40 Icons for Physical Hardware

» Configuration: A configuration corresponds to one programmable logic
controller system such as a rack.

» System definition: Sets system components in detail.

* Resources: A resource, for example, corresponds to a CPU that you can
insert to the rack.

* Tasks: Tasks determine the time scheduling of programs that are

associated with the tasks.
* Global variable:  Declares global variables common to multiple POUs.
Global variables declare control variables and function variables used
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1.3 Preparation of Software

by UPAC in advance.
Control variables: Global variables listed in 1Q memory of
FRENIC-VG.

Function variables: Global variables listed in MW memory of
FRENIC-VG
Double-click the individual icons to display and set dialog boxes if you need. The following
section describes items required for UPAC.

2) PC type and CPU type of UPAC

The dialog boxes displayed when you display or insert the properties of the individual icons
contain fields for the PLC type and the CPU type when needed. Set as below according to the
hardware you use.

Table 1-3-1 PLC type and CPU type of UPAC

Hardware used
: : : PLC type CPU Type
Number of inverters Link type between inverters
1 to 6 units o FRENIC-VG_6
- Optical link (OPC-VG1-S1) = UPAC
1 to 12 units FRENIC-VG_12

B Resource setting

Resource setting for UPAC is the same as the standard setting steps except for the following

three points.

* You use the communication setting dialog box that appears when you click the
[Communication setting] button in the Resource setting dialog box to set the
communication between the personal computer and UPAC, and use the system definition
to set the station number on RS485 of UPAC. See "System definition" in this manual for
more information.

* UPAC operates based on the commands from FRENIC-VG regardless of the specified
action when turned on.

CPU running definition{UPAC) x| Use the Running SpeCification at
- atch Dog Timer settin ower on radio button in the CPU
e i powe o :
Py Gancel running definition dialog box to
WOTitime = (ORI me Holn specify the action when you turn
~Bunning specification at power on Battery lessrun ————————————— on. However, U PAC Sta rtS based
& RUM = Run/TERM = Run i+ OFF
 RUN = Run/TERM = Last State [r‘ oN on the command mode from
 RUM = Stop/TERM = Stop
—Compulsion setting hold state F REN I C_VG regard Iess Of your
& OFFihat holdy This setting cannot be used with & present Se|eCtI0n .
) AR Compulsion settine) )

Fig. 1-3-41 CPU running definition dialog box

* One resource of UPAC can exist for one configuration.
UPAC cannot handle multiple

niti b . . .
UPAGC sy=tcmic x| resources in one configuration.

Twno or more resources in this configuration, Wh_er_]_ym'_' try to 9pen t.he sySt_em
Pleaze adjust the resource to one. definition in a project with multiple

resources, you will get the following

error message and cannot conduct

the system definition.

Delete unnecessary resources to

Fig. 1-3-42 Error message displayed when you open system  remove the error in the system
definition with multiple resources definition.
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B Registering task and program
If you run a program, you should insert a task and associate the program with the task, or
determine on which task you run the program. Though inserting a task and associating a
program with the task is the same as that in the standard procedure, the setting range is
different in UPAC. You can select 0 to 3 in the Priority field in the Task setting dialog box in the
following figure, but UPAC can execute only O or 1.

Task setting{UPAG)

MHame of tazk :

Tazk type :

Event wariable :

Cyelic

Briority :

Fired
FIXED_GYGLE Gancel |
| Help |
IS ms

0 vI

Fig. 1-3-43 Task setting dialog box

x|

UPAG system definition

Q9

Fig. 1-3-44 Error message when you open
system definition with invalid task settings

B System definition

1) Starting system definition
When you double-click the System_Definition icon in the project tree, the UPAC system
definition screen appears.

| Project Tree Windaw

2 - x|

o[ Libraries

[0 Data Tvpes

-3 Logical POUs

(0] LADDER*

-8 Physical Hardware*

-8 G_FRMNVG 6 : VT o
128 R_UPAG : IPACH

Ea Project : C¥Documents and Settings¥All User

E@ Tasgks
. &8 Default : DEFALLT = Double
“.[0] PROGI : LADDER click =
-y RLUPAGH
KT — ol
A ETE|

X

The priority of task 'Fized"'3 level cannot be used.
Pleaze uze either 'DEFALLT #'0 level £ "1 lavel

When you try to open a system
definition of a project including
tasks with priority 2 or 3, you will
get an error message in Fig.
1-3-44, and you will not be able
to conduct the system definition.

To remove the system definition
error, delete tasks that have
priorities other than default, 0, or
1, or change the priorities.

[ UPAG system definition x|
Memory boundary defiition | IO eroup settine | Gommunication setting |
System configration definition GPU operation definition
—Inverter
Number of Thwerters : [
SX stati LD mode |
-~ ; T 5
Dlnverter 2 2 ot mode HOLD mode chanes
Dlinverter 3 3 Reset mode
O inverter 4 4 Reset mode
Dlinverter 5 Reset mode
inverter 6 [ Reset mode
O Gption 10 7 Reset mode
—Tact cycle —Link type betwsen inverters
@ Optical link
Normal value:  [1.0ms  Simple FiS48 link
ﬂ rnitialization method selection
Sefting: 1 0ms = & Memory disenosis execute
" Memory disgnosis not exscuts
Erint Gancel

Fig. 1-3-45 How to start system definition
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The UPAC system definition screen includes the following property sheet with five property
pages classified by the setting item.

» System configuration definition
* CPU operation definition

* Memory boundary definition

* /O group setting

* Communication setting

2) System configuration definition

The first property page of the UPAC system definition screen. You define the hardware
constitution such as inverter to be used and type of inter-inverter link on this sheet.

(o, T (-1 W Preparation of System and Startup

[ UPAC system definition x|
Memary boundary definition | 140 eroup setting | Communication getting |
System configration definition I GPU operation definition
—Inverter
Mumber of Inverters f
Equipment | S stati.. | HOLD mode |
O lhwerter 1 1 Reset mode
[ Inverter 2 2 Rezet mode HOLD mode, chanes |
[ Inverter 3 3 Reset mode
[Fl werter 4 4 Reset mode
Olwerter & B Reset mode
[l werter 6 6 Reszet mode CTact !
[ Option LD 7 Rezet mode S S
—Tact cvole —————————————————————— —Link tvpe between inverters Maormal value: 20ms
" Optical link ﬂ
Mormal valus: 20ms * Simple RS485 link
ﬂ Settineg: 30ms -
~itialization method selection Default.Omsl  a
Settine: 3.0ms X " Memoary diaenosis execute [ D=
Frint oK I Gancel I

Fig. 1-3-46 System configuration definition screen

The operation method is described in the table below.

Table 1-3-2 Operation on System configuration definition screen

ltem Description
Number of inverters Displays whether six-inverter system or twelve-inverter system.
Equipment Mark the check box of a device you use (an inverter without check mark will be

considered as "not installed") . You can not remove the last check mark.

SX station Displays the SX station number of inverters.

[HOLD mode change] button | Specifies the HOLD mode of the inverter selected in the list (HOLD mode/Reset
(or double click inverter list) mode).

You cannot select this button if the selected inverter is not installed.

Tact cycle The normal value displays standard value (1ms to 3 ms) automatically according to the
number of inverters to be used. Click the [|] button to copy the normal value to the
setting. You can select the [|] button only if the normal value and the setting are
different. "Default (1.0ms), 1.0ms, 2.0ms, 3.0ms" are listed both for optical link and
simplified RS485 in the setting combo box and select from them. Smaller values than
the normal value are masked and are not available.

Link type between inverters Select "Optical link".

Initialization method selection | Sets whether to execute the advanced memory diagnosis or not.
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3) CPU operation definition

= UPAG system definition x|
Memary boundary definition 140 eraup setting | Communication setting |
System configration definition GPU operation definition
‘Watch dog timer setting
& Pefauit
) Specify 4095 ms
Frint.. | OK I Gancel I
Fig. 1-3-47 CPU operation definition screen
4) Memory boundary definition
[ UPAG system definition x|

System configration definition

GPU operation definition

Memary boundary definition IO eroup settine | Gommunication setting
—Memoary size AT range
Mo retain : 20 Kt I_ |N0ne thigh =peed}
r |N0ne thormal}
Retain : 1.0 Kt INone
Uzer FE : 1.0 Kt Maone
— System FB: 4.0 (40 Mone
[System FEB details
Edee detect 256 2w = 512 W
Courter |54 A = 256 W
Additional timer : |32 HEW = 256 W
Timer : 128 HEW = 1024 W
COither system FB area : 2048 W
Pt | Ok | Ganeel

Fig. 1-3-48 Memory boundary definition screen
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The second property page of the
UPAC system definition screen.

The watch dog timer setting in the
Resource setting dialog box is
displayed as in the left figure.

The third property page of the UPAC
system definition screen.

The memory boundary set in the
Resource setting dialog box is
displayed as in the left figure.



1.3 Preparation of Software

5) I/O group setting

[l UPAC system definition:
System configration definition GPU operation definition

Memory boundary definition 10 group setting | Communication setting

Level DEFAULT 'I

~Ihput selection

Wilreeerter 1 Input
[hveerter 2 Input
[wllveerter 3 Iput

[Wlrverter 5 Iput =
[reeerter 6 Ihput Details..

Selected : 1 /1 W

—Dutput zelection

[Wkveerter 1 Output IDOptmn L0 Qutput
[hweerter 2 Output
Wilreeerter 3 Cutput
[Wlveerter 4 Output

[hweerter 5 Output =
= Details.
Mlrverter 6 Output =

Selected : 32 /32 W

Print. I 0K I Cancel

Fig. 1-3-49 1/O group setting screen

The fourth property page of the
UPAC system definition screen.

Associate the task level of UPAC with
the 1/0O data area of the inverter and
define the refresh timing.

The operation method is described in the table below.

Table 1-3-3 Operation method in I/O group setting screen

Iltem
Level

Description

The priority of the task included in the resource is listed. If you select (the priority
of) a task, current setting will be displayed.

Input selection

Select the input device used with UPAC. Selecting a check box selects all the input
data from the selected device. Select an input device and click the [Detail] button to
specify the input data for that device.

Output selection

Select the output device used with UPAC. Selecting a check box selects all the
output data from the selected device. Select an output device and click the [Detail]
button to specify the output data for that device.

Selected number

The numerator indicates the number of input or output data items for the selected
device.
The denominator indicates the total number of items for the selected device.

[Details] button
(or double click an item)

Displays the input/output data selection screen for the selected device (Figure

1-3-50).

* All devices can be set without relations to installation of each device.
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Detail operation method of selection check box
The check box is displayed or operated as described below.

e If all items are used, they are displayed as [+

e If all items are used, they are displayed as gray/#l.

e |f all items are not used, they are displayed as [1.

e Each time you click the check box, the state changes as follows.

[ N | I

Detail setting method of each word

Press the [Details (D)] button or
double-click on the item to display
the detail setting screen.

1/O Group setting x|

~Ihverter 1 Output word

Use | Word No. | Hame |«
16 Address of function cade 1 of INWA
17 Data of function code 1 of INVI
18 Address of function code 2 of INV1
18 Data of function code 2 of NV All
20 Address of function code 3 of INV1
Data of function code 3 of INU1
22 Address of function code 4 of INV1
23 Data of function code 4 of INWI
24 Rezerve
25 D02 of INWV1 (DIOB option;10bit}
26 A0 of NV (A01)
27 A0 of INVT (AO2)
28 AD of NV (A03)
28 AD of INVT CATD aption, A0 LI

IO0003O000000EERE

Gancel |

Figure 1-3-50 Detail setting screen for each device

The operation method is described in the table below.

Table 1-3-4 Operation method of detail setting screen

ltem Description

[Use] check box Set use or no use for each word.

Word No. Shows word number beginning with 1.

Name Shows the data name.

[All] button Selects all the items at once for use or not use. If the majority of the selected buttons
are used, clicking this button causes all items not to be used. If the majority of the
selected buttons are not used, clicking this button causes all items not to used.
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1.3 Preparation of Software

6) Communication setting

The fifth property page of the UPAC
system definition screen.

_ N Sets the UPAC station number on
— e L e RS485 in the range from 1 to 255.
 RS455 station Na In addition to this, the setting in the
- Bt T Communication setting dialog box

o sopbit displayed when you click the
& coMi Data lengts  [5 [Communication setting] button in
(‘: 22:2 ey [Even the Resource setting dialog box is
P Timeout: [Boo0 ms displayed.

(o, T (-1 W Preparation of System and Startup

Make sure to conform to the set
value of 040 "UPAC address" of
FRENIC-VG.

The factory setting of 040 is "100". If
the change is not necessary, you
can use the setting for RS485
station No. of "100" on the screen to
connect.

At H34, set the same
communication baud rate as the
one shown on the left screen.

Print. (9] 4 I GCancel

Fig. 1-3-51 Communication setting screen
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B Printing UPAC system definition

[ UPAG system definition x|
Memary boundary definition I 1/0 eroup setting I Gommunication setting I
System configration definition GPU operation definition
—~Ihwerter

Mumber of Iwerters : i

Equipment | SR stati.. \ HOLD mode |

Oirwverter 1 1 Reset mode

M werter 2 2 Reset mode HOUD made chanee

[ Inverter 3 3 Reset mode

B Inverter 4 4 Reset mode

Oinwerter § & Reset mode

[ rwerter 6 fi Reset mode

[ Option 'O 7 Reset mode

i~ Tact cycle ~Link type between inverters
" Optical link
Mormal value 20ms i+ Simple BS485 link
ﬂ ~Initialization method selection
Settine: 30ms j' " Memory diagnosiz execute
Print... [8]4 I Gancel
[ECEE 21|
304 |
- AU DR

e # S

FUATGEN  Adobe PDF

SPROO04S -

COERLESI DI O SRR =)
G

™| SR IR G

5zs00008
WA ERET SERBEAE (R
jjgf‘jr A 168 Fujitsu 2L-0261 FULBDERQD).
= EEE
& gL SFE1C) =

L

ENI(E) Fel Al

Fig. 1-3-52 Printing system definition
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You use the Properties of printer
screen displayed when you click the
[Print (P)] button on the property
sheet to print the system definition of
UPAC.

When vyou click [Print (P)], the
following dialog box will appear.

To print other items than the system
definition, follow the standard
procedure using the menu item Print
or Print Project.



1.3 Preparation of Software

Printed example of system definition
A printed example for 12-unit system is listed below.

Updete @ 201308708 12:60:18
Printed @ 2013/09/00 14:26:17

[System configuration]
‘Number of Inverters = 6

:Link type between inverters
tInitialization method selection

[CPU operation definition]

(Memory boundary definition]
‘Hon retain memory =

‘Reatin memory
‘User FB memory
tSystem FE mencry

1.0 KW
1.0 KW
4.0 EW

“Gystem FB memcry detail

Edge detect = 206 X Z W
Counter = B K4 W
Addition timer = ZAIEW
Timer = 128 X8 W
ther system FB area

:Resarve memory size per POU
lse reserve memory = Selected
Non retain memory = 10
Retain memory =10
User FB memory = 10

[1/0 group setting] = Default
[Input selection - Input signall

Torque reference 2

Operation status(SW)

9 Line speed input

13 Pogition reference

14 DI of INV (DIOB option;i6bit
15 41 of INY (Ail)

16 A1 of INY (A12)

1T Al of INY (AID option, Ai3)
18 Ai of INV (AIO option, Aid)

1 170 Module DI 16 points

[Dutput selection — Output signal

Projeet @ UNTITLED C:¥Documents and Settings¥All Users¥Application Data¥Fuji Electric¥SE-Prograsmer Ex

[Equipment ] 5¥ station Mo, mode
Inverter 1 1 RESET modde
# Inverter 2 2 RESET mode
* Inverter 3 3 RESET mode
# Inverter 4 4 RESET mexde
Inverter & g RESET made
# Inverter 6 ] RESET mode
# (ption [0 7 RESET mexde
‘Tact eycle = 3.0 ms

= Sinple E5485 links

‘Watch dog timer setting = Default

Speed setting 4/frequency reference monitor

1

2

3 Torque eurrent reference {(Final)

4 Magnatic=flux reference (final)

5 Real speed{detected speed valuel

6 Control data(CW) (standard+DIOA;16bit)
7
4

Speed setting L/frequency reference (V/f)
10 pulse train position reference (PGPR))

11 Position detection (build-in or PGPDI)
12 Pozition detection (I phase input) (PG(PD))

)

[Input selection — Optiom I/0 input]

]

Memory diagnozis not execute

[AT Range)
o (High)
None Mormal)
Nome
None
None

o nwin
Bl rpem
ESRES
E X XX X

POl

Uzse inverter

1 2 3 4 8 &
0 X 000 X
O X oo o X
0 X 000X
o X oo o X
o X 0o o0 X
0 X 000 X
0o ox 0o 0 X
0 X 000 X
0X o000 X
nx oo X
o0X oo o0 X
o0xX 000X
oxX 000X
o X 0o o X
oX 000X
o X 000X
oox 000 X
o r 000X
Uze

i

Uze inverter
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Speed setting L/frequency referehce(VST)
Torque reference 1

Torque current reference
Magnetic-flux reference

Control data(CW)

Universal DOL{stendard+DI0A option;l3hkit)
Acceleration time

Deceleration time

Torque limiter levael 1

10 Torque limiter level 2

11 Speed setting 4/frequency reference(V/f)
12 Torque reference 2

12 Toraque bias

14 Auziliary speed setting

15 Benl speed (Simulation speed)

16 Address of function code 1 of INY
1T Data of function code 1 of INY
18 Address of function code 2 of INV
19 Data of function code 2 of INY
20 Address of function code 3 of TNV
21 Data of function code 3 of INY
22 Address of function code 4 of INV
23 Data of function code 4 of TNV
24 Resarve

25 D02 of INY (DIOB option:l0bit)

AD of INV {AO1}

27 AD of INV (ADZ)

28 A0 of INV (AOZ}

29 AD of INV (AIO option, AO4)

30 AD of INV (AID option, AODG)

31 Dynemic switch 1(DSW1)

32 Dynamic switch 2(DSWE)

BO OE =3 R 2N de £ BE =

B0 e 50 B G B B B B B RS B B B B B B B B B B B B D e e S e B B el B
SooODoQoOooIooOoooOCoOoOoOoOooooOoOooOooOoOowE
SRR Oo OO
o R W o e B e e i B e e e e Y e Y e e e e e O e e e e e e e e e B e e

[Output selection — Option I/0 output]
1 1/0 Medule DO 16 points

Hl:ﬂ.: COoOoOCoOCOoCOooOOCoOOCoOoSooooOS oSO O DM
o

[Communication setting]
IR5485 station No. = 100

1Port = DMl
‘Baudrate = 38400
15top bit =1

:Data length = 3
:Parity = Even
Timeout = 300 m=

Fig. 1-3-53 Example of printed system definition
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Chapter 2 Preparation and Basic
Operation Examples

This chapter describes the basic operation with the test operation.
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2.1 Examination of System

2.1 Examination of System
2.1.1 Application to Small to Medium Systems

ACAUTION

* UPAC has been developed for small to medium systems driving and controlling maximum about 10
inverters. It is not for large systems where several tens of inverters are generalized and controlled.
When applying UPAC, carefully examine the specifications of UPAC and design a system while
allowing an extra room in the specifications.

UPAC has been developed for small to medium systems (for from one to about ten inverters)
controlling winding (dancer, tension), ratio (draw), position and synchronization and so
on. A system having been controlled by an external PLC can be transformed into a rigid
and high—speed entirely digital system, using the UPAC.

On the other hand, in a medium system, a distributed control system can be configured where
driving control groups requiring high-speed control are generalized through the UPAC and
the host PLC generalizes and controls each group with operation commands and initial value
setup or the like.

When compared with large systems, the above-mentioned system may not satisfy all the
requirements because of lack of a control distribution function for two or more UPACs,
poor I/0 point count, and poor trace memory. Deliberate system examination is necessary
according to the size of the system. Refer to this section for approximate guidelines useful
for the first examination of specifications

1) Example of application to small system

The figure below shows an example of tension control using an SIU (optical 1ink) option
to link three FRENIC-VG inverters.

If 1/0 points are insufficient, an extension I/0 option (DIO in the figure below) is
used and the PG option (high—speed pulse counter) is applied for line speed detection.
The built-in I/0 is used to control I/0 of general-purpose inverters.

Tension commands and line speed commands are given in a digital or analog quantity
from the external PLC or computer. These small tension control systems can sufficiently
be supported by one UPAC.

Feeding side = Winding side
Tension —@ Lin Tension
pickup sple:: d pickup
P detection
R FRENIC-VG Tension BAALRLS
command
. General-| ——p
Tension T purpose E
command INV
DIO SIU UPAC
— H

Fig. 2-1-1

2-1

(o4, 11Tl Preparation and Basic Operation Examples




2) Application to medium system

The figure below is an illustration where multiple FRENIC-VGs are linked via the SIU
(optical 1link) option to form a small driving control group and PLC or a computer is
installed in the host as a system controller to integrate and control other driving
control groups.

A digital command from PLC is transferred to each inverter, while a command, from UPAC,
driving and controlling FRENIC-VGs is transferred to each FRENIC-VG within the driving
control group via the SIU (optical link) option.

At this time, the generalizing and controlling PLC or computer sends operation commands
and initial settings to each driving control group while receiving monitor data from
each group. UPAC functions as a master station in each control group and sends various
commands for driving the motor via a high—speed optical link that is superior in noise
immunity.

A distributed control system can be configured in this way where the host and
subordinate units play clearly divided roles.

Driving control group n

FRENIC-VG
°
°
. =

/ UPAC & SIU

=<
(o]
2
o
c
g eeecoe] PIO

POD (Programmable Operation Display)

PLC or
Process Controller

Fig. 2-1-2
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2.1 Examination of System

2.1.2 Examination of Specification

ACAUTION

Be aware of the following limitations when examining the specifications.
* If the system (FRN_VG_6UPAC, FRN_VG_12UPAC) of the project is determined first, modification to
the other system becomes impossible.

* Function codes cannot be read from slave FRENIC-VG (FRENIC-VG without UPAC) connected via

the optical link.

2.1.21

After project creation is selected from D300win, the
dialog box shown on the right is displayed. The
UPAC system has the following system options

from which you can select the

If the system is selected first, modification to the
other system becomes impossible. Examine the

system first before selecting.
Table 2-1-1

System selection

desired one.

Hew Project x|

System

Selection

Broadcasting

System consisting of 6 or fewer units

FRN_VG_BUPAC

MICRER-SK
MNw/B0

MICREX-5X
Miw20 Mw32-42C

FRNAG_12
UPAC

MICRER-SK
NwA0C

MICREX-5X  MICREXSX
Mw16-42C

MICRER-SK
MNw40

FRNAG_E
UPAC

A Cancel

MICRER-SK
Nw30

MICREX-5X
Nw0g-41C

Broadcasting

System consisting of 1 to 12 units

FRN_VG_12UPAC

The satisfaction of the applicable system specification or

Fig. 2

1-3

controllability must be

examined in advance according to the number of FRENIC-VG inverter units controlled by UPAC,
controlling method, number of operated I/0 points, refresh time and other particulars.

A general guideline for examination is indicated here. Read the description of each part

for details to avoid errors during first examination of specifications.

Table 2-1-2
Broadcasting Master slave Remarks
FRN VG 6UPAC [ FRN VG 12UPAC | FRN VG 6UPAC | FRN VG 12UPAC
Number of [1 to 156 1t06 1t0 12

connected units

Number of pieces of
OPC-VG1-UPAC

Two or more UPACs cannot be
installed inside the system.

Number of pieces of [Number of units (number > 1)

Unnecessary for a system

OPC-VG1-SIU consisting of only one unit
1/Q memory All 32w All 14W All 50W x 6 units All 22W x 12 units Memory for high-speed data
exchange
Number of 32w 14W 50W 22W In the master-slave link, data
memories UPAC—-VG : 32W UPAC—-VG : 14W | UPAC—VG : 32W | UPAC—VG : 14W | can be written or referenced for
(Slave: 18W) (Slave: 8W) (Slave: 18W) (Slave: 8) each slave.
VG—UPAC : 18W VG—UPAC : 8W VG—UPAC : 18W | VG—UPAC : 8W
(Slave: None) (Slave: None) (Slave: 18W) (Slave: 8W)
Type Operation command, speed setting 1, 4, torque reference, torque current reference,
magnetic flux reference, torque limiter 1, 2, acceleration / deceleration time, PG pulse
count, position command, torque bias, auxiliary speed reference, function code 4W,
standard and extended inputs and outputs, etc.
Writing time Minimum 1ms 1 unit: Minimum 1 ms The refresh time between
2 units: Minimum 2 ms to 12 units: FRENIC-VG and UPAC is the
Writing same data to slave Minimum 22 ms value on the left according to the
Minimum time (ms) = (Number of units -1) | number of connected units even
X2 if the task operates for 1 ms.
* With 2 or more units, the reading period
is twice the value
10 points (DI) Standard 11 points + Standard 11 points [Standard 11 points + Standard 11 Extended /0O (OPC-VG1-DIOB,
pxtended 1/0 extended I/O points OPC-VG1-AlO)
10 points (Al) Standard 3 points + Standard 3 points [Standard 3 points + Standard 3 points | cannot be accessed
extended 1/0 extended I/O in the 12-unit system.
10 points (DO) [Standard 5 points + Standard 5 points  [Standard 5 points + Standard 5 points
extended 1/0 extended 1/0
10 points (AO) [Standard 3 points + Standard 3 points [Standard 3 points + Standard 3 points
pxtended I/0 extended 1/0
High-speed Built-in PG Impossible Built-in PG Impossible The counter function (position,
counter OPC-VG1-PG(PGo) OPC-VG1-PG(PGo) synchronization, and wiring
control) is unavailable in the
12-unit system.

Function code

Writing to or reading from all areas (F, E, C, P, H, A, o, L, U, M)

Function to master only
(FRENIC-VG equipped with
UPAC)

Access to
master 60 ms refresh

M code is read only
Access to 4W writing possible
slave Reading impossible

Writing impossible
Reading impossible

4W writing possible
Reading impossible

Writing impossible
Reading impossible

High-speed exchange using 1/Q
area of both master and slave

2-3
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21.2.2 Designing the number of inputs and outputs

—ACAUTION
Examine the following items in advance when designing the number of inputs and outputs.
* The number of 1/O expansion cards installed in each FRENIC-VG unit is two. An optical link
connected to the SIU card reduces the number of expansion cards by one.
» The synchronous motor drive (PMPG card necessary) and position control (PG card necessary)
reduces the number of expansion cards by one, too.
* In the 12-unit system, the I/O expansion option cannot be operated (DIOA card can be operated).

The standard I/0 and the I/0 of the expansion card can be operated from the UPAC.

Two expansion cards can be installed. The number of inputs and outputs is restricted in

this capacity.
One SIU (optical 1link) card reduces the number of installed cards by one, though all the

inputs and outputs of the linked FRENIC-VG become expandable (+a). However, the 1/0
expansion option cannot be operated with a 12-unit system selected.
Table 2-1-3 Maximum number of inputs and outputs controlled with one unit of FRENIC-VG
Combination of option (Total I/O points)
Standard | DIOA | DIOB | AIO
DIOA+DIOB | DIOA+AIO | DIOB+AIO | SIU+DIOA | SIU+DIOB | SIU+AIO
DI 9 4 16 - 29 13 25 13+a 25+a 9+a
DO 5 8 10 - 23 13 15 13+a 15+a 5+a
3
Al (12 - - 2 3 3 5 3+a 3+a 5+a
inputs)
AO 3 - - 2 3 3 5 3+a 3+a 5+a

The maximum number of inputs and outputs controlled from the UPAC is shown in the table
below for a system consisting of three units (o= 3).

Combination of option (DIOB, AlIO) (Total I/O points)
3.0) 21) (1.2) (0.3)
DI 75 (9*3+16*3) 59 (9*3+16*2) 43 (9*3+16*1) 27 (9*3+16*0)
DO 45 (5*3+10*3) 35 (5*3+10*2) 25 (5*3+10*1) 15 (5*3+10*0)
Al 9 (3*3+2*0) 11 (3*3+2*1) 13 (3*3+2*2) 15 (3*3+2*3)
AO 9 (3*3+2*0) 11 (3*3+2*1) 13 (3*3+2*2) 15 (3*3+2*3)

In the above table, the maximum number of inputs and outputs with one high—speed pulse

counter (PG card) is as shown in the table below.

Combination of option (DIOB, AlO) (Total I/0O points)

(2,0) (1,1) (0,2)
DI 59 (9*3+16*2) 43 (9*3+16*1) 27 (9*3+16*0)
DO 35 (5*3+10*2) 25 (5*3+10*1) 15 (5*3+10*0)
Al 9 (3*3+2*0) 11 (3*3+2*1) 13 (3*3+22)
AO 9 (3*3+2*0) 11 (3*3+2*1) 13 (3*3+22)
PG 1 1 1

* Design the number of inputs and outputs with some spare points.
If the number of inputs and outputs is in shortage or there is no spare points, installation

of an external PLC is recommended.
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2.2 Individual Operation of UPAC

2.2 Individual Operation of UPAC

Basic operation and test operation in a system consisting of one unit of FRENIC-VG without
optical option are described here.

2.2.1 Preparation

— ACAUTION
After finishing installation, wiring and switch setting, check the following items before turning the inverter
on.

* Check if wiring is correct.

» Check if wire dust, screws or the like is left.

» Check if the screws and terminals are tight.

» Check if some element wires at the crimp terminal are in contact with another terminal.

The following preparation, confirmation and setting are necessary.

(1) Turn on the main power supply (R/L1, S/L2, T/L3) or control power supply (RO, TO).
(2) The UPAC option is recognized.

(3) Set the function codes.

Refer to Chapter 3 “Preparation for Operation and Test Operation” for preparation for
operation of the FRENIC-VG inverter.

1) Power-on

ACAUTION

« If the option is turned on for the first time, the ErA alarm may be displayed. If this happens, leave the
power turned on for about 30 seconds, and turn the power off then on again.

(1) Recognition of UPAC option

Page 10 on the I/O check screen in the keypad appears as shown [“gpron

at right with the UPAC option installed. D: VG1-UPAC
D: If "VG1-UPAC" is not displayed, the inverter does not recognize ,E :Z))

the UPAC option. Check the installation state of the UPAC optionin | Av->PAGE  Switch
this case. 10

(2) Confirmation of ROM version

ACAUTION

» Some of options are not compatible with early ROM versions of FRENIC-VG. The operation does not
function correctly with early versions. Be sure to check the ROM version shown in maintenance
information of the keypad. If the version is uncertain, contact us.

Before installing the option, check the ROM version of the main body. If

the option is already installed, check the ROM version of the main body

. MAIN=H1xxxx
in that state. MTR =H2xxxx

See the information displayed on the right of MAIN and MTR in the | KP =K xxxx
maintenance information of the keypad. ~5SPAGE  Switch
The screen shown on the right is page 5 in the maintenance information. | 5

Press the key at the keypad to go to page 5.

Table 2-2-1
ROM i
Model of option version
MAIN MTR
OPC-VG1-UPAC H10020 or more | H20020 or more
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2.2.2 Settings on FRENIC-VG side

—ACAUTION
* When “0” is set at 038 “UPAC start/stop” or a “stop (S)” command is issued form the control of
D300win, data exchange does not occur between UPAC and FRENIC-VG.
» 038 cannot be controlled from the UPAC program.

« If the break point is set in the monitor screen of D300win and, in a broken state, “0” (stop) is set at
038, UPAC alarm “ErA” is caused. Do not operate 038 during break operation.

* Do not select zero clear at 039 “UPAC memory mode” for the FM and SFM areas.

2221  Starting or stopping UPAC

Though the CPU of UPAC is always active without relations to the setting of the 038 function
code (UPAC start/stop) and the control state of D300win, set “1” or “2” at 038 and give
a “start (W)” command from the control of D300win to arrange the data exchange state between
UPAC system and FRENIC-VG. This data exchange state is defined in the table below as
“startup.”

The user must select and prepare the pieces of data exchanged between UPAC and FRENIC-VG
in the System Definition (UPAC system definition) screen of D300win. The System Definition
is described in details in section 2.2.3 “Settings on D300win side” and in Chapter 3.

Table 2-2-2 Starting and stopping condition of UPAC

Function code 038 D300win control UPAC system Outline of operation

“Stop (S)” command
“Start (W)’ command | Stop (data exchange)
“Stop (S)” command

1 Data exchange between UPAC and
FRENIC-VG is possible.

Started with memory retention when UPAC
starts.

0

Data exchange between UPAC and
FRENIC-VG is stopped.

Hot start “Start (W)" command | Start (data exchange)

Data exchange between UPAC and
FRENIC-VG is stopped.

2 Data exchange between UPAC and

Cold start . Y FRENIC-VG is possible.
Start (W)" command | Start (data exchange) Started with cleared memory when UPAC

starts.

“Stop (S)” command | Stop (data exchange)

In a system using UPAC, make it a rule to set “1” or “2” at 038 and start or stop from the
control of D300win.

This is important when UPAC is temporarily stopped for system definition downloading or
reset command issuance. In such an instance, do not manipulate 038 but control the D300win
control.

Because function code 038 controls UPAC directly, UPAC cannot operate 038.
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2.2 Individual Operation of UPAC

2222 UPAC memory mode

You can select whether to clear the memory to zero or to hold at the state immediately
before a stop, in the stopping state of UPAC. The memory area of UPAC includes the IQ,
M, RM, FM and SFM areas. Clear/hold selection can be made for each memory area individually.

The 039 setting is reflected when UPAC is being stopped and the starting UPAC is stopped.
The I area (FRENIC-VG->UPAC) of the IQ memory is updated immediately after it is cleared
by FRENIC-VG, so that it cannot be cleared.

Leave the “hold” setting for the FM and SFM areas.

Definition of function code 039 “UPAC memory mode”
15 87 0

|—BitO: IQarea. 0:Hold, 1: Clear (OR condition with
definition of D300win)
: Clear

—Bit1: Marea. 0: Hold, 1
Bit 2: RM area. 0:Hold, 1:Clear

Bit 3: FM area. 0: Hold, 1: Clear (Set at “0.”)

Bit 4: SFM area. 0: Hold, 1: Clear (Set at “0.”)

* The IQ area is the control data area for speed, torque and other data items exchanged at a high
speed.

* Jtems related directly to the user in the M area is the function code area (F, E, C, P, H, A,
o, L, U).

* The RM area is the retain memory area assigned by the user for applications.

2-7
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The 1Q memory is determined through combination with the coupled HOLD definition in System
Definition—system configuration definition of D300win as shown in the figure.

[ UPAG system definition |
Memary boundary definition | L0 group setting | Communication setting |
System configration definition | GPU operation definition
—Ihverter

Mumber of Inwverters : ]

Equipment | 53 stati.. | HOLD mode |
Thwerter 1 Fezet mode

Owerter 2 2 Reset mode HOLD made chanee |
O werter 3 3 Reset mode

O lrverter 4 4 Reset mode

O werter 5 5 Reset mode

O werter 6 i Reset mode

O Optian 1D 7 Reset mode

— Tact cycle —Link type between inverters
+ Optical link
Mormal value: 10ms ~ Simple BS485 link
ﬂ ~Initialization method selection

Setting: I‘I Oms j' {* Memory diaenosis execute

= Memory diaenosis not execute

Print... | o] 4 I Cancel

Fig. 2-2-1

1) 1Qarea

The 1Q area is defined through combination between function code 039 “UPAC memory mode”
and the coupled HOLD definition in System Definition.

Table 2-2-3 IQ memory clearing condition

IQ.area bit of System Definition Description of Outline of operation
function code 039 memory

HOLD mode Hold The 1Q memory is held in the state before stoppage of

0 UPAC.
Reset mode )
HOLD mode Clear The 1Q memory is cleared to zero upon stoppage of

1 UPAC.
Reset mode

2) M, RM, FM and SFM areas
The M, RM, FM, and SFM areas are defined with function code 039 “UPAC memory mode.”

Table 2-2-4 M, RM, FM and SFM memory clearing condition

Bit of M, RM, FM or SFM area of function code Description . .
Outline of operation
039 of memory
0 Hold The corresponding memory is held at the state
before stoppage of UPAC.
1 Clear The corresponding memory is cleared to zero upon
stoppage of UPAC.
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2.2 Individual Operation of UPAC

2.2.3 Settings on D300win Side

Preparation has been made in section 2.2.2 to operate UPAC through the settings on the
FRENIC-VG side.

To reflect the data calculated by UPAC to FRENIC-VG or to refer to the data on the FRENIC-VG
side, definition must be given to the System Definition of UPAC (UPAC system definition)
with D300win.

The concrete example for giving a “speed setting from UPAC to FRENIC-VG” is described below.
Read the description carefully to fully understand it

2.2.31 FRENIC-VG interface

(o1, 11T BPreparation and Basic Operation Examples

Determine the destination of connection of the UPAC’ s speed setting to the FRENIC-VG
control.

Suppose that you want to select speed 7
setting 1 among speed setting 1 (before x|

acceleration / deceleration calculation)  herter ! Qutaut werd
and speed setting 4 (ASR input).

Uze | iiard Mo, | Mame -
5 etting 1./fre fere

[m] ]

Torgue reference 1

To register the definition to D300win,
place a check markv at Speed setting 1/
frequency reference (V/f) in the output
selection screen (screen shown on the
right) in the 1/O Group setting of the
System Definition.

After clicking on OK, download the
system definiton when a speed
command program (program is omitted)
is compiled and downloaded, and give a
reset command.

Upon this, the control on the
FRENIC-VG side changes as shown in
the figure below.

000000000000

2

3 Tarque current reference
4 Magnetic—flux reference All
5 Gantral data(CW)
&
7
g

Universal DO {standard+DI0A option;13bit) =
Acceleration time
Deceleration time

9 Tarque limiter level 1

10 Torque limiter level 2

1 Speed setting 4/frequency reference (/)

12 Torque reference 2

13 Tarque bias

14 Auxiliary speed setting ;I

Cancel

Speed setting N1
Speed setting N2

|: Speed setting of other
than UPAC
[12

17[UP]
18[DOWNN]

iDOWN command

UP/DOWN
initial value;
zero

c25 [ H3o

Program compilation

Speed setting 1 sent

and downloading

System definition setting,

%QW1.18
T R — ]

from UPAC

downloading and resetting

OPC-VG1-UPAC

Fig. 2-2-3
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2.2.3.2 1/0 group setting

1/0 group setting is on the fourth property sheet of the UPAC system definition screen.
The setting method is described here.

Associate the task level of UPAC with the I/0 data area of the inverter and define the
refresh timing.

7 UPAC system definition x|
System configration definition | GPU operation definition |
Memary boundary definition I/ eroup setting | Cammunication setting

Level: DEFALLT

—Ihput selection

IDOption 140 Thput

[hwerter 2 Input
[hverter 3 Input
[Clnwerter 4 Input
[hwerter 5 Input
[rwerter 6 Input Details... |

Selected : 0 /18 W

—BOutput zelection

IDOption 140 Qutput

[Ihverter 2 Qutput
[hwerter 3 Output
[Clrweerter 4 Output
[Iwerter 5 Cutput
[lrwverter 6 Output Details... |

Selected : 0 /32 W

FPrint... | (0] 4 I Cancel

Fig. 2-2-4 1/0O group setting screen

The operation method is described in the table below.

Table 2-2-5 Operation method in I/O group setting screen

Initial

ltem Description
value

The priority of the task included in the resource is listed. Select the desired task
(priority) to display the current setting.

Select an input device to be used in UPAC. Place a check mark to select all input
Input selection data on the devices selected. After selecting an input device, pressing the [Detail | All OFF
(D)] specifies input date of the device.

Level

Select an output device to be used in UPAC. Place a check mark to select all
Output selection output data on the devices selected. After selecting an output device, pressing All OFF
the [Detail (D)] specifies output date of the device.

The number of pieces of data selected for input/output of a selected device
appears on the numerator side.

The number of pieces of decision branch data for a specified device appears on
the denominator side.

[Details (D)] button (or | The input/output data selection screen of a selected device appears (Figure
double click an item) 2-2-5).

Selected number

% All devices can be set without relations to installation of each device.



2.2 Individual Operation of UPAC

Detail operation method of selection check box

The check box is displayed or operated as described below.

+ A check mark is placed[wlif the service state of all devices is ON.
+ A check mark is placed in the gray check box#lif the service state of some devices is ON.
+ No check mark is placed[ if the service state of all devices is OFF.
* When clicked on, the state of the check box changes as shown below.
N v Ny N | R

7/ T 1 Y T R

Detail setting method of each word
Press the [Details (D)] button or double—click on the item to display the detail setting
screen shown in thefigure below.

x|

—Ihverter 1 Qutput word
Use | Word MNo. | Name -
1 Spi ing 1/freq )
O 2 Torque reference 1
a 3 Torque current reference
O 4 Magnetic—flux reference All
5 Control datafCind
[ Universal DOT(ztandard+DI0A aption]3bit) —
O 7 ficceleration time
O 3 Deceleration time
O g Torque limiter level 1
O 10 Tarque limiter level 2
1! Speed setting 4/frequency reference(v/)
a 12 Torque reference 2
O 13 Tarque bias
O 14 Auxiliary speed setting LI

oK I Gancel

Fig. 2-2-5 Detail setting screen for each word

The operation method is described in the table below.

Table 2-2-6 Operation method of detail setting screen

ltem Description

[Use] check box Set use or no use for each word.

Word No. The word number starting at “1” is displayed.

Name The data name is displayed.

[All] button All points are turned on or off in a batch. If ON buttons are more than half, all words are
turned off; if not, all words are turned on.
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2.2.3.3 Precautions for I/0 group setting

ACAUTION

« If output selection exceeds the predetermined number of words (6-unit system: 19W or more, 12-unit
system: 9W or more) in the I/O group setting of the system definition of D300win, an illegal setting is
judged and operation procedure alarm “Er6” is issued as a warning sign for safety.

In this section, cases in which an operation procedure alarm is developed are described.
For the operation method of D300win or UPAC and VGFRENIC-VG interface setting, refer to
the corresponding manual.

1) 6-unit system

[=UPAG system definition

System confieration definition | CPU operation definition

Memary boundary definition

Level IDEFAULT -

~hput selection

10 eroup setting | Communication setting

Pdlrwerter 1 Ihput
[ hverter 2 put
[ |Ivverter 3 Iput
[ verter 4 Thput
[ Jhverter 5 Iput
[rweerter 6 bput

[10ption 170 Input

All 18W
choice is
possible

Details. |

Selected : 18 /18

—Output selection

[FIvverter 1 Output

Elrwerter 2 Output
[Jhvwerter 3 Output
[Jrweerter 4 Dutput
[ hveerter 5§ Output
[JIhvverter § Output

Jostien Vo outout | 11T IS Unjust in
one choosing
it more than

19W

Selected : 29 /32 W

Print.. (a] 4 I Gancel
Fig. 2-2-6
2) 12-unit system
X
System configration definition | GPL operation definition |
Memory boundary definition /0 eroup setting | Communication setting

Lewvel DEFAULT =

~Ihput selection

w|Ivverter 1 Iput

w|Iwerter 3 Iput

[Iwerter 7 Input

IDOptlon 170 Tput

All 18W
choice is
possible

Details

Selected : 8 /8 W

~Qutput selection

[Awerter 1 Output
[FThwerter 2 Output
[FThwerter 3 Output
[ lwerter 4 Output
B lwerter 5§ Output
[ Twverter 6 Output

[ Twverter 7 Output LI

[Froption o 0wt (1|t js unjust in
one choosing
it more than

1oW

Selected : 11 /14

Print

oK Cancel

Fig. 2-2-7

In the 6-unit system, 19W or more
outputs cannot be selected for the
output selection in the 1/O group
setting of the system definition.

The data sent from UPAC to
FRENIC-VG does not exceed 19W
during regular operation. If 19W or
more items are selected (check marks
are placed), a setting error of the user
is probable. In this state, FRENIC-VG
may cause illegal actions,
accompanying danger.

For this reason an operation
procedure alarm is output to disable
inverter operation.

In the case of input selection, UPAC
can refer to all the information of
FRENIC-VG connected via the optical
link.

In the 12-unit system, 9W or more
outputs cannot be selected for the
output selection in the /O group
setting of the system definition.

The data sent from UPAC to
FRENIC-VG does not exceed 9W
during regular operation. If 9W or
more items are selected (check
marks are placed), a setting error of
the user is probable. In this state,
FRENIC-VG may cause illegal
actions, accompanying danger.

For this reason an operation
procedure alarm is output to disable
inverter operation.

In the case of input selection, UPAC
can refer to all the information of
FRENIC-VG connected via the optical
link.



2.2 Individual Operation of UPAC

2.2.3.4 Downloading

— ACAUTION
» Download programs and system definition from D300win during stoppage of the inverter. The data is
not downloaded during operation of the inverter.

» Be sure to issue a reset command to allow data referencing and updating between FRENIC-VG and
UPAC after downloading system definition from D300win. As well, wait for about 10 seconds after

resetting before starting UPAC.

Refer to the MICREX-SX reference manual for details of downloading of programs and system
definition.

In this section, conditions characteristic to UPAC are described.

1) Downloading and resetting conditions

The program and system definition can be downloaded or reset command for UPAC can be
handled during stoppage of both the inverter and UPAC. Mere deactivation of operation
commands is not judged to be stoppage of the inverter. Operation commands must be
deactivated and the speed must be zero, and the inverter output must be shut off (with
voltage output tuned off) before stoppage is judged.

To stop the UPAC, function code 038 may be set to “0” at the keypad; however, when
considering operability, do not operate the keypad but give a stop (S) command from
the control of D300win to stop. Stop the UPAC system after arranging the downloading
and resetting conditions described in the table below.

Table 2-2-7 UPAC downloading and resetting condition

Function code D300win control UPAC system FRENIC-VG Downloadlng.a.nd resetting
038 conditions
R Output shutoff (stop) Possible (a)
“Stop (S)” command - -
0 Operating Impossible *1
Output shutoff (sto Possible (A
“Start (W)’ command Stop (data p : (stop) ! (a)
exchange) Operating Impossible *1
Output shutoff (stop) Possible (recommended)
“Stop (S)” command - -
1 Operating Impossible *1
Output shutoff (sto Impossible *2
“Start (W)" command Start (data p : (stop) p !
exchange) Operating Impossible *1
) Stop (data Output shutoff (stop) Possible (recommended)
“Stop (S)” command - -
) exchange) Operating Impossible *1
Output shutoff (sto Impossible *2
“Start (W)" command Start (data p : (stop) p !
exchange) Operating Impossible *1
*]1: Downloading and resetting are impossible during operation of FRENIC-VG. Stop FRENIC-VG
temporarily.
*2: Downloading and resetting are impossible after UPAC has started. Issue a stop command from

2)

D300win temporarily.

Reset command

When a reset command is issued from D300win to UPAC, no response for confirmation of
resetting may be displayed on the screen of the PC or it may be invisible even if
displayed. UPAC takes about 10 seconds to process a reset command. Wait for 10 seconds
after a reset command is issued before starting UPAC.
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2.3 Operation of Multiple Units via Optical
Option (OPC-VG1-SIU)

Basic operation and test operation of two or more units of FRENIC-VG linked with the optical
option under control of UPAC are described.

Operation methods are based on description in section 2.2 Individual Operation of UPAC.
Read section 2.2 first.

2.3.1 Preparation

r ACAUTION

After finishing installation, wiring and switch setting, inspect the following items before turning the
inverter on.

» Check if wiring is correct.

» Check if wire dust, screws or the like is left.

» Check if the screws and terminals are tight.

» Check if some element wires at the crimp terminal are in contact with another terminal.
* Check if SW1 and SW2 settings are correct.

The following preparation, confirmation and setting are necessary.

(1) Turn on the main power supply (R/L1, S/L2, T/L3) or control power supply (RO, TO).
(2) Confirm that the optical option is recognized and check the ROM version.
(3) Set the function codes.

Refer to Chapter 3 “Operation Preparation and Test Operation” in the User’s Manual of the
main body for operation preparation of the main body of FRENIC-VG.

1) Power-on

ACAUTION

« If operation is started without turning even one unit on in the UPAC system, an inverter-to-inverter link
error “Erb” is caused. Because optical communication is not compatible with fail-soft operation, turn
on all the units linked via optical cables.

Power—on sequence

The master and slave units may not be turned on simultaneously. As well, there is no definite
power—on sequence. However, all the units linked via optical cables must be turned on before
operation is started. If even one unit is not turned on in the system, optical communication
does not function correctly.

As well, units do not issue warning display (alarm state output) until an operation command
(FWD or REV) is issued.

Use the following two methods to check if the optical communication link is established.

If the master is turned off then on after the communication link is established, an alarm
is caused.

(1) Check using LED on optical option

Check the blinking state of the green LED on the optical option to check the
communication state. In this method, open the cover of the unit so that the printed
circuit board of the optical option is visible.

2-14



2.3 Operation of Multiple Inverters with Optical Operation (OPC-VG1-SIU)

Table 2-3-1 LED blink and communication state

No LED blinking State _of State transition
pattern operation
Optical communication is in correct operation state.
1 Blink at 500 ms Correct When the option is turned on for the first time after purchase, the function
intervals operation code setting is not accurate and the No. 2 state is caused without correct
operation.
Optical communication is not in correct operation state.
Correct « If the setting at switches SW1 or SW2 is wrong, turn the power off and
Three blinks at 100 | operation correct the setting, and then turn the power on.

2 | msintervals then (Communication For setting errors of function codes, correct the settings and turn the
500 ms OFF link not power off then on again.

established) If there is a broken wire in the communication link, remove the cause
of the broken wire.

Always ON Option An early ROM version of the main body of FRENIC-VG is probable.

(or OFF) CPU error Contact us.

(2) UPAC application check

(o1, 11T BPreparation and Basic Operation Examples

r ACAUTION

« If the communication link is broken due to a broken wire or the like after the link is established when
the power is turned on, the inverter-to-inverter link error “Erb” is caused at all units. If the
communication link is broken before the power is turned on, the protective function is not effective
during stoppage. When the operation command (FWD or REV) is issued, the inverter-to-inverter link
error (Erb) is issued with a voltage output by the inverter to activate the protective function, but design
the UPAC application to monitor the communication link to assure safety.

The communication state can be checked on the UPAC application side. Use this function
for confirmation upon system startup or for assurance of reliability of the application
during system stoppage.

Digital output

A digital output is issued in a UPAC + SIU system when the communication link between
optical options is established.

Select one out of digital output terminals Y1 to Y5 and Y11 to Y18 (DIOA option) of
the master inverter where UPAC is installed, and assign 45; [C-D07].

45; [C-D07] 1: Communication link established (Correct operation in
UPAC + SIU)

0: Not established

Monitor the information of function code M14 “output terminal Y1 to Y18” at UPAC or
connect the DO output at the terminal block (DIOA: connector) to an external device.

Setting example:

To assign the Y1 terminal for the check of communication link establishment, set
45;[C-D07] at function code E15 “Y1 function selection” at the keypad.

The communication link is established without relations to the 038 “UPAC start/stop”
stetting or D300win control command if connection is correct.

2) Option recognition and ROM version confirmation

— ACAUTION

» Even if the optical option is physically installed, the communication link is not established if the
connector is not inserted completely or there is poor continuity. Be sure to check on the I/O check
screen of FRENIC-VG if “VG1-SIU” is recognized correctly.

» The optical option is not compatible with FRENIC-VG of early ROM versions. The communication link
is not established with an early version. Be sure to check the ROM version shown in maintenance
information of the keypad. If the version is uncertain, contact us.




(1) Recognition of optical option
If the optical option is installed and switch SW2 on the optical option
is set at (ON, ON), the screen on page 9 of the 1/0 check screen at
the keypad is displayed as shown at right. (In this case, SIU card is

installed in port A.) OPTION
A: VG1-SIU
D: If "WVG1-SIU" is not displayed, the inverter does not recognize the 2j
UPAC option. Av>PAGE  Switch
In this case, check the installation state of the optical option and the| 9

state of SW2 again.

(2) ROM version confirmation
Check the ROM version of the main body of FRENIC-VG (no optical

option or keypad). MAIN=H1xxxx

See the information displayed on the right of MAIN and MTR in the r:R:EZ":::x
maintenance information of the keypad.
Arv>PAGE  Switch

The screen shown on the right is page 5 in the maintenance 5

information. Press the key at the keypad to go to page 5.

Table 2-3-2 ROM version
Maintenance information | Version to which optical option is effective
MAIN H10040 or later
MTR H20040 or later

2.3.2 Setting the Function Code

— AWARNING

* Errors in the data of the function code may cause a dangerous state. To avoid this, check the data
after setting or writing it.

Otherwise accidents may be caused.

— ACAUTION

» Set “0” for 038 “UPAC start / stop” of the master unit or issue a “stop” command at the D300wincontrol
to stop the UPAC + SIU system.

* Be sure to set 035 and 036 at all units. After the number of connected units and the connection order
are determined, a unique setting is determined. If this setting is illegal, operation procedure alarm
“Er6” or inverter-to-inverter link error “Erb” gives a warning.

« After changing 035 or 036, turn the power off then on again to reflect the new setting.

(1) Operation on 038

Set function code 038 on the master side (inverter with UPAC). 038 cannot be set on
the slave side. The UPAC + SIU system does not function if 038 is set at “0.” If this
happens, each inverter operates on the individual operation command and speed command.

The UPAC + SIU system does not function if 038 is set at “0.”

Master 038 lTIPAC+SIU Outline of operation
link system
. The communication link continues but various command data is not reflected at the
0 Inactive

inverters connected via the optical cable if there is no trouble in communication.

The communication link is established and various commands and monitor data
1,2 Active are reflected at the inverters connected via the optical cable if there is no trouble in
communication.




2.3 Operation of Multiple Inverters with Optical Operation (OPC-VG1-SIU)

(2) Address setting rule

¢ The 035 setting specifies between broadcasting and master—slave communication. The
setting must be given at all units.

¢ Set the number of slave units at 036. Subtract one from the number of all units
(to obtain the number of slave units). The setting must be given at all units.

Table 2-3-4 Special function code for optical option

Parameter name Setting e ;
No. — Description of setting
Name Keypad indication range
Define the link address of the optical option for the UPAC
link
Optical option )
035 station Link address 0 to 255 0: Master address
address 1 to 11: Slave address
100: Master address (broadcasting)
101 to 255: Slave address (broadcasting)
Number of
036 slave stations Link system slave 110 155 Number of slave inverters connected via optical options
of optical station with the one equipped with UPAC being the master.
system

(2)-1 How to set 035
No duplication is allowed for function code 035 among all units connected via the
optical cables. After the number of connected units is determined and the master—slave
connection sequence is determined, a unique number is determined. Set the serial number
of the connection sequence of the optical cable (0 for master, 1 for the next slave,
2 for the next slave, ...).

Table 2-3-5 Setting of function code 035

Function Setting Function Remarks
code
0 Master Set for master-slave connection. The master-slave connection state
indicates the state where UPAC writes or reads data to/from each slave
1to 11 Slave 1 to 11 invert
035 erter.
100 Master Set for broadcasting. The broadcasting mode is used to write the same
data from UPAC to all inverters at a high speed. Writing to or reading
10110 255 Slave 1to 155 from specific inverters is impossible.

Note: If a value larger than 036 is set at 035 (035 > 036) or a value between 12 and 99 is set at
035, an operation procedure alarm is caused. If, though 035 < 036, the same value is set at
035 for two or more inverters, the communication link 1is not established and an
inverter—to—inverter link error is caused.

(2)-2 036 setting method

The number of slave units connected via the optical cable must be set at function code
036. This is not the number including the master unit.

Table 2-3-6 Number of connected units and function code

Function

Function 036 setting Remarks
code
1 Setting for a system of two units (1 master + 1 slave)
2 Setting for a system of three units (1 master + 2 slaves)

Number of slave

036 stations

of optical system 10 Setting for a system of 11 units (1 master + 10 slaves)
11 Setting for a system of 12 units (1 master + 11 slaves)
1to 155 Number of slave stations in broadcasting mode 1 to 155

Note: If the 036 value does not agree with the number of slave units, the communication link is
not established. If operation is performed in this state, inverter—to—inverter link error “Erb”
is issued to warn of a setting error.
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(2)-3  Process after change

After changing 035 or 036 data, turn the power off then on again. The reset button
at the terminal block (RST) or at the keypad is not effective.

Note: H31 is the address for identification in the data writing or reading process for the master
unit (PLC, PC, etc.) connected with built—in RS485.
Table 2-3-7 RS485 address rule

Parameter name Setting
Name Keypad indication range

No.

Description of setting

Station number for identification in a system connected to
Station host device (POD, PC, etc.) via the built-in RS485.

H31 address RS485 address 010255 0 (RTU), 99 (FGI): Broadcasting

1 to 255: Address

2.3.3 Connection

Description is made for the rule of connection setting in master—slave connection or
broadcasting connection or accesses of a PC or the like to each inverter via the built—in
RS485.

1) Master-slave connection

The figure on the right indicates connection of n units.
The division between the master and slave is given with SWI.

Table 2-3-8 V Q
SWA1 SIU option definition \/ \/

T e Wl e
! Slave ) e H31=2 H31=3 H31=n
2t09 Er6 or Erb is caused. 035=0 035=1 035=2 035=n-1
035 gives definiion of the link Es==a |0%6=~1| [036=-1| | o036=n-1 036=n1
address. UPAC
Number of slave units:n-1 (2 <n < Fig. 2-3-1
12), total n units
Table 2-3-9
035 036 SIU option definition
0 n-1 Master
1 n-1 Slave 1
2 n-1 Slave 2
n-1 n-1 Slave n
2n Er6 or Erb is caused.

2) Broadcasting connection

The figure on the right indicates connection of n units.
The division between the receiving and transmitting stations is given with SW1.

Table 2-3-10 K/ Q
SWi1 SIU option definition \/ \/

1 Receiver \_[E | H31=T H31=2 H31=3 H31=n
2t09 Er6 or Erb is caused. 035=100 035=101 035=102 035=g9+n
035 gives definition of the link (=== |036=n1] |036=n-1] |036=n-1 036=n-1
address. UPAC
Number of slave units: n-1 (2<n < Fig. 2-3-2
12), total n units
Table 2-3-11
035 036 SIU option definition
100 n-1 Master
101 n-1 Slave 1
102 n-1 Slave 2
99+n n-1 Slave n
2n Er6 or Erb is caused.




2.4 Basic Operation Example

2.4 Basic Operation Examples

In this section, a series of operations from concrete specification determination,
preparation of programs, downloading to UPAC, to FRENIC-VG control by UPAC are described
through simple examples for giving speed commands

The most basic and important description is made here. Read through the description and
fully understand.

Description assumes that you are already familiar with basic operations of D300win. For
details of operation of D300win, refer to the D300win user’s manual.

241 Determination of Specification

[Specification]
* Give FRENIC-VG the data set at function code UNO. Ol as a speed command, to control the
motor.

[Supplement]

FRENIC-VG can be operated with speed commands given at the keypad or data preset tomultiple
speeds. While this is the standard function, you cannot use the user area (UNO.01 to 64)
of the function code to give speed commands. Though this is a simple example, the user
can customize FRENIC-VG voluntarily using UPAC.

2.4.2 Creating a Program

Create a program according to the specification.
Start D300win and select File (F), New Project
The New Project selection screen opens. Select FRN-VG_6 UPAC.

TS|
® = T ¢ o [FEFEE & = O ismmms sien | aT el
: DA BB (g HE 4 HE T8 o HEH |8 |
IR . x
'S¢ Delets Projest.
Delete Template.
[Hew Project x|
Logon —
log o {1 [ o |
(=] = Cancel
Y MICRE=-5X  MICREX-SX  MICREX-5X  MICREX-SX
Q MNw/ED NwA0C M40 wd 30
Print Setup.. h A A A
£ e : :
ﬁ e MICRE=Sx  MICRE=<SX  MICREX-5X  MICRE=-SX
| Exit MNw/20 Nw/32-42C Niw'16-42C MNw/05-41C

a0 e :
Name [ Desciption|
FRHAVG_12 | FRNVG_
UPAC \ UPAC §®

St

p ’:\Ii 7 Varisble | POU/Workshest [_Acce. [ Gomma. | Address [ Giobal Path [ Datat. [ Tnit Va. [ Somr
b &1
£
é 4 » \Build {Errors _Warnings_, Tnfos J\ PLG Erors A Print J, Multi-User 7 § < I B
Create a new project or template ol
Fig. 2-4-1
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A prototype project is created under project name “Untitled.”

Next, select File (F), Save/ Project As/Zip Project As (A) to give a file name and save.

Let the file name be “SPEED_CONTROL.” (Do not exceed 24 characters when entering the file
name. )

O [ SX-Programmer Expert(D300win) — Untitled =18l
1 j:?y\ew Project Build Online Extras Help
N Project. Crl+N ] ~ = I

- o aa\me:r-m,@,@uuga\zu O =k Y=
& serotis iz A A [ @5 lmme D0 b o o HEOH (8]
[f % Close Frojec! _

S . x
1Se Delete Project.

Save As Template.

)

Delete Template.
Save/Zip project as

Export {RFFRAL: [ Propets
Import,
Enter password
Loz on
Log off
=
) save Al
Print Setup. ol
Frint Project. —
E o0 - <]
L B — —— —
Al | FoANABE e [SPEED CONTROL mnt -
e [ Descrrion TP AMIEEED:  [Project Fiks tmwd - Sl
4 Firmae FB
B Firmware functions Zip Opfien
o Keyword ¥ | Zip UserLibraies ¥ Zip Frontend Code
& Lban i ¥ Zip Pagayoits ¥ Zip Bechend Cade

B Library unction

@ Metwork Templates
T User FE

T User funclion

5 =g 7 Varishle - | POU/Warksheet [ Acce. | Comma. | Address | Global Path [ Datat. [ Tnit va. [ Comr
N -

=
18
H H
2||« » \Build {Errors J, Wamines J, fos J, PLG Enors J Print J, Muli-User /] Sllel o
Save the project with a different filename [ o268

Fig. 2-4-2
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2.4 Basic Operation Example

Define the setting for referring to function code UNO. OI.

(1) Double—click on LADDER*, the worksheet of LADDER, which is a default POU. A blank
worksheet opens on the right side

(2) Click the right mouse button on the worksheet. Select “Variable (V)” from the pull-down
menu.

X-Programmer Expert(D300win) - SPEED_CONTROL - [LADDER:LADDER] =8| %]
File Edit Wiew Project Build Objects Layout Online Exiras iindow Help =181

W Qs eReonad[DEFEDS=D - B j22usS 28 o n | hES (@|vE

AW AR (w0 g d [ Bon|E Jomim@ fiol 0 oy g H H | o[ &
| Project Tree windaw 5 s x|
=23 Project  O¥DaD0win_VaH Projects¥Projects¥si =
(0 Libraries

(] Data Types
=3 Logical POUs

o8 e Click the right mouse butto
S TAUDER!
@LADDER:S . . _‘ I ’ ’

a8 PhySical"MeramEex
=@ CFRN.VGG - W7 6x n
BA System Definition ]
-4 FLUPAC : UPACH r,
Tasks "
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3 RUPACYX Tsert Columns Cuka
Delete Columns Ctrieg
Tnsert Rows Ot
Delets Rows k2
I — | 3| — — e,
= |5 Warisble F5
_-<9 j@ :] :]ﬁ << Ofen Verh BETEhese P
[Edk Weard ® - x| B Gonnector/ dunp.
Group: Return (RETURN)
<Favozs | Text{Gomment).
[ Descrption ] Gontast Network £
Gontast F?
Cail

Open instance.
Build Grogs References
&3 Compile Workshest  Shift+Fg

Network Template Mods

Kl —I _>';|

“ LADDERLA.
9 *|[dn 7 Verible | POU/Miorkshest [ Acce.. [ Comma.. [ Address [ Global Path [ Datat.. [ Tt Ve [ Comr
4 3
H
& 4
£[4 » \Build {Eors , Warnings J, Fios J, PLC Enars  Prant J, Muli-User ] Sl »

For Help, press F1 [2817 [G: 5268
Fig. 2-4-3

(3) Select function code UNO.01 (u01_f) from the variable list

Variable Properties x|
oo e e [_on_]

[rood ) locs| & Global
5 B Cancel
P2t Local Varishle Gioups:
@part LADDERY B
& p2_f 8 Help
et Global Vgriabie Groups:
< ::-wm i e =/ [ Physical Hardware
T — — El?éF;NQ\;gEB
Wullf -uﬂl f
‘E:D{l q (] Control Wariables
fulE_f — B Furction_List
UGt = B Global Wariables
Comment

[¥ Show al variables of workshests

. B

Variable Properties

Mame: rSeepe————————— | oK.

j € Local & Global
Cancel

Local Yariable Groups:

II&

Data type

nr——— =] | BJ|aooeRv =l Heb
Usags Global Variable Groups:

[var GLoBAL =] I RETAM 5 @l Physical Hardware

B C_FRN_VG_6

Inital value:
=@ R_UPAC
: Cortrol Variables
Address: Function_List
“Zbw11.531 =) Global Variables
Comment

Function code U U01 USER P1

[¥ Show all varizbles of workshests
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Select [0K] in the previous page to give the variable of u01_f (UNO.01) to a worksheet
as shown in the figure below.

%-Proerammer Expert{D300win) - SPEED_CONTROL - [LADDER:LADDER=*]

=18l x|
Ik File Edit Wiew Project Build Objects Layout Online Extras Window Help [T
DEH|Az|+RepwnacDEFEVCED - B i22aas 28 (e n RO (@(vE
iumy ial- (=30 a8 @ isa|E imme §ielH 0o G H H [ s
| Praject Tree Window B - x
123 Project : G¥DA00win_Va¥Frojects¥Projects¥S| =
(3 Libraries
-] Data Types
-3 Logieal POUs
(0] LADDERx
~[T] LADDERT
LADDERV*
[E LADDER* +
-8 Physical Hardware*
=- @8 C_FRNVGE: VGT 5%
BR System_Definition
£-88 RUPAC : UPAGH [ U01 f -&
Tasks -
3 RUPACYH
| |
<5 [ Na E] ]
|Edit Wizard - x|
Group,
<Favoiites> Jia |
[ Description |
1 _»I_I
" LADDERLA |
% |7 Variable - [_POUWarkshest [_Acce. | Comma.. [ Address [ Glabal Path [ Datat. [ it Va. [ Comr
» »
2
]
=
8
£ &
= H
5|4+ \Build {Evors J, Warnings J, oz J, PLC Eors Jy Print J, Mli-User 7 Bl |
For Help, press F1 [2223 [G>26E

Fig. 2-4-5
Next, connect the speed command given to FRENIC-VG, in the variable of u0Ol1_f.

(4) Select control variable speed setting 1 (INV118_SPDREF1) from the variable list.

Variable Properties x|
f/000] - £ Local & Global - |
I ance |
% INV113_ UMD ;I Local Yariable Groups:
A INVT14_UNIAIN LADDERY hd
A5 INVT1S_UNIAI2 = I =l Help |
WEINVTTE_LMNIAL Global Yariable Groups:
W INVI17_UNIAI4 "
. NV 15 SPOREF] ]_l O g Physical Hardware
C_FRM_YG_BE
45INV119_TROREF
% INv120_TRECURREF [INVIIS_SPDREFl ] =@ F_UPAC }
f3INV121_MGMNETREF Cantrol_Yariables
INVI22_Cw Function_List
1N 23:UNIDD1 - EJ Global_Yariables
o
Comment:

¥ Show all variables of worksheets

Fig. 2-4-6
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2.4 Basic Operation Example

The INV118_SPDREF1 variable appears on the worksheet. Select “u01_f” to connect.

Programmer Expert(D300win) - SPEED_CONTROL - [LADDER:LADDER=] 18] x|
I File Edit View Projest Build Objects Layout Opline Extras Window Help MTES|

NSRS e N N L N N 1] = oS
e i) B0 gdd jvBI|E jmm

[Project Tree Window B~ x
53 Project - O:¥D300win_V3¥Prajects¥ Frojects¥S| =
(3 Libraries
-] Data Types
£33 Logical POUs
=-[E] LADDERF
[{] LADDERT

LADDERV*
~{E] LADDER* +
£ Physical Hardwarex

=88 C_FRN VG 6 UGT 6+

BE Svstem Definition

o B e u0l_f-o o INV118_SPDREF1 -»
Tasks

iy RUPAGUX

= DisPpmss@ion DS [@e8
b 1HE KD HHE i 5L HEH | B ) R

(Edit izard Lo~ x|
Group:
<Favoites> |

[ Desciption ]
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‘ . . gﬂ

" LADDERLA |

Ay 7 Varisble - [ POUMorksheet [_Aece.. [ Comma.. [ Address [ Global Fath [ Datat. | Init. Va. [ Gomr

-

Hlessags Uindon
ross Referances Wind e = X

4 b\ Build {Errors } Warrires J, Infos J, PLO Ervors j, Print jy Mult-User [ | | |
For Help, press F1 1838 [C >2GB

Programmer Expert{D300win} - SPEED_GONTROL - [LADDER:LADDER=*] -8 x|
File Edit Wiew Project Build Objscts Layout Online Extras MWindow Heslp =18 x|

DEW|T s - Blegasge@ion|nad la(sE
il e & | hcd 10 I T g HEH | B |

|Project Tres Window
13 Project - G¥D300min_V3¥Projects¥Projects¥S| =
[0 Libraries
{1 Data Types
-3 Logieal POUs
=[] LADDER®
+[{] LADDERT
LADDER*
[El] LADDER*
B Physical Hardware*
B33 C_FRN VGG @ WGT B*
~BR System Definition
58 RUPAC - UPACH u0l_ f——INV118_SPDREF1
B-E8 Tacks - -
3 RUPACY*

| |
<5 [ W @

| Edit Wizard L. x|
Group:

<Favortes |
[ Description |

‘ o

@ LADDERLA. |

& V Varisble [ POUorkshest [ Acce.. [ Comma.. [ Addiess [ Giobal Path [ Datat.. [ Init Va.. [ Gomr

Fiessage Window
Cross References Wind#_~ X

4 \Build {Errors }, Wamings )\ Infos J, PLG Errors J Print } Multi-User |
For Help, press F1 2816 [C: >2GB

Fig. 2-4-7

2-23



Continue to compile the program in the Build (B) and Make (M) method. If there is no

error in the program, “Error 0” is displayed as a result. If a warning has been issued,

the program can be operated.
contents is recommended.)

 SX-Proerammer Expert{D888win} - SPEED_GONTROL - [LADDER:LADDER]

§ b JHE 4K 1HE dir G HEH | 2| R

(Confirmation of the intended range of the warning

=181xf
=181x]

|Project Tree Window (&4 Bebuild Project Ctrl+F9

=~ Project : G¥D300win % 24
(21 Libraries
~-((1 Data Types
=29 Logical POUs
E1[1] LADDER
~{L] LADDERT
LADDERV,
[ LADDER
(=& Physical Hardware
&8 CFRN MG A : VG7 A
BB System_ Definition
=48 RUPAG : UPAC
Tasks
5 RUPACY

Build Cross References F12

Remove unreferenced local varisbles and FB instances

T — |

< [F B

s

u01_f

_+_

INV118_SPDREF1

|Edit wizard

Group:

<Favoites> =1

[ Description |
1 — _'l_I
" LapoerLa |

x -------- Generat ing [EC Code - - = 7\ 43 7 Varisble - | POU/Worksheet [ Acce.. [ Comma. | Address | Global Path [ Datat_[ Init Va_ | Comr

! Collect ing POUs used by RESOURCE 'R_UPAC’ ... !

4 Generat ing IEC code for RESOURCE 'RUPAC ... H

Bullding Instance tree for RESOURCE "R_UPAC ... =

K -~ Generat Inz specific Code Tor CONFIGURATION C_FRN_VG_S H

< -~ Generating specific Code Tor RESOURCE R_UPAC ---- H

&[0 Errori(s), 0 Yarninz(s) e 3

2|« » \Build { Evors J, Wamings , Ifos J, FLC Errors Jy Print J, Mult-User 7 54l | |

Gompile. and link changed POU [113 [G >258

Fig. 2-4-8
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2.4 Basic Operation Example

Double—click on System_Definition in the tree structure of the project

I SX-Programmer Expert{D300win} - SPEED_CGONTROL - [LADDER:LADDER]
Lk File Edit Miew Project Build Online Extraz Help

NN QAS [ +P | vwadq [@EFERS=ED - |B
Ay - |[wzomdd I"‘“E o fm @ bt

| Project Tree Windaw L - x|

E-23 Project : CED300win_ W3%Projects¥Projects¥S]
[ Libraries
(1 Data Tvpes
-2 Logical POUs
=-[0] LADDER

; m LADDERT
LADDERY

@ LADDER.

B- % Physical Hardware

| LS
|:...
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N 01_f
[~|UPAC system definition @1/0 group setting x
System configration definitinmes -—'— P U operation definition
Memory boundary definition k 170 group setting Communication setting |

—Ihput selection

Inverter 1 Output word
[IOptian 170 Tnput [ Use | Word No. | Name [~
[hwerter 2 Input @ - e
[Clinverter 3 Input [] 2 Torque referem:e 1
[Chwerter 4 Tnput a 3 Torque current reference
[nverter 5 Input Details O 4 Magnetic—flux reference All
[hwerter 6 Thput 4|_ [m} 5 Control datalCi)
Selected 10 /18 W a [ Universal DO (standard+DI0A aption13bit) —
[m| 7 Acceleration time
N D _ H [ [m| ] Deceleration time
~Output selection @ OUb I e—C | | Ck*
fm—— O a Tarque limiter level 1
[ Option 1O Output O 10 Torgue limiter level 2
e ErZOfER. O hhl Speed setting 4/frequency reference (V)
[ werter 3 Output O 12 Torque reference 2
[Chwerter 4 Cutput m) 3 Torque bias
[iwerter 5 Output : g 14 Auxiliary speed zetting ;I
[hwerter & Qutput e
Selected : 0/ 32 W @ (ﬁ/ R

Print.. oK GCancel | |

Fig. 2-4-9
Speed setting 1 / frequency reference (V/f) only is checked with the I/0 Group setting

in the I/0 group setting. Do not use the [All (A)] button to place check marks for
all data items.
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2.4.3 Downloading

1) Connecting

When inserting the connector, pay
attention to the direction.

The connector can be inserted only in the
correct direction.

OPC-VG1-UPAC

1 computer

el
NWOH-CNV

Fig. 2-4-10

Download the program and system definition created in section 2.4.2, to UPAC.

To download, connect the PC with OPC-VG1-UPAC via the CB-VG1-UPAC-3S connection cable. When
connecting the connector of CB-VG1—UPAC—3S, insert it in the direction shown in the figure above.
Open the front cover of FRENIC-VG to expose and connect the control PCB as shown in the figure on
the right. Refer to the section describing the installation method of the option, for how to open the front
cover.

2) Checking the state of UPAC
After physically connecting the PC with OPC-VG1-UPAC via the CB-VG1-UPAC-3S cable,
select Online (N), Resource Control (R) to display the control screen on the screen.

When the communication link is established, the “Run (Nonfatal failure)” state is
displayed in the control screen on the right side of the figure shown below. If “Stop
(Nonfatal failure)” is displayed, the 038 “UPAC start / stop” setting is “0.” Change
to “1” at the keypad.

When the communication link is not established, “PC is not connected” is displayed
as a state in the control screen on the left side of the figure shown below.

ACAUTION

When a program created with SX-Programmer Expert(D300win) Version 2.x.x.x is opened

In some cases, the program may start in the state "PC is not connected." If this is the case, you can open
the [Communication setting] screen of Section 1.3.4.2

and then click on OK to change to the Run state.

7121 D300win - Untitled - [Ladder:LADDER]

Lk File Edit Wiew Project Build Dbjects Lapout | Online Extras Mfndow Help
o~
DEERE| B[ |cﬁthug
[
OD@Ba [y = [e 0w
8/ R_UPAC [CPUD)
E-E3 Pr State : PCis not connected State Fun{Monfatal failure)
"= Keystate Kepstate : TERM
555 & Balchoperatios ¢ Individual operation oh | € Individual aperation
= Siop; | |ttt setart | Stop | Initial start I
Start: | Heset | Start | Reszet I
- el | lgleze | Dovnload.. | 5l |
=)
D | Giean | Wiy, | Bl |
Eroaran cortinl | (L&l e ar/anatch | PErogiam contol | Calendar/watch. I
_LI Fesourze ntarmation | Eailire diagnests. | Resource information | Failure diagnosis. I
&
Fassmnrd, Password...
Shaw Contro
Close ] Help | Cigse | Help |

Fig. 2-4-11
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2.4 Basic Operation Example

3) Stopping UPAC
Click on the [Stop (S)] button of the control. A Stop dialog box appears. Select [Yes

() 1.
§f| R_UPAC [CPUD) ==

State + Run[Manfatal Failure]
Fey state © TERM

(% Batch operation ¢ Individual operation
1
Stop E2
Start | Resat

& Stop PC?
pleadh.

Diovrload... |
Werify | [ElEAT. Ma
Program control... | Calendar i atch. . T

Resource information.. Failure diagniosis. . |

Pazzword. .. |

Cloze | Help |

Fig. 2-4-12

4) Downloading

Check that the state of the control is “Stop” as shown in the figure below, and click
on the [Download (D)] button.

If the state of the control is “Run,” click on the [Stop (S)] button again to change
to “Stop.”

Next, in the “Download loader => CPU” screen, place a check mark in all of the Program,
Clear retention memory (%Mk.3) area, and System definition check boxes.

g R_UPAC (CPUD) M=

State : Stop[Monfatal failure]
Key state : TERM

% Batch operation £ Individual operation

Stop | Initial start

Start | Beset

elmad..

Werify... Clear...

(S0 Euketl) Tl nload loader-> CPU
Resource infon [ Frogram Options

[rividbial davrnoad
¥ Clear retain memary arsalhd= 3] I lnlvihial deni

Passworc : ) D et/ L
IV | Elear EB/EFB varaties
Close £ [Efaulb Standup L
W System defintiors O e kedule
I~ | Ziplil=

= | Barameter data

= | B cardl! Lo/ orks driver

™ | Zip Brojest - [Meen Bk

0K I Cancel | Help

Fig. 2-4-13

2-27

(o4, 1011l Preparation and Basic Operation Examples




When downloading, the “downloading project” bar graph is displayed at the bottom of
the screen to show the progress of downloading. In the project in the example, the
process finishes in about two to ten seconds.

"2/ D300win - Untitled - [Ladder:LADDER] 0] x|

Cila Edib Uicw ot Bild Mhiscke | ancok Avliee Exfras Window Help _|5|ﬂ‘
ﬂ §E B_UPAC [CPUD) == =] 5 :
ﬂ State . Ewecute download ”E =N @ = H$ @ e | @ E

JJ Key state : TERM

 Batch operation ¢ Individual operation

Slop | itz e e | ﬂ
Etart | =z |

L0l _f———INY118_SFOREF1

4 JJ B e o e T O e ] | i | o

[

EEsaurce momaticn. Falune diegnosE..

Wownlzad.,. plad)..
— | =F | Download loader->CPU B2
ST, | == | —i'
@ Download successful
Eraaran camtnal. | IvalErdarn et |

Eassward.,. |

Close | Help |

_ , | st
| @j@ T LadderLs... |

100 %5

Fig. 2-4-14

5) Resetting

Click on the [Reset (R)] button in the control screen. A Reset dialog box appears.
Select [Yes (Y)]. After Yes (Y) is clicked, the reset processing takes about ten

seconds.
§E| B_UPALC [CPUDO] !E[E
State ;. Stop[Monfatal failure)

K.eyztate : TERM

¥ Batch operation i |pdividual operation

Stop | Iritial ztart |

Start |

Dowrload...

Werify,..

Program control...

Reset PC?
Calenda & There iz a caze that PC iz started by CPU running definition.

Rezource informatian. .. | Failure d

Pazzword...

Cloze Help |

Fig. 2-4-15
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2.4 Basic Operation Example

6) Starting UPAC

Click on the [Start (W)] button in the control screen. A Start dialog box appears.
Select [Yes (Y)]. Check that the state of the control screen changes to “Run.”

EE| R_UPAC [CPUD) !E[E gl B_UPAC [CPUD) !E[
State : StoplMonfatal failure) State . Run[Monfatal failure]
Feystate © TERM Keystate © TERM

& Batch operation ' |ndividual operation

% Batch operation ¢ Individual operation

(o4, 1011l Preparation and Basic Operation Examples

Stop | Inital stat | Stop | Initial start |
Heset | Beset |
Download... I Uplaadk. | Download... | Uplzadk., |
verty R | veity | EE |
Program cor & Gtart PC7 Program contral... | Calendar™atch... |
Resaurce infarn Resource information...l Failure diagnosis. .. |
M

Pazzwmare = FPazsword... |

Cloze | Help | Cloze | Help |
Fig. 2-4-16

2.4.4 Simulating and Monitoring

1) Preparation
Click on the [Close] button to exit from the control screen.
Next, select [Online (N)], [Debug (D)]

Check that “00000” is displayed below the variables (u0l1_f, INV118_SPDREF1) on the
worksheet

In this state, the state of the UPAC is monitored at the real time.

"5 D300win - Untitled - [Ladder:LADDER]
JJ‘ File Edit VWiew Project Build Objects Lawout | Opline Estras Window Help
DR RE & =e o« | SEE G
Eﬂ Resource Contral... Cll+F10
[oaaa | |al ke
Bowerfiav
= — (0 [ = =i
Ela Project
(11 Libraries Logic: &nalyzer 4
[ Data Types
523 Logical POUs U0l f—n—1INv¥118_SPDREF1
- =-{0] LADDER
i-[i] LADDERT
- LADDERY I
i LaDDER
E@ Physical Hardware
-8 C_VGT_6:YET_6
Bl Swstem_Defirition
=8 R_URAL : UPAC
Tasks
4y Global_variables
ip Control_anables -
fe ig Function_List | 4 | | 3
g I 'ﬂ EB I Ik Ladderla... I
Switch to Debug mode 1031 |G =2GB 4
Fig. 2-4-17
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2) Entering data from the keypad
Change function code UNO. 0Ol from “0” to “1000” at the keypad.

Check that “00000” changes to “01000” on the D300win monitor screen.

From this, it is known that UPAC refers to the UNO. 0l data on the FRENIC-VG side and
writes the data in the speed interface of the IQ memory of UPAC.

"{21 D300win - Untitled - [Ladder:LADDER - C_¥G7_6.R_UPAC.Default. PROG_1.LADDER]

JJ‘ File Edit “iew Project Buld Objects Layout Online Extraz Window Help ;Iiliq
[oeme|i=esc|ea EERQABREE ||[& @&
Hﬁ 52| | HJQ == |E*"3 i i i HJI—!H:-I W Ao e TF DL e 4 |E.",EI |-|g|— ‘

=l
=23 Project -
----- [ Libraries
{2 Data Types
B3 Logical POUs ol f— 1INV 118_SPOREF1
EI@ LADDER 01000 01000

E@ Phyzical Hardware
EI@ C_WGV_E:WGT_E
e Eﬁ Syztem_Definition

=88 F_UPAC : UPAC
azks

5y Global_Variables
: QQ Control_Wanablez -
QE Function_List |1 | !

- ‘ Ladder:LA... |
I 5.2+ [C:52GB.
Fig. 2-4-18

Next, change settings as follows.
FO1 “Speed setting N1” = “0”
F02 “Operation” = “0”
F03 “Max. speed “ = “1500”
P01 “M1 control method” = “2”: Simulation mode
H30 “Link operation” = “0”
Turn off all contact signals related to the speed change such as multi—step
operation.

[Explanation of setting]

Turn off the relevant contacts such as F01, F02 and H30 to validate operation commands
and speed commands entered at the keypad.

P01 makes simulation (speed control simulation) possible. This becomes inertia simulation
for driving a rotating body having an inertia of function code H51 “M1 load inertia.” At
this time, the inverter does not output a voltage, so that there is no need to connect
a motor.

To drive an actual motor, refer to the FRENIC-VG User’s Manual for wiring and test operation
of the motor.
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2.4 Basic Operation Example

3)

Checking at the keypad

Whether the “1000” data is written from UPAC to FRENIC-VG as a speed setting or not
can be checked at the 7-segment LED.

The speed data is converted into a scale where “20000” indicates the maximum speed
(r/min).
Data 1000 x maximum speed (1500 r/min) / 20000 = 75 r/min

The “75 r/min” speed setting is indicated with blinking ”75” during stoppage of the
inverter (with LCD monitor of the keypad displaying STOP).

In this state, correct operation of the UPAC function and data exchange between UPAC
and FRENIC-VG has been verified. Press the FWD or REV key on the keypad to start
simulation (simulation speed) at 75 r/min.

When “20000” is entered to UN0.01, the speed setting becomes:
20000 x maximum speed (1500 r/min) / 20000 = 1500 r/min.
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Chapter 3 FRENIC-VG Interface

This chapter describes the detailed setting for the operation and the control configuration in
UPAC.
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3.1 Memory Interface

3.1 Memory Interface
3.1.1 Giving Basic Commands

3.1.1.1 Operation command

ACAUTION

* To operate from UPAC, short-circuit [FWD] and [REV] with [CM] at the terminal block. If only one
terminal is short-circuited, the motor rotates when 038 “UPAC start/stop” is set at “0: Stop.” Be sure to
short-circuit across [FWD] and [CM] and across [REV] and [CM].

(1) 6-unit system (broadcasting)

Table 3-1-1
Address | No Name FS/BS Type Direction Remarks
%QW[1.22 | 5 | Control data (CW) (standard + DIOA 16-bit) | Type: 32 | WORD | UPAC—FRENIC-VG

O: 1 to 6 (INV1 to INV6)

(2) 12-unit system (broadcasting)

Table 3-1-2
Address | No Name FS/BS Type Direction Remarks
%QWILI.10 | 5 | Control data (CW) (standard + DIOA 16-bit) | Type: 32 | WORD | UPAC—FRENIC-VG

0: 1 to 12 (INV1 to INV12)

There are two methods to issue an operation command ([FWD], [REV]): (1) operation at other
than UPAC and (2) operation at UPAC. The features of the operation command concerning
UPAC are operation under AND condition between external command and UPAC command and
that the operation command becomes invalid if the command of both [FWD] and [REV] are ON.

1) How to use
The operation command is issued basically at the terminal block, keypad or communication
system. UPAC can issue or stop these external commands under the AND logic condition
shown in the figure below. This is the operation of UPAC.
When control data is disabled in UPAC System_Definition (/O group setting), operation can
be made with external commands alone (other than those from UPAC) without relations to
UPAC.

Terminal
block

[FWD}

Keypad
panel

E Built-in RS485 Forward rotation
; uiltin
(link) n_ command
== aw0)

OPCVGTTL ONI A !
Field bus o1 _|

Selection of operation

Forward rotation command
from UPAC

OPC-VG1-UPAC
OPC-VG1-SIU UPAC W

Fig. 3-1-1
The memory for giving forward or reverse rotation command from UPAC is two bits in the
lower order of the control data (CW). “0” at the corresponding bit is OFF, while “1” is ON.
Control data (CW): operation command: type [32]

15 8 7 0
-
0) [FWD] (Forward rotation operation command)
1) [REV] (Reverse rotation operation command)
2) to 15) [X1] to [X14], [RST]
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2) Operation from outside (other than UPAC)

To operate without relations to UPAC T — m N
according to operation commands from ™o evemaldoves on o command
external device OPCVG7-UPAC ™ Forara roraion [ OA. _|
. . OPC-VG7-SI(UPAC) | ___commandof UPAC_______i
Disable the control data (CW) in the I/O UPAC SW=OFF
Group setting screen of output definition
at System_Definition - 1/0 group setting 170 Group soting 5]
of UPAC (Do not select the check box). - Invatar | Dt o
. . . Use | ‘word...| Name [=
This operation makes operation of O Spesd sting 1 equency cleencel7]
[FWD], [REV], [X1] through [X14] B T e
. . ] 4 Magnetioflus reference Al
operation commands and control input 0 oot calaltw] £
commands of UPAC invalid. E P oo
) Deceleration time
In the figure on the right, the link from g g [memaed
UPAC concerning the forward rotation g e ey el
command is canceled. B8 et
. O 15 Real s:e:ﬁ [Slmu\al\ogr\ speed) =
Because this causes word-level control B e e
including [FWD], [REV], and [X1] =
through [X14], there is the following
precaution. Fig. 3-1-2

Note: To invalidate [FWD] and [REV] operations of UPAC while validating control over [X1] through [X14],
enable the control data (CW) (select the check box) and, according to the AND logic condition, OR the
content of the corresponding memory with the following data and write the result to the control data
(CW).

0000 0000 0000 0011 (binary)

3) Operation from UPAC

To issue operation commands from ?0“ — m Forward otaion
UPAC o ot dace O e

Enable the control data (CW) (select OPC-VG7-UPAC Fomaromor —[OA _|
OPC-VG7-SI(UPAC) | __command of UPAC !

the check box) in the I/O Group setting UPAG SW=ON
screen of output definition at

System_ Definition - /0O group setting of 10 Broup yeving =
~Irwerter 1 Qutput word
UPAC. Use | word... | Name [=
This makes operation of [FWD], [REV], B ] Sreedee Wemenycereati)
and [X1] through [X14] operation SR iy -
commands and  control  input ey
commands of UPAC valid. SR et E
O 3 Torque limiter level 1

In the figure on the nght, the operation D el et
from UPAC concerning the forward B e

. . . O 14 Audliary speed setting
rotation command is validated. O 15 Fcopeadsmisioncoons] =
Because of operation from UPAC, [oc ] oo |
external commands must be always
turned on (short-circuited at terminal Fig. 3-1-3
block).

If only one terminal is short-circuited at
the terminal block when UPAC is
stopped with “0” at 038 “UPAC
start/stop,” the motor keeps operating.
Make sure that_both [FWD] and [REV]
are short-circuited at the terminal
block.

Simultaneous inputs result in output
shutdown.




3.1 Memory Interface

3.1.1.2 Setting the speed

ACAUTION

* When an operation command is given and the speed is written to speed setting 4 first, the motor does
not stop even if the operation command is turned off. Be sure to set the speed setting 4 data at “0”
before turning off the operation command.

Otherwise injuries may be caused.

(1) 6-unit system (broadcasting)

Table 3-1-3
Address | No Name FS/BS Type Direction Remarks
Speed setting 1/frequency R Before multi-step
%QW0O.18 | 1 reference (during V/f) 20000/Nmax INT UPAC—FRENIC-VG speed setting
Speed setting 4/frequency : .
%QWL.28 | 11 reference (during V/f) 20000/Nmax INT UPAC—FRENIC-VG | Before ASR input

[1: 1 to 6 (INV1 to INVG)
(2) 12-unit system (broadcasting)

Table 3-1-4
Address | No Name FS/BS Type Direction Remarks
Speed setting 1/frequency R Before multi-step
%QWL.8 1 | reference (during V) 20000/Nmax INT UPAC—FRENIC-VG speed setting
Speed setting 4/frequency E :
%QWL.16 | 11| Srrence (during V) 20000/Nmax INT UPAC—FRENIC-VG | Before ASR input

0O: 1 to 12 (INV1 to INV12)
There are two methods for setting the speed: operation of speed setting 1 and operation of
speed setting 4. Because speed setting 1 is inserted at the front stage of the control of
FRENIC-VG, standard speed control systems of FRENIC-VG including acceleration/deceleration
calculator, speed limit, and ASR input filter can be used. Because speed setting 4 is inserted
immediately before ASR, it is useful for quick responses where speed outputs of position control
are reflected on the FRENIC-VG side.
1) How to use
To reflect the speed setting calculated at UPAC on FRENIC-VG, enable (use) speed setting
1 or speed setting 4 in System_Definition, then download the system definition and reset to
change the switches. In the figure below, speed setting 1 is changed.

Keypad panel speed
setting

Q E 1 O S-curve
O

acceleration/
deceleration

Speed setting of other
than UPAC

OPC-VGI-UPAC [————————————————————
OPC-VG1-SIU Speed setting 4 from UPAC

Fig. 3-1-4
Enable (select the check box for) the
speed setting 1/frequency reference
(during V/f) in the 1/0 Group setting screen . ——T—
of output definition at System_Definition - g .
I/0 group setting of the D300win screen. 0 2
The speed setting data is converted into a §
20000 scale. c
|Data X maX|mum Speed/20000| E 13 :\:ﬂu‘:yb:;dﬁm"g
(Example) To write SR i 99 =
“3000” for a maximum speed setting —
of 1500 r/min
3000 x 1500 / 20000 = 225 r/min Fig. 3-1-5
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[Limitation]

When speed setting 4 is used, the acceleration/deceleration calculator does not function.
Therefore function code M14 or acceleration (ACC) and deceleration (DEC) in the “operation
state” information of IQ memory SW do not function correctly.

3.1.1.3 Auxiliary speed setting

" ACAUTION

* The auxiliary speed setting cannot be used when function code FO1 or C25 is set at “0,” “3,” “4” or “5.”

The auxiliary speed setting can be given at UPAC.

(1) 6-unit system (broadcasting)

Table 3-1-5
Address | No Name FS/BS Type Direction Remarks
%QWL.31 | 14 Auxiliary speed setting 20000/Nmax INT | UPAC—FRENIC-VG

O: 1 to 6 (INV1 to INV6)

1) How to use
To reflect the auxiliary speed setting calculated at UPAC on FRENIC-VG, enable (use)
auxiliary speed setting in System_Definition, then download the system definition and reset
to change the switches. In the figure below, connection is switched to the auxiliary speed
setting.
As shown in the block diagram, the auxiliary speed setting from UPAC is canceled if function
code FO1 or C25 (validated one) is set at “0,” “3,” “4” or “5.”

| S-shaped
[Ip= + ~ acceleration/

Q-G deceleration

calculation

Speed setting at
keypad panel

Speed limiting
function, ASR input N
filter

1

. |
Speed setting of other |
UPAC SW == %
(o]

0
I I
I I
I
I I
than UPAC Lol :
| | ON FF
: 2 : | 0
I I !
0 I
123 1 !
I I !
’ I
. I
I I J
OPC-VG1-UPAC
OPC-VG1-SIU Auxiliary speed
setting of UPAC
Fig. 3-1-6
Enable (select the check box for) the ,

auxiliary speed setting in the /0O Group I
setting screen of output definition at I i
System_Definition - 1/0O group setting of -
the D300win screen. 0 Teaeimmb —
The auxiliary speed setting data is
converted into a 20000 scale.

Data x maximum speed/20000|

(Example) To write
“3000” for a maximum speed
setting of 1500 r/min
3000 x 1500 / 20000 = 225 r/min

11 Speed selting 4/fieq:
12 Torue reference 2

Address
17 Dats of
18 Address of fung
19 Data of
20 Address
21 Dataof

) o o o o o S o o o




3.1 Memory Interface

3.1.1.4 Torque reference

ACAUTION

» After the operation command is turned on and a torque reference is given, the motor does not turn off
even if the operation command is turned off. To stop after giving a torque reference, turn the operation
command off and turn on coast-to-stop [BX].

Otherwise injuries may be caused.

(1) 6-unit system (broadcasting)

Table 3-1-6
Address | No Name FS/BS Type Direction Remarks
%QWL.19 | 2 Torque reference 1 10000/100% INT UPAC—FRENIC-VG | Before torque limit
%QWL.29 | 12 Torque reference 2 10000/100% INT UPAC—FRENIC-VG | After torque limit
[J: 1 to 6 (INV1 to INV6)
(2) 12-unit system (broadcasting)
Table 3-1-7
Address | No Name FS/BS Type Direction Remarks
%QWL.19 | 2 Torque reference 1 10000/100% INT UPAC—FRENIC-VG | Before torque limit

0: 1 to 12 (INV1 to INV12)

There are two methods for the torque reference: operation of torque reference 1 and operation of
torque reference 2 (available only for a 6-unit system). Because torque reference 1 is inserted
immediately after the ASR output of the FRENIC-VG control, torque bias and torque limit in the
standard torque control systems of FRENIC-VG can be used. Torque reference 2 is inserted
immediately before the torque current reference calculation.

1) How to use
To reflect the torque reference calculated at UPAC on FRENIC-VG, enable (use) torque
reference 1, torque reference 2 (available only for a 6-unit system) in System_Definition,
then download the system definition and reset to change the switches. In the figure below,
torque reference 1 is switched.

Observer

UPAC swlL__calculation UPAC SW

OFF OFF
T~ Torque T~

limit

Speed control system

Magnetfic-
flux
reference

OPC-VG1-UPAC [——=—=——=—=———=———
OPC-VG1-SIU

Torque reference 2 from UPAC
Fig. 3-1-8
Enable (select the check box for) the

torque reference 1 in the /0 Group
setting screen of output definition at S -

170 Group setting

- Inverter 1 Output word

Speed sefting 1/frequency referencel/f)

Tarque reference |

System_Definition - 1/0O group setting of
the D300win screen.

The torque reference data is converted,
assuming that “10000” is the 100%
torque (with the rated torque being
100%).

IData/10000 = Torque %)
(Example) To give a 60% torque
reference, write “6000.”

[Limitation]

Because the acceleration/deceleration calculator does not function when the torque reference is
used, function code M14 or acceleration (ACC) and deceleration (DEC) in the SW “operation

12 Torque bias

100O00o0ooocoooogo

12 Tomusrsference 2

Torque current reference

3

4 Magneticflux reference
5 Control datalCw/)

B Universal DO1(standard+DI0A option;13bit]
7 Acceleration time

8 Deceleration time
Torque liviter level 1
10 Torque limiter level 2
11 Speed seiting &/fequency referencev /)

14 Auwlary speed selting
15 Flesl speed (Simulation speed)

" |

Cancel

state” information of the IQ memory do not function correctly.
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3.1.1.5 Torque limit

(1) 6-unit system (broadcasting)

Table 3-1-8
Address | No Name FS/BS Type Direction Remarks
%QW.26 | 9 Torque limiter level 1 10000/100% INT | UPAC—FRENIC-VG
%QwW0.27 | 10 Torque limiter level 2 10000/100% INT | UPAC—FRENIC-VG
[J: 1 to 6 (INV1 to INV6)
(2) 12-unit system (broadcasting)
Table 3-1-9
Address | No Name FS/BS Type Direction Remarks
%QW0.14 | 9 Torque limiter level 1 10000/100% INT | UPAC—FRENIC-VG
%QW0.15 | 10 Torque limiter level 2 10000/100% INT | UPAC—FRENIC-VG

[: 1 to 12 (INV1 to INV12)
Operate torque limiter levels 1 and 2 according to the user specification (separation between
driving and braking, same level between driving and braking, etc.). Refer to the FRENIC-VG
User's Manual for how to use the torque limit.

1)

How to use

To reflect the torque limit calculated at UPAC on FRENIC-VG, enable (use) torque limiter
level 1, torque limiter level 2 in System_Definition, then download the system definition and
reset to change the switches. In the figure below, torque limiter 1 is switched.

Torque limit value

Torque limit value

(level 1) selection (level 2) selection

Pipout] 77 =1  (PibouT
PID calculation output —-O | =5 | -
ulati utpu I | O"—I |_:'O | O‘:_ PID calculation output
[DIB]
REMOTE N———— Other torque limit DB }
<— | REMOTE
J o | e

3[TL-REF1] O 4 [TL-REF2]

Torque limit value
(level 1)

Torque limit value
(level 2)

Torque limit value o . c
OPC-VG1-UPAC 1 of UPAC Torque limit value 2 of UPA
OPC-VG1-SIU  [————— UPTAC_S_W_ - R DP_AE gvv -
Torque limit mode 1 F40 1
Torque limit mode 2 F41 I
v Torque ) Torque reference
limit after limiting
Torque reference
Fig. 3-1-10
Enable (select the check box for) the

torque limiter level 1 in the 1/O Group
setting screen of output definition at
System_Definition - 1/0 group setting of
the D300win screen.

The torque limit data is converted,
assuming that “10000” is the 100%
torque (with the rated torque being
100%).

IData/10000 = Torque %)

(Example) To give a 60% torque
limit, write “6000.”

~Inverter 1 Qutput word

Use | Word... | Name B

1 Speed setting 1/hequency referencelV
Torque reference 1

Targue curent ieference

Magneticlus 1eterence

Contiol data[Cw/)

Universal DO1(standard+DI0A option;13bit]
Aicaleration time: —

Deceleration time

T arque [miter level 1
10 Torque lmiter level 2
11 Speed setting 4/fiequency referencelV/f]

12 Torque reference 2

13 Torque bias

14 Ausliary speed setting

15 Real speed (Simulation speed) =l

1000000ROOO0O00O000

Cancel
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3.1 Memory Interface

3.1.1.6 Torque bias

ACAUTION

» After the operation command is turned on and a torque bias command is given, the motor does not
turn off even if the operation command is turned off. To stop after giving a torque bias command, turn
the operation command off and turn on coast-to-stop [BX].

Otherwise injuries may be caused.

The torque bias can be given at UPAC.
(1) 6-unit system (broadcasting)

Table 3-1-10
Address No Name FS/BS Type Direction Remarks
%QW0O.30 | 13 Torque bias 10000/100% INT UPAC—FRENIC-VG

O: 1 to 6 (INV1 to INV6)

The torque bias command is added immediately after the ASR output of FRENIC-VG control,
thus observer function and torque limit in the standard torque control systems of FRENIC-VG
can be used.

1) How to use
To reflect the torque bias command calculated at UPAC on FRENIC-VG, enable (use) torque
bias in System_Definition, then download the system definition and reset to change the
switches. In the figure below, the torque bias command is switched from other torque bias.

Observer
calculation UPAC SW
OFF_
Speed control system ASR T‘I)ilrﬁiltje I | |
— | |
UPﬁC_SW' ON.__:_J
| | Magnetic-
| | flux
____________ - | reference
Torque bias from UPAC |
OPC-VG1-UPAC |
OPC-VG1-SIU [
__________________________________ |
Fig. 3-1-12
Enable (select the check box for) the S
torque bias in the 1/0O Group setting e
screen of output definition at T T T |
System_Definition - 1/0O group setting of O
the D300win screen. £ o
The torque bias data is converted,
assuming that “10000” is the 100% D
torque (with the rated torque being =
100%). e
[Data/10000 = Torque %] =
(Example) To give a 60% torque

bias, write “6000.”
Fig. 3-1-13
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3.1.2 Referencing or Updating Function Codes

ACAUTION
¢ There are some write-protected function codes in UPAC.
Write-protected codes: P02, HO1, H02, HO03, H68, H71, 035 - 040, S01 - S12

* The data is written from UPAC to RAM (where the data evaporated when the power is turned off).
Because the data evaporates when the power is turned off, change the default value at the keypad.

There are two methods for the referencing and writing of function codes: referencing and writing
at 60 ms refreshment intervals and high-speed (tact cycle) writing. Use the former one for the
data to be referred to or changed when the power is turned on, and use the latter for the data
changed dynamically in interlock with the control.

3.1.21 Referencing and updating at 60 ms refreshment intervals

Use the data for calculation at UPAC based on referenced function code (F, E, C, ..., U) data or
for modification of function codes in the power-up sequence.

Refer to the type in the function code list for scale conversion of the data. For example, “data
type 5" of function code F44 “Torque limit (level 1)” indicates a signed value with two decimal
places. Therefore “1000” indicates 10.00.

The data updated at the keypad of FRENIC-VG or via the communication system (RS485, T-link,
etc.) is reflected on UPAC within 60 ms. Similarly, on the other hand, the data changed on the
UPAC side is recognized by RENIC-VG within 60 ms.

No setting is required for the system definition to refer to or update function code data. Write in
the worksheet of the program to finish the work.

1) How to use

When function code F03 “M1 max. speed” is referred to from UPAC, variables are defined
on the worksheet. When a global variable worksheet is opened as shown in the figure below,

L . ] _ “ , .
a list is shown in th( T =ct “f03_f" from the list.

Hame. FSeope—————————————

- ' Local & Giobe

f./ooc) LLocd Glohs —

4500t - Local Variable Groups: —I

ot LADDERY ~

02 8 Help

[ YiieN] = Blobal Varishls Groups:

:3*;8;*: 5 [ Physical Hardware

gy =gy =@ C_FAN_VG_6

LY @@ R_UPAC

AL (] Contiol Variables

AT EJ Function_List

ENiEX] - B Glabal_atisbles

Comment:

% Shows all varistles of workshests
Fig. 3-1-14

Click on OK to open the Automatic Variables Declaration dialog box. In the dialog box, the
address and variable definition of function code F03 are “%MW11.3” and “UINT.”

The user can select from the list the address and variable definition of FO3 without entering

them [Variable Properties x|

Hame B —
oz - " Locl ' Glohial

J - - Cancel
Dot types Local Variable Groups
o = & |Lanpery - Help
Usage: Global Variable Groups:
[vaR_GLOBAL ~| I RETAN B @@ Physical Haidware
Inital value =88 C_FRN_VG_6
I @8 R_UPAC

- Control_Varizbles

Address: B Function_List
w113 &3 Global Variables

FO3 M1 motor parameters ssiting - M1
. speed

[¥ Show all variables of worksheets

Fig. 3-1-15
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3.1 Memory Interface

3.1.2.2 High-speed data updating

(1) 6-unit system (broadcasting)

Table 3-1-11

Address No Name FS/BS Type Direction Remarks
%QW0O.33 | 16 | Address of function code 1 of INV O WORD | UPAC—FRENIC-VG
%QW0.34 | 17 | Data of function code 1 of INV [J Judge from INT UPAC—FRENIC-VG
%QW0O.35 | 18 | Address of function code 2 of INV [J data type of WORD | UPAC—FRENIC-VG
%QWI.36 | 19 | Data of function code 2 of INV [J INT | UPAC—FRENIC-VG
%QWL1.37 | 20 | Address of function code 3 of INV 1 | 83" WORD | UPACFRENICVG Q
%QW0.38 | 21 | Data of function code 3 of INV [J function INT UPAC—FRENIC-VG 8
%QWI.39 | 22 [ Address of function code 4 of INV [J | code. WORD | UPAC—FRENIC-VG Q
%QWL.40 | 23 | Data of function code 4 of INV [J INT UPAC—FRENIC-VG £
[1: 1 to 6 (INV1 to INVG) g
Use to change a function code (F, E, C, ..., Link acceleration/deceleration )
U) dynamically in interlock with the control. If [com ik } ] [ 508 J Fo7 &
the data is written by UPAC in a tact cycle, Accelemon'/l 09 |overwrie| | FO8 E
the data written from FRENIC-VG via the “me LT
keypad or communication system (RS485, OPC-VG1-UPAC Rrw ! ¢
T-link, etc.) is overwritten by UPAC at the OPCVEISU - o ——— W £
next period. e
Unavailable for 12-unit system. Fig. 3-1-16 ©

After enabling torque limiter level 1, torque limiter level 2 in System_Definition, download the
system definition and reset to enable the high-speed updating of function code data. Be careful
that the usage of high-speed data updating is different from that of 60 ms refreshment.

1) How to use

Description is given here for the case to
overwrite function code F61 “ASR1 P gain”

=lojx|
=181 x|

from UPAC according to the controlling L L 5
state as an example. F610) T
For examplt_a, suppose an appllcathn LR s -
where the gain of speed control changes in )
. ) . . . = B INT#200———————— V134 _DATAI
a winding system according to the winding & ——
diameter (large winding diameter — large .
inertia — large gain, small winding @ i
. . . . i *[87 Verisble | POUMrksheet [ hcce. | Comma. | Ad¥ess | GbalP
diameter — small inertia — small gain).
The figure on the right shows an example ]
where “20.0” (data: 200) is written from
UPAC to F61 data.
To reflect the change on FRENIC-VG, set =
the address (3Dh) of function code F61 | Fverer 1 0ot
and data (200d) on the worksheet. i =l
o uxiliary speed setting
Select the address from  the 0 s LD;LS?W.QLWW) 1 .
. . Address of function code 1 of TNV Al
communication address 485NO of the 1 Dl o e 1o B
function code list. o 19 Data of function code 2 of NV
[m} 20 Address of function code 3 of INV1
[m} il Data of function code 3 of INVY
[m} 22 Address of function code 4 of INV1
To reflect the data, enable (use) Address of =
function code and Data of function code in B o oty 5
System_Definition, download the system
definition and reset. _omwenl|
Enable (select the check boxes for) the Fig. 3-1-17

INV function code address and data in the
I/O Group setting screen of output
definition at System_Definition - I/O group
setting of the D300win screen.
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3.1.2.3 Using user code

There are the following two methods for using the user code (UNO: function code U).

1) Using the user code as a parameter for writing
the control and sequence program from UPAC
Assign a control parameter to UNO to adjust UNO
using the keypad or other standard equipment of
FRENIC-VG when you have no PC to be used for
maintenance.

Touch panel

FRENIC-VG

L]

|
|
0g

0og

.

N o)
vl N

Application of
UPAC

2) Placing a PLC for generalization and control
outside FRENIC-VG

Use UNO as a buffer for data exchange between

the PLC and UPAC.

PLC

FRENIC-VG

SH

Application of
UPAC

Fig. 3-1-18

The user code is the 64 pieces of word of data (UNO. 01 to 64) shown in the table below.

Table 3-1-12
485NO Name of parameter )

No- ™285NO | LinkNO Name Keypad indication Setting range Remarks
UNO.01| BO1h DBh USER P1 USER P1 -32768 to 32767
UNO.02| BO2h DCh USER P2 USER P2 -32768 to 32767
UNO.03 B0O3h DDh USER P3 USER P3 -32768 to 32767
UNO.04 B04h DEh USER P4 USER P4 -32768 to 32767
UNO.05 B0O5h DFh USER P5 USER P5 -32768 to 32767
UNO.06 | BO6h EOh USER P6 USER P6 -32768 to 32767
UNO.07| BO7h E1h USER P7 USER P7 -32768 to 32767
UNO.08 | BO8h E2h USER P8 USER P8 -32768 to 32767
UNO.09 | BO9h E3h USER P9 USER P9 -32768 to 32767
UNO.10| BOAh E4h USER P10 USER P10 -32768 to 32767
UNO.11| BOBh - USER P11 USER P11 -32768 to 32767

to -

UNO.60| B3Ch - USER P60 USER P60 -32768 to 32767
UNO.61| B3Dh - USER P61 USER P61 -32768 to 32767
UNO.62| B3Eh - USER P62 USER P62 -32768 to 32767
UNO.63| B3Fh - USER P63 USER P63 -32768 to 32767
UNO.64 | B40h - USER P64 USER P64 -32768 to 32767

[Limitations on usage]

* The range of the data and name are fixed as shown above. UPAC cannot control the

indication shown at the keypad.

* Only 10 words (UNO. 01 to 10 assigned to link NO) can be changed or referred to from the
PLC.

* The UNO data is written to the RAM (evaporative memory) from UPAC. To retain memory

even after the power is turned off, there are the following two methods.
1) Write manually at the keypad.
2) Select “Retain” (retention form) memory definition on the UPAC side.
Note: HO1 “All save” cannot be accessed from UPAC.
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3.1 Memory Interface

3.1.2.4 Operation of acceleration/deceleration time

(1) 6-unit system (broadcasting)

Table 3-1-13
Address No Name FS/BS Type Direction Remarks
%QWL.24 7 Acceleration time 1/0.1s INT FRENIC-VG—-UPAC
%QWL.25 8 Deceleration time 1/0.1s INT FRENIC-VG—»UPAC
[1: 1 to 6 (INV1 to INVG)
(2) 12-unit system (broadcasting)
Table 3-1-14
Address No Name FS/BS Type Direction Remarks
%QW.12 7 Acceleration time 1/0.1s INT FRENIC-VG—-UPAC
%QW.13 8 Deceleration time 1/0.1s INT FRENIC-VG—-UPAC

O: 1 to 12 (INV1 to INV12)

There are two methods to operate the acceleration time and deceleration time from UPAC:
accessing the I/Q memory and writing the function code.
Write the function code (FO7, F08, ...) using function
code variables (%M).

Access the 1Q memory using the above address

Link acceleration/deceleration

: [ | sos ] Fo7
@ "1 | 09 Jovenwric | | Fos

(%Q). The FO7 and FO8 data is overwritten as shown perston 1~ ] !
in the block diagram on the right. Therefore validate OPCVG1-UPAG —nLO—J
parameter 1 ([RT1], [RT2] = OFF, OFF) when using OPCVEISIU - o e e -3
the 1Q memory. UPAC SW
S08 and S09 written by the link system are overwritten Fig. 3-1-19

with the data of UPAC.

3.1.3 Operating Inputs and Outputs

3.1.3.1 Referring to digital inputs

ACAUTION

* To use control inputs [X1] to [X9] and [X11] to [X14] (DIOA) only for monitoring from UPAC, set
function codes E01 to E13 at “25” to assign each control input to universal DI [U-DI] so that activation
and deactivation of the contact do not give effects on the control function of the main body.

(1) 6-unit system (not applicable to broadcasting)

Table 3-1-15
Address | No Name FS/BS Type Direction Remarks
Define [U-DI] to allow
Control data (CW) (standard + DIOA, . FRENIC-VG | UPAC to use the [DI]
®IWLL5 | 6 | 45 1it) Type:32 | WORD | " _;pac | terminal for the
control input.
) . . FRENIC-VG Extended I/O
%IWO.13 | 14 DI of INVCD (DIOB option, 16-bit) Type: 26 WORD SUPAC exclusively for UPAC
[1: 1 to 6 (INV1 to INV6)
(2) 12-unit system (not applicable to broadcasting)
Table 3-1-16
Address | No Name FS/BS Type Direction Remarks
Define [U-DI] to allow
Control data (CW) (standard + DIOA, . FRENIC-VG | UPAC to use the [DI]
%IWLL.3 | 6 | 15 1it) Type:32 | WORD | " JjpAC | terminal for the
control input.

0: 1 to 12 (INV1 to INV12)

The digital inputs referred to by UPAC are the standard DI ([X1] to [X9]), DIOA option ([X11] to

[X14]) and DIOB option ([X21] to [X36]) (only for 6-unit system).

(o ETJ 1M FRENIC-VG Interface




1)

How to use

The control input can refer to terminal =
information ([X1] to [X9], [X11] to [X14], vt 1 e
and [X21] to [X36]) and communication U | WMo Mo :
input information ([X1] to [X9], [RST],
and [X11] to [X14]).

The communication input information
needs the setting of function code H30
“link operation.” For details of the
communication input, refer to Chapter 4
of the User’s Manual for the main body.

To refer to the data, enable (use) control [ G |
data (Cw), INVOIDI in
System_Definition Fig. 3-1-20
, download the system definition, and

reset.

Enable (select the check boxes for) the

corresponding data items in the I/O

Group setting screen of input definition

at System_Definition - I/O group setting

of D300win.

Maenetic-hix reference finall All
didetected speed value)
o]

e
eed setting 1/frequency reference W

el Line speed input

10 pulse train position referencePGIPRY

11 Position detection thuild-in or PGIPDN e
12 Position detection (Z phass input) (PGIPDY

13 Position reference

it DIof INV1 (DIOB optior;16bit? =

BE0000000RO0O0O0O4

Each control input must be assigned to universal DI if referencing only is the purpose when
the ON/OFF state of [X1] to [X9] and [X11] to [X14] is referred to from UPAC. For example,
[X1] is assigned to [SSO] in the factory shipment setting. When this signal is turned on,
multi-step speed 1 becomes valid. To avoid this, set [U-DI] to refer to the state of [X1] without
using the multi-step speed function.

Decomposition of word data

The data of the control input is referred to in word information. The data format is as shown
below.

(1) Control data (CW): operation command: type [32]
15 8 7 0

- )
h'd

‘ I— 0) [FWD] (Forward operation command)

1) [REV] (Reverse operation command)
2) to 15) [X1] to [X14], [RST]

(2) DIOB option: type [26]
15 8 7 0

g _
N
|

0) to 15) [X21] to [X36]

After acquiring, develop the word information into bits. An example in the IL language is
shown below.
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3.1 Memory Interface

+++++++++++HHHH R
(*Acquire the standard DI input data.*)

LD INV105_CW
ST DI_INPUT
(*Develop to each input state.*)
LD DI_INPUT
SHR_WORD UINT#2
WORD_TO_BOOL
ST X1_INPUT
LD DI_INPUT
SHR_WORD UINT#3
WORD_TO_BOOL o
ST X2_INPUT ®
t
§C)
£
= - )
ariable I Data tvpe I lsaze |Comment I Address I Init I RETAIN |T >
= LADDERY !
TNVT05_CH WORD VHR_EXT... [INY1 Control data(CW)istandard+DI0A;16bitl) ©)
BT_INFOT BOOL VAR =
W1 _INFUT BOOL VAR L
WE_INFUT BOOL VAR ¥
TR
++++++++++HH
)
£
, 2
An example in the o
FBD language is g (= g
h . th f_ Online Extras Window Help =& x| (&)
shownintnefigure on .\ EEFErec=m |pisPusE/2@ie s |kwOD [«|vE
the right. FA i ®o|s [mm§ §ho b0 Hid o HOH 8] e
|
“SHR_OWORD (WORD_TU_BOOC ™y j
BOOL#T —— EN END EN ENO o .
INY100_CW IN L1 INPUT -
UINTHZ —— N —_—
—

]- BOOLE 1 — EN7 END EN END beo
IN -—1 L X2 INPUT
UINT#E——+ N |
—
« o
" LADDERLA. [E3 LADDERVL
Fig. 3-1-21
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3.1.3.2 Referring to analog inputs

ACAUTION

* To use analog inputs [Ai1], [Ai2], [Ai3], and [Ai4] (AIO option) only for monitoring from UPAC, set
function codes E49 to E52 at “14” to assign each analog input to universal Al [U-Al] so that the analog
inputs do not give effects on the control function of the main body.

(1) 6-unit system (not applicable to broadcasting)

Table 3-1-17
Address | No Name FS/BS Type Direction Remarks

%IWE.14 | 15 | Ai of INVO (Ai1) +4000h/+10V INT FRENIC-VG—UPAC | Define [U-Al] to

%IWLI.15 | 16 | Ai of INVO (Ai2) +4000h/+10V INT FRENIC-VG>UPAC | allow UPAC to
Ai of INVO use the [AI]

%IW.16 | 17 o +4000h/+10V INT FRENIC-VG—UPAC | terminal for
(AIO option, Ai3) control inputs.

%IW.17 | 18 C&g 'O'\:)\tﬁ Aid) +4000h/+10V INT FRENIC-VG—UPAC

[I: 1 to 6 (INV1 to INVG)

(2) 12-unit system (not applicable to broadcasting)

Table 3-1-18

Address | No Name FS/BS Type Direction Remarks

%IW.6 | 15 | Ai of INVOI (Ai1) | #4000h/#10V | INT | FRENIC-VG—UPAC | Define [U-Al] to allow UPAC to use

%IWE.7 | 16 | Ai of INVO (Ai2) | +4000h/£10V | INT | FRENIC-VG—UPAC | the [Al] terminal for control inputs.

0: 1 to 12 (INV1 to INV12)

The analog inputs referred to by UPAC are the standard Al ([Ai1] and [Ai2]) and AlO option ([Ai3]
and [Ai4]) (only for 6-unit system).

1) How to use

To refer to the data, enable (use) Ai of INV in System_Definition
, download the system definition, and reset.

Enable (select the check boxes for) the
corresponding data items in the 1/O
Group setting screen of input definition
at System_Definition - I/O group setting
of D300win.

Each input must be assigned to
universal Al [U-Al] when the state of
[Ai1], [Ai2], [Ai3] and [Ai4] is referred to
from UPAC.

Each analog input is assigned to [OFF]
(input shutoff signal) in the factory
shipment setting.

5

Twerter 1 Input word

Use | Word No. | Name =]

5 Real spesdidetected speed walued

G Control data{CW) (standard+DIO A1 bit)

7 Operation status(Sit)

] Speed setting 1 frequency reference (/1) All
9 Line speed input

10 pulse train position reference (PG(PRY

11 Position detection thuild-in or PGPDYY

12 Pasition detection (Z phase input) (PGIPDN

Position reference

14 DI of INV1 (DIOB option16bit}

17 fiof NV (AID option, AiE)
18 Aiof NV (AID ption, Aif) 5

EEEEO000000000

Gancel

A +£10V analog input is converted into a
1+4000h (£16384d) digital value and read
into UPAC.

The standard function includes the gain,
bias, filter, increment/decrement limiter,
polarity inversion, and zero hold. For
details, refer to Chapter 4 of the User’s
Manual for the main body.

The state of analog inputs can be
checked using the I/O check at the
keypad. If “15555” (type: INT) is
displayed when an Al_DATA variable is
monitored as shown in the figure on the
right, the actual input is_9.49V (10V x
15555/16384) when the gain is “1” and
the bias is “0.

~loix|
lsix|

BOT jal»E

=m g jse LIEX BN
o o KO Wi HEH ||

(*Ai1 Input¥)

INVI14_UNIAIT AI_DATA

3 [ ks =%

Fig. 3-1-22



3.1 Memory Interface

3.1.3.3 Operation of digital output

ACAUTION

* To operate control outputs [Y1] to [Y5A] and [Y11] to [Y18] (DIOA) from UPAC, set function codes E15
to E27 at “25” to assign each output to the universal DO [U-DO] so that the control state of
FRENIC-VG (running, speed agreement, etc.) do not give effects on the output signals.

(1) 6-unit system (broadcasting) §
Table 3-1-19 E
Address | No Name FS/BS Type Direction Remarks =
DO1 of INVO (standard + DIOA UPAC—FR ) o

9 : N
%QWL.23 | 6 13-bit) Type: 33 WORD ENIC-VG Define [U-DOQ]. >
O
. . UPACFR | EXtended 0 Z
%QWL.42 | 25 | DO2 of INVLI (DIOB option, 10-bit) Type: 37 WORD exclusively for L

ENIC-VG
UPAC E
[J: 1 to 6 (INV1 to INV6)
)
. . S
(2) 12-unit system (broadcasting) %
Table 3-1-20 g
Address | No Name FS/BS Type Direction Remarks o
DO1 of INVO (standard + DIOA UPAC—FR i
0, . _
%QWO.11 | 6 13-bit) Type: 33 WORD ENIC-VG Define [U-DQ].

0: 1 to 12 (INV1 to INV12)

The digital outputs that can be controlled by UPAC are the standard DO ([Y1] to [Y5A]), DIOA
option ([Y11] to [Y18]), and DIOB option ([Y21] to [Y30]) (only for 6-unit system).

1) How to use
To manipulate the data, enable (use)
DO1 of INVO, DO2 of INVO in %
System_Definition lverter 1 Cupt word
, download the system definition, and use [ Word .| Marre =

1 Speed setting 1/frequency reference (V1)
reset.

Enable (select the check box for) the

corresponding data item in the 1/O
Group setting screen of output definition
at System_Definition - I/O group setting
of D300win.

To operate [Y1] to [Y5A] and [Y11] to
[Y18] from UPAC, assign each control
output to the universal DO so that the Ganeel
control state of the main body of

FRENIC-VG is not reflected on the

output (running, speed agreement, etc.).

2

3 Torque current reference
4 Maenetic-flux reference All
g Control data G}
3
.
8

1 (standard+DI0A option;13bit)
Acceleration time
Deceleration time
] Torque limiter level 1
0 Torque limiter level 2
1 Speed setting 4/Frequency reference (V)
12 Torque reference 2
13 Torque bias
14 Auxiliary speed setting ;I

0000000000000

Fig. 3-1-23

For example, [Y1] is assigned to speed existence [N-EX] in the factory shipment value.
When the motor rotates actually, [Y1] is turned on or off according to the speed. To operate
[Y1] from UPAC only, assign the [U-DO] function to stop reflection of the state inside the
control.



2) Composition into word data

The control output data is composed in a word data before it is reflected. The data format is
as shown below.

(1) DO1 of INVI (standard + DIOA; 13-bit): type [33]
15 8 7 0

| | |
N —
| L 0)to4)[Y1]to[Y5A]
8) to 15) [Y11] to [Y18]

(2) DO2 of INV (DIOB option; 10-bit): type [27]
15 8 7 0

| | !
N —

| 0) to 9) [Y21] to [Y30]

Compose the bits into word data before reflecting. An example of composition in the IL
language is shown below.
+++++++++H

(*Acquire output information.*)
LD Y1_OUTPUT
BOOL_TO_WORD
SHL_WORD  UINT#0
ST DO_OUTPUT

LD Y2_OUTPUT
BOOL_TO_WORD
SHL_WORD  UINT#1

OR DO_OUTPUT
ST INV123_UNIDO1
Yariable | Datatwpe | Usaze  [Comment | dddress | Init | RETAIN|T...
E LADDERY
INY123_UNIDOT WORD VAR EXT... [INY1 DOI of INVi({standardtDIOA;13bit)
DO_00TPUT WORD VAR =
¥1_00TPUT BOOL VAR
¥2_00TPUT BOOL VAR

e e T L o Y

=B/
Online Exiras Windaw Help =181
& [EDEFEFeED - A tspas 28 o n | hOT (@[ E
P lomz|e Hmme Lo IO Hdr S HOH 8] B
BOOLHT—] BN 2] =Y
1_OUTPUT— IN L [NV123_UNIDOT
— UINW—{
. ;
BOOC_TO_FORD SHLORD
BOOL#1—1 EN END B B0 fe
¥2_DUTRUT— i N 1123 NIDOT
— U N
B ———
. . . . . L'LI
" LADDERLA.
Fig. 3-1-24
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3.1 Memory Interface

3.1.3.4 Operation of analog output

ACAUTION

* To control analog outputs [A01] to [A03], [A04] and [A05] (AIO option) from UPAC, set function codes
E69 to E73 at “30” to assign the analog outputs to the universal AO [U-AQO] so that the control function
of the main body does not give effects.

(1) 6-unit system (broadcasting)

(0]
Table 3-1-21 8
Address | No Name FS/BS Type Direction Remarks E
%QW.43 | 26 |AO of INVC] (AO1) s4000n/t0v | INT |UPACHFRENICDEnE [U-AC] to allow S
i O]
%QWI.44 | 27 |AO of INVC (AO2) sa000n/t10v | INT |UPACHFRENIC [AO] terminal. s
O
%QWLI.45 | 28 |AO of INVC (AO3) s4000n/t10v | INT - |UPACHFRENIC =
i,
%QWLL46 | 29 |AO of INVLI (AIO option, AO4) | 4000h/x10v | INT |UPACRERENIC e
%QWL147 | 30 JAO of INVCI (AIO option, AO5) | +d000n/xtov | INT |UPACHFRENIC o
[J: 1 to 6 (INV1 to INV6) g
(2) 12-unit system (broadcasting) 3
Table 3-1-22 S
Address | No Name FS/BS Type Direction Remarks
%QWL1.17 | 26 JAO of INVL] (AOT) £4000h/10V INT __|UPACFRENIC-VG Define [U-AO] to allow
%QWET.18 | 27 JAO of INVE] (AO2) +4000h/£10V INT __[UPACFRENIC-VG|UPAC to control the
%QWL1.19 | 28 JAO of INVC] (AD3) £4000h/£10V INT __|UPACFRENIC-VG[AO] terminal.

[0: 1 to 12 (INV1 to INV12)
The analog outputs controlled by UPAC are the standard AO ([AO1], [AOZ2] and [AO3]) and AIO

option ([AO4] and [AO5]) (only for 6-unit system).

1)

How to use

To refer to the data, enable (use) AO of INVL] in System_Definition
, download the system definition, and reset.

Enable (select the check box for) the
corresponding data item in the 1/O
Group setting screen of output definition
at System_Definition - I/O group setting
of D300win.

To operate the state of [AO1], [AOZ2],
[AO3], [AO4] and [AO5] from UPAC,
assign each output to the universal AO
[U-AQ].

Each analog output is assigned to
various purposes such as the torque
current command in the factory
shipment. To shut off these functions,
assignment of [U-AQ] is necessary.

A +4000h (+16384d) digital amount is
calculated and converted by UPAC into
a £10V analog output.

The gain, bias and filter functions can be

|
used as standard features. Refer to | | (+AOT Outputs)
Chapter 4 for details. u@ﬁwlif AO_DATA INV143_UNI AOT

Use the 1/0 check at the keypad to
monitor the analog output.

If “15555” (type: INT) is displayed when
an AO_DATA variable is monitored as
shown in the figure on the right, the
actual output is

9.49V (10V_x 15555/16384) when the
gain is “1” and the bias is “0.”

/O Group setting X/

~lwerter 1 Qutput word

=

jsz_| Word Mo. | Name =]

Oo00O00ROO00000

Data of function code 2 of INWT

Address of function code 3 of INV1

Data of function code 3 of INWT

Address of function code 4 of INVT All
Data of function code 4 of INWT

Reserve

D02 of INV1 (DIOE option10bit!

A0 of N1 A0

A0 of INVT €403

A0 of INVT 4AI0 aption, AOH)

A0 of INV1 4AID aption, AOS)

Dynamic switch 14DSW}

Dynamic switch 2{DSW2! =

Cancel

=m |Dismusss@ien|hOT el
£ {mim@ Jhol 180 WO GLHH 8] &

Fig. 3-1-25



3.1.4 Monitoring Data

UPAC can refer to the speed, torque data, and operation state (running, accelerating, etc.).
There are two sampling methods: high-speed sampling using the IQ area, and 60 ms sampling
using the M code area. The 1Q area method allows you to refer to all the data of FRENIC-VG
connected via the optical link. Using the M code area, you can refer to the data of only the
FRENIC-VG (INV1) equipped with UPAC.

3.1.4.1 Speed command monitor (high speed)

(1) 6-unit system (not applicable to broadcasting)

Table 3-1-23
Address | No Name FS/BS Type Direction Remarks
%IWE.0 1 i%";ﬁg setting 4/frequency reference 20000/Nmax | INT FR—IELTLCXC\:/ G IBefore ASR input
Speed setting 1/frequency reference FRENIC-VG [Before multi-step
0,
PIWELT 1 8 Guring Vi) 20000/Nmax | INT | " ypac ~ Jspeed setting

0: 1 to 6 (INV1 to INV6)
(2) 12-unit system (not applicable to broadcasting)

Table 3-1-24

Address | No Name FS/BS Type Direction Remarks
o . . FRENIC-VG— .
%IWO.0 1 [Speed setting 4/frequency reference monitor |20000/Nmax| INT UPAC Before ASR input

O 1 to 12 (INV1 to INV12)

The speed command monitor refers to the data of speed setting 1 (only for the 6-unit system)
before multi-step speed calculation of FRENIC-VG control, and speed setting 4 refers to the data
immediately before ASR input.

1) How to use

: uPAc sw [ ASRiinputfilter for UPAC SW
L OFF — — — s;?eed Ilmlter_ OFF — — —
:OO G_| ° | OO : funcllosrlccuil‘i::latlng ON: 0O : ASR
1=01 —+O acceleration/ —+o, |
| : ON- _T_ 4 deceleratlion = _f_ 4
Speed setting of other 1=1 1 | |
than UPAC o : :
| | | |
172 I I
| | | |
o | | |
1 =3 | | |
| 3 | | |
[ ] | |
[} | |
. | |
Speed setting 1 | |
< | |
| |
_____________________ - |
OPC-VG1-UPAC |
OPC-VG1-SIU | Speed setting 4 |
< |
|
_______________________________________ .
Fig. 3-1-26
Enable (select the check boxes for)
Speed setting 4/frequency reference zn

monitor, Speed setting 1/frequency

~Inverter 1 Jnput word

reference (V/f) in the 1/0 Group setting o T -
screen of input definition at e e, e
System_Definition - /O group setting of O e G
D300win. Next, download the system O ¢ Maenetiofha reference Ginab ]
definition, and reset. O §  Corbwimamsonnien
The speed setting data is converted into 3 Sreettios /hamanss refersostd
the scale where “20000” indicates the = Rt R
maximum speed. B T e detection & e o000
[Data x maximum speed/20000 B W oo oo e &
(Example) If “3000” is obtained when data
is referred in a system where the _oncel |
maximum speed is set at 1500 r/min.
3000 x 1500 / 20000 = 225 r/min Fig. 3-1-27
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3.1 Memory Interface

3.1.4.2 Speed monitor (high speed)

(1) 6-unit system (not applicable to broadcasting)

Table 3-1-25
Address | No Name FS/BS Type Direction Remarks
FRENIC-VG
o )
%IWO.4 5 Real speed 20000/Nmax INT L UPAC Before filter
[1: 1 to 6 (INV1 to INVG)
(2) 12-unit system (not applicable to broadcasting)
Table 3-1-26
Address ';l Name FS/BS Type Direction Remarks
FRENIC-VG )
0,
%IWO.2 5 Real speed 20000/Nmax INT L UPAC Before filter

0: 1 to 12 (INV1 to INV12)

In speed monitoring, the speed data (real speed) detected by the encoder, before filtering, is
referred to. The value functions as an estimated speed for operation without sensors.

(o ETJ 1M FRENIC-VG Interface

1) How to use

Motor PG - -
15V, 12V complementary Vector control of induction
output motor equipped with PG
Standard built-in
Motor PG = _1_ Speed detection
5V line driver output 2 Speed =0 T (estimation)
2 detection and . >
©. el
I
[
Vector control of induction Spegd ﬁstipation =115l |
motor without sensors and calculation : : :
Vector control of synchronous | : : :
motor with PG 1|
Speed =31 1 |
@ detection and O |
calculation B
Il :
S = | UPAC(SW) : : |
imulation mode - OFF 1y
Torque reference —{ Machine —_——— -
model —Lo/ol——z:o' !
Load inertia M1 | H51 calculation :O | | : |
on=]A- it bk
L)
Simulation speed |
OPCVGI-UPAC [——=———=—=—=———=——————————— -
OPC-VG1-SIU | Speed detection (estimation)
Fig. 3-1-28
Enable (select the check box for) the
real speed (detected speed value) in the
I/O  Group setting screen of input a
definition at System_Definition - /O wertert mwo
group setting of D300win. Next, Use ] Wierd Ho, | Hame _ B
o O 1 Speed setting 4/trequency reference monitor
download the system definition and = 2 Temersewcs2
reset, a 4 Ma:net\c—flux reference {final) All
. . . 5 Feal speedidetected speed vakie)
The speed setting data is converted into O 5 o sl DDA
the scale where “20000” indicates the O S oton /om0
: ine spesd inpu
maximum Speed_ O 10 pulse frain position reference PGIPRR
[m} n Position detectian tuild-in or PG(PDY e
|Data x max. speed/20000| E 12 Position detection (2 phase input) (PG(PDY
12 Position reference
(Example) If 15300055 |S Obtalned In a g 14 DI of INW1 {DIDE option;16bit) ;I
system where the maximum speed -
setting is 1500 r/min
3000 x 1500 / 20000 = 225 r/min Fig. 3-1-29
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3.1.4.3 Torque monitor (high speed)

(1) 6-unit system (not applicable to broadcasting)

Table 3-1-27
Address | No Name FS/BS Type Direction Remarks
FRENIC-VG
0, 0, 1 H
%IWO.1 2 | Torque reference 2 10000/100% INT L UPAC After torque limit
FRENIC-VG
0, 0,
%IWO.2 3 | Torque current reference 10000/100% INT L UPAC
[1: 1 to 6 (INV1 to INVG)
(2) 12-unit system (not applicable to broadcasting)
Table 3-1-28
Address | No Name FS/BS Type Direction Remarks
FRENIC-VG .
0, 0,
%IW.1 2 | Torque reference 2 10000/100% INT L UPAC After torque limit

0: 1 to 12 (INV1 to INV12)

There are two methods for torque monitoring: torque reference 2 after torque limit, and torque
current reference (only for 6-unit system) where torque reference 2 is divided by the
magnetic-flux reference.

1) How to use

Torque
reference Torque
reference

ASR I_ selection

Observer calculation | | Torque limit command |—>

Torque
current UPAC sW
OFF

OFF_UEA_CISW reference —_—

Torque | : 1
limit 1 ] selection | ()/O—)I
I | 10, |
ONl_ _f_ 4 ON - _f_ 4

Magnetic-flux
reference

OPC-VG1-UPAC

|
|
!
|
|
|
|
!
OPC-VG1-SIU |

_______________________________________________ -
Fig. 3-1-30
Enable (select the check box for) either
torque reference 2 or torque current
reference or both of them in the 1/O x
Group setting screen of input definition w1 putver
_ ; o= | Word o, | Name =

at System_Definition - I/O group setting | 2= Teirin
of D300win. Next, download the system I 01157 o M

.. 3 Torgque current reference (finall
definition and reset. [m} 4 Maenetic=fhux reference final! Al

] 5 Real speedidetectsd speed value)

The torque reference 2 data and torque = E sttt
current reference data are converted B0 Deene ! remeney eleemetif)
into a value where “10000” indicates the |8 [z et B
100% torque (with the rated torque B [ @t muGaco)
being 100%) O 14 Dl of INY1 (DIOB option bit) =l
IData/10000 = Torque %]
(Example) If “6000” is read, “60%” is

judged. Fig. 3-1-31
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3.1 Memory Interface

3.1.4.4 Status monitor (high speed)

(1) 6-unit system (not applicable to broadcasting)

Table 3-1-29
Address | No Name FS/BS Type Direction Remarks
wiwas | 6 | Control data (CW) Type: 32 WORD | FRENIC-VG—UPAC

(standard + DIOA, 16-bit)
%IWO.6 7 | Operation status (SW) Type: 21 WORD | FRENIC-VG—UPAC

0: 1 to 6 (INV1 to INV6)
(2) 12-unit system (not applicable to broadcasting)

Table 3-1-30
Address | No Name FS/BS Type Direction Remarks
wiwm3 | e | Control data (CW) Type: 32 WORD | FRENIC-VG—UPAC

(standard + DIOA, 16-bit)
%IWO.4 7 | Operation status (SW) Type: 21 WORD | FRENIC-VG—»UPAC
[0: 1 to 12 (INV1 to INV12)

The high-speed status monitor consists of control data ([FWD], [REV], [X1] to [X9], and [X11] to
[X14]) and operation status.

(o ETJ 1M FRENIC-VG Interface

1) How to use

To refer to the data, enable (use) Control x
data (CW) and Operation status (SW) in e el
the 1/0 Group setting screen of input T TOoe o f : =
definition at System_Definition - 1/O = TaspEEeD
group setting of D300win, download the o al
. el al speed{detected speed value)

system definition and reset. 5 Conlrol datsOWatsmammd DTGB

7 Operation status(Si)

a g Speed setting 1/frequency reference(V/f)

] a Line speed input

] 10 pulse train position reference(PGIPRY

a 11 Position detection build-in or PGIPDN b

a 12 Position detection Z phase input)(PGIPDN

a 13 Position reference

g 14 DI of INV1 (DIOB option;16bit) ;I

Gancel
Fig. 3-1-32

The control input and operation status data are referred to in word information. The data format is
as shown below.
Control data (CW), operation status

15 8 7 0
I I |

Control data (CW), type [32]. Operation status (SW), type [21]
................................ FWD (fOrWard operation)

................................ REV (reverse Operation)
................................... EXT (DC braking! pre_exciting)
- INT (inverter shutoff)
................................... BRK (braklng)
----------------------------------- NUV (DC link circuit voltage establishment)

................................... TL (torque ||m|t|ng)

................................... VL (V0|tage |imiting)

................................... |L (Current ||m|t|ng)

................................... ACC (accelerating)
................................. DEC (decelerating)
................................ ALM (alarm)
............................... 0: remateflocal, 1: COM
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3.1.4.5 Status monitor (60 ms sampling)

The M area of the function code can

. (D300win) - SPEED_GONTROL - [LADDERLADDER®] S-S
be monitored at a refresh rate of 60 o Lo o G i i - ; ~iai
CEEEFCED B isRcsaEza@ion hOR j@|/vE
ms. oo [lmimg §hoti 0 b g1 HH | 8 o
|
The figure on the right shows a
. m10_f——MOTOR_OUTPUT
program referring to the motor output i B
and cumulative operation hours in
m20_f ACCUMULATED_OPERRAT I ON_TIME
the M code area.
The M code can be selected from
i i iy T — o
the. functlc.m. list of the gIo_baI Sl A | e
variables similarly to other function fas s e Tl
codes. B )
. = 52105 G >208
For details of the data, refer to the ]
. . Fig. 3-1-33
function code list.
Table 3-1-31 Monitor code list
(Refer to the function code list for details.)
60 ms updating/referencing data |High-spee .
- . Written by
Fcode |Variable| Type Address |d updating Name Data range Type
UPAC
name address
MO1 | mO1_f | INT %MW11.611 |Impossible i‘:)if)d setting 4 (ASR | 54000 to 24000 31 | Impossible
MO02 | m02_f | UINT %MW11.612 (Impossible| Torque reference 0.01%/1d 7 Impossible
MO3 | m03 f|UINT | %MW11.613 |Impossible| 17aue current 0.01%/1d 7 | Impossible
reference
MO4 | mo4 f|UINT | %MW11.614 |Impossible| M3Inetic flux 0.01%/1d 7 | Impossible
reference
MO5 | m05_f|UINT | %MW11.615 |Impossible| OUiPUt frequency 0.1Hz/1d 2 | Impossible
reference
MO06 | m06_f | INT %MW11.616 |Impossible| Speed detection value | -24000 to 24000 31 Impossible
MO7 | mO7_f|UINT | %MW11.617 |Impossible S;:f:'atedmrq”e 0.01%/1d 7 | Impossible
M08 | m08_f |UINT | %MW11.618 |Impossible Sjr'r"eulfted torque 0.01%/1d 7 | Impossible
M09 | m09_f | UINT %MW11.619 |Impossible| Output frequency 0.1Hz/1d 2 Impossible
M10 | m10_f [ UINT %MW11.620 |Impossible| Motor output 0.1kW/1d 2 Impossible
M1t | m11_f|UINT | %MW11.621 [Impossible| =1 ectve output 0.1A/1d 2 | Impossible
current
to
M56 | m56_f | WORD | %MW11.666 (Impossible| Option monitor 2 0000 to FFFF 9 Impossible
M57 | m57_f | UINT %MW11.667 |Impossible| Option monitor 3 0 to 65535 0 Impossible
M58 | m58_f | UINT %MW11.668 |Impossible| Option monitor 4 0 to 65535 0 Impossible
M59 [ m59_f [ INT %MW11.669 |Impossible| Option monitor 5 -32768 to 32767 5 Impossible
M60 | m60_f [ INT %MW11.670 |Impossible| Option monitor 6 -32768 to 32767 5 Impossible
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3.1 Memory Interface

3.1.4.6 Displaying data at keypad

The data of UPAC can be displayed at the 7-segment LED (red 4-digit LED display) at real time
using six points (option monitor 1 to 6).

Write the UPAC data you wish to display into op1 to op6 under Function_List of global variables.

Variable Properties x|
[ »

fi/o00] - & local ) Global
Bon 1 4 Local Yaiiable Groups: Lﬁe“ [0
bon 2 g[pooey = 5 O
izgig (Global ariable Groups: = g
= o e Q
B pla_f c
Bp03_f i —
e , o
Comment: >I
)
pd
[V Shag all variables of worksheets %
) T

Fig. 3-1-34

(3]
@
As shown in the figure on the right, connect s
the speed data (user variable) with option - s
m Bis2asag@en|hEd (@[ $E (&]

£ flmimig |l 1000 0 g G HH 88 8

monitor 5 on the worksheet to display the

data. Select one of the option monitors 1 to 6 E
according tO the data type (*Speed data is displayed on option moniter5>|<)J
For example, to display a signed decimal Speed_data op_5
(DEC) for the speed data, select option =+
monitor 5 or 6.
To display the status using bits, select option P =
monitor 1 or 2 for a hexadecimal (HEX). §J k o ‘
JM\& v e |1 —
Fig. 3-1-35
ACAUTION

UPAC data cannot be displayed on option monitors 1 to 4 and 6 depending on the function setting of the
main body. Refer to the following table for details.

Table 3-1-32 Displaying data type of monitor

Usage constraints (when the function below is enabled, UPAC

Monitor Display | Data range data cannot be displayed)

Option monitor 1 HEX 0000 to FEFF Whgn the synchromzeQ opgratlon command (with [SYC]
assigned to the X terminal) is enabled

Option monitor 2 HEX 0000 to FEFE Wh_en the synchronlzeq opgratlon command (with [SYC]
assigned to the X terminal) is enabled

. . * Controlling a synchronous motor

Option monitor 3 DEC 01065535 * When the fixed S-curve pattern setting L04 is 1 or 2

Option monitor 4 DEC 0 to 65535 When the fixed S-curve pattern setting L04 is 1 or 2

Option monitor 5 DEC -32768 to 32767 No constraints

Option monitor 6 DEC -32768 to 32767 When the load adaptive control function is enabled (H60 is set

between 1 and 3)
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3.1.5 Using Pulse Data

Table 3-1-33
Address | No Name FS/BS Type Direction Remarks
-32768 to 32767 FRENIC-VG
o . -
%IW.9 10 | Pulse train position reference (PG (PR)) A pulse INT L UPAC
. . . -32768 to 32767 FRENIC-VG
0, -
%IW.10 11 | Position detection (built-in or PG (PD)) /1 pulse INT L UPAC
- . . -32768 to 32767 FRENIC-VG
0, -
%IWO.11 12 | Position detection (Z-phase input) (PG (PD)) /1 pulse INT S UPAC
%IW.12 13 | SO5: Position reference -32768 to 32767 INT FRENIC-VG
/1 pulse —UPAC
[1: 1 to 6 (INV1 to INV6)
3.1.5.1 Acquiring pulses
Command pulse selection
012
, L
! — B R E L UPAC, SIU
Synchronized (pulse Internal Speed_> Osqllat_lng =1 o) | : Re‘?elvfng »  (position
train) reference command oreutt Vo oireut reference)
OPC-VGI1-PG(FR) - i 013
| Feedback pulse Pulse tralin ipput
Priority when selection type selection
Position (pulse train) "PO1=3" 005
detection SP(?T>PG(SD)
OPC-VG1-PG(PD) ! —oT
|
[PA] .- Standard I ! — UPAC, SIU
built-in Sroi oo =0 (’)\lo > Recelving | (position detection,
{[PB i} : i ;o : circuit detection of Z-phase)
|___r__,' ]
,—)| OPC-VG1-PG(SD) O : PMPG |
] ] | priority !
17-bit serial PG—)I OPC—VG1—SPGT o | (P01=3) :
) SPGT !
| priority :
an g shsi 2ol
T o
17-bit serial PG» OPC-VG1-SPGT 6 |
i
Fig. 3-1-36

Enable (use) pulse train position reference

(PG (PR)) in the I/O Group setting screen of
input definition at System_Definition - 1/O
group setting of D300win, download the
system definition and reset.

Tnverter 1 Tput ward

140 Group setting

Use | Word No. | Name

0000RO00000000

1 Speed settin 4/frequency reference monitor

2 Torgue reference 2

3 Torque current reference {inal)

4 Maenetic—flux reference {final)

5 Feal speedideterted speed value)

6 Gontrol data{CWhistandard+DIOA16bi0

7 Operation status(Si)

8 Speed setting T/frequency reference (/7
ed i

12 Position detection (Z phase inputMPGIPDN
12 Pogition reference
14 DIof INVT {DIOB option16hit!
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3.1 Memory Interface

3.1.5.2 Data acquisition method

1) For forward rotation of PG encoder
The PG pulse data increases during B-phase rotation (forward rotation). The difference
between the sampling data of the previous and current cycles sampled at a t (ms) interval is
added at every t (ms) time to obtain the pulse count.

Because the pulse count is obtained from four times the encoder input value, 4 multiplied by
the number of encoder pulses divided by 1 revolution is the pulse count per encoder

revolution.
(L[ [T ras
i t: Period (ms)
32767
0
-32768
v
v -25536 =--ezsrezsnes
-30536 -z ﬁ---+5000('25536'('30536» When the signs are inverted, data in INT
\ 4
30000 =---esrese ﬁ_,‘f?_?_o(-30536-30000) :> type are calculated as follows:
y ﬁ +5000(30000-25000) (32768-30000)+(-30536+32768)~5000
¥ 25000 el b

Fig. 3-1-38

Example of program for acquiring cumulative PG pulse count (PG_CNT) in IL language
+++++++++H

LD INIT_FLAG
JMPC PULSE_GET
LD INV110_POSDET (*Store the data built in the PG immediately after power is turned on.*)
ST PG_DATA
LD BOOL#1
ST INIT_FLAG
JMP MAIN_END
(**This routine is repeated in the second and the following cycles after
PULSE_GET: the power is turned on.)
LD INV110_POSDET (*Store the current value of data built-in the PG.*)
(*Store the difference between the previous and current values of the
SuUB PG_DATA data built in the PG.*)
INT_TO_DI
NT (*Extend to 32 bits.*)
ADD PG_CNT (*Add the difference data.*)
ST PG_CNT (32-bit pulse count value)
LD INV110_POSDET (*Store the previous value of the data built in the PG.*)
ST PG_DATA
MAIN_END:

T S T T S T O T T o T o T I S T
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[Concrete example with values]

Suppose that the motor equipped with a 1024 P/R encoder rotates once at 60 r/min. Then, each
piece of memory data is counted as follows.

PG_CNT=00000000—00004096(32bit)

PG_DATA = 0004 or 0005 (during rotation), or 0000 when stopped

[Speed calculation example]

When the difference data (PG_DATA) sampled at 100 ms intervals is +5000 pulses, the speed of
the rotor (motor, mechanical shaft, or line) to which the PG (1024 P/R) is connected, is calculated
to be 732 r/min in the following equation.

(1 p)x 1000(ms/ s)
4x1024 100(ms)
=732.4(r / min)

Speed of rotor (r/min) = +5000( p) x (1/5)x60(s / min)

[Example of calculation of winding diameter]

Suppose to acquire data from the PG installed to the winding shaft. When the line speed is 100
m/min and the difference data (PG_DATA) sampled at 100 ms intervals is +5000 pulses, the
winding diameter of the winding shaft to which the PG (1024 P/R) is connected, is calculated to
be 21.7 mm in the following equation.
. . . 1 .
Winding diameter (m) = 100(m / min) x T304 (min)
=0.0217(m)

2) For reverse rotation of PG encoder

The PG pulse data decreases during A-phase rotation (reverse rotation). The difference
between the sampling data of the previous and current cycles sampled at a t (ms) interval is
added at every t (ms) time to obtain the pulse count. Because the pulse count is obtained
from four times the encoder value, 4 multiplied by the number of encoder pulses divided by 1
revolution is the pulse count per encoder revolution.

[ [T [T [T [T res
i t: Period (ms)
32767
0
-32768
v
v 25536 i
ﬁ -5000(25536-30536) _ _ _
v 30536 ----=srec- When the signs are inverted, data in INT
30000 ----ssrece- ___:?9_90(30536*'30000) :> type are calculated as follows:
v ﬁ -5000(-30000+25000) {-32768-(-30000)}+(30536-32768)—-5000
¥ 25000l b

Fig. 3-1-39

3-26



3.1 Memory Interface

3.1.5.3 Z-phase detection method

ACAUTION

* To detect the Z-phase for the first time after the power is turned on, the encoder shaft speed equipped
with the Z-phase must be 60 r/min or faster. The later sequence is processed with software and
therefore there is no problem if the speed is smaller than 60 r/min. Program a special sequence for
Z-phase detection to be called only immediately after the power is turned on.

6-unit system (not applicable to broadcasting)
Table 3-1-34
Address | No Name FS/BS Type Direction Remarks

%IWO.10 | 11 | Position detection (built-in or PG (PD)) '327,618;&33767 INT | FRENIC-VG—>UPAC

Position detection (Z-phase input) (PG | -32768 to 32767
(PD)) /1 pulse

%IWO.11 12 INT | FRENIC-VG—UPAC

Detection of the Z-phase reference position is effective for models equipped with the
OPC-VG1-PG (PD) option.

For details of the PG option, refer to the description of operation in the FRENIC-VG User's
Manual.

Recognition of Z-phase by software because of
difference between PG_CNT and PG_CNT_Z

The PG pulse acquisition method is similar to Task
that described in section 3.1.5.2 “PG pulse & | X || |
acquisition method.” When the results of  Period (ms)

differentiation of the above two memories in
the task are PG_CNT and PG_CNT_Z, the e [POONTZ-ORTOATA | or pupp —
PG CNT_Z data is reset to zero upon 0 , 40000 0 OFFFT coies
detection of hardware Z-phase as shown in a in reference to the Z-phase
the figure on the right. Thus, Z-phase Zinaseofencoder
detection is judged when PG_CNT and —
PG_CNT_Z disagree each other.

PG_CNT Z-phase detection is judged
upon difference between

— )@ PGCNT_Z |pG_CNTandPG_CNT 2.

Fig. 3-1-40
Example of Z-phase detection program in IL language
++++++++++H

LD INV110_POSDET  (*No. 11 position detection data*)
SuB POS_DATA
ST PG_CNT (*Acquisition of count at execution task period through differentiation*)
LD INV111_POS_Z (*Position detection data with No. 12 Z-phase detection function*)
SuB POS_ZDATA
ST PG_CNT_Z (*Acquisition of count at execution task period through differentiation*)
ADD ORT_DATA (*Absolute reference position data in 0000 to OFFF range*)
INT_TO_WORD
(*With 1024 P/R encoder, multiplication by four, that is, 4096 (OFFF)
AND WORD#16#0FFF counts®)
WORD_TO_INT (*AND OFFF for automatic Z-phase detection in software*)
ST ORT_DATA (*Absolute reference position data in 0000 to OFFF range*)
LD INV110_POSDET  (*Store the previous value.*)
ST PG_CNT
LD INV111_POS_Z (*Store the previous value.*)
ST PG_CNT_Z
LD PG_CNT
EQ PG_CNT_Z (*Judge Z-phase detection.*)
(*Z-phase detection is judged because PG_CNT is not equal to
JMPC NOT_ZPHASE PG_CNT_Z.*)
LD PG_CNT_Z
ST ORT_DATA
LD BOOL#1
ST ZPHASE_DETECT (*’1” upon detection of Z-phase. Remains “1” until the power is turned off.*)

NOT_ZPHASE:

L et I T I LT T I I i S e
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3.1.6 Dynamic Control Switching

ACAUTION

* The dynamic switch must be set for dynamic control switching. Dynamic control switching is effective
when the corresponding bit of the dynamic switch is “0” (OFF), while dynamic control switching is
ineffective when the bit is “1” (ON).

(1) 6-unit system (broadcasting)

Table 3-1-35
Address | No Name FS/BS Type | Direction Remarks
%QD0.48 | 31 | Dynamic switch (DSW1) Refer to the data format. | DWO | FRENIC-V | Dynamic switching
32 | Dynamic switch (DSW2) RD | G>UPAC

O: 1 to 6 (INV1 to INV6)

(2) 12-unit system (broadcasting)

Table 3-1-36
Address | No Name FS/BS Type | Direction Remarks
%QD[1.20 | 31 | Dynamic switch (DSW1) Refer to the data format. | DWO | FRENIC-V | Dynamic switching
32 | Dynamic switch (DSW2) RD | G»UPAC

O: 1to 12 (INV1 to INV12)

3.1.6.1 Definition

Use the dynamic switch to change the setting of control variables (UPAC — FRENIC-VG) during
inverter operation after UPAC has started.

The function can be set individually for the control variables of each of the broadcasting, 6-unit
and 12-unit systems.

As shown in the table below, the system definition is downloaded after both UPAC and
FRENIC-VG are stopped.

On the other hand, dynamic switching changes data when UPAC is in operation.

Table 3-1-37
UPAC FRENIC-VG System definition downloading Dynamic switching
st d (dat Output shutdown Possible
g)?c?r?ani;ea) a (stopped) Impossible
Output (running)
Starti dat Output shutdown Impossible
arting (data (stopped) Possible
exchange) -
Output (running)
Enable (use) the dynamic switches (both _
. ) Y
DSW1 and DSW2; 32bits in total) in the I/O v 1 Dot merd
Group setting screen of output definition at e . P =]
ata of function code 2 of
System_Definition - 1/O group setting of O @ Adtessof woton code 3 of IV
.— L [m} 21 Data of function code 3 of INVT
D300win, download the system definition B 2 ettt e &
and reset. B % S cosermime
[m} 26 A af INV1 (AOT)
[m} 27 AQ of INVT {(A02)
[m} 28 AD of INVT {A03)
[m} 29 AQ of INVT (A0 option, AO4)
m] a0 i i
31
=

Fig. 3-1-41
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3.1.6.2 Program example

An example of speed control and torque control switching is explained.

The upper half of the figure below shows a block diagram of speed-controlled operation where
the speed command data calculated by UPAC is written in “speed setting 1" of the
UPAC-to-FRENIC-VG interface memory to turn off the torque command UPAC SW.

The lower half of the figure below shows a block diagram of torque-controlled operation where
the torque command data calculated by UPAC is written in “torque reference 17 of the
UPAC-to-FRENIC-VG interface memory to turn on the torque command UPAC SW.

UPAC SW | ASR input filter for UPAC SW
Soeed setl " speed limiter OFF
peed setting o function calculating _:_ _: Torque
other than UPAC S-curve —> ASR | I limit >
acceleration/ 10 |
1 | —
| deceleration ON |
| |
|
Speed setting 1 : |
| |
‘ I |
OPC-VG1-UPAC [—————— :
OPC-VG1-SIU Torque reference 1 |
____________________________ -
Dynamic switching
UPAC SW | ASR input filter for UPAC SW
Speed setti ; OFF speed limiter OFF
peed setting o —.— =1 | function calculating _:_ = Torque
other than UPAC I | S-curve ASR I ] limit
| acceleration/ 10, |
ON—A— deceleration oN"h— 4
|
| |
|
Speed setting 1 : |
| |
| |
OPC-VG1-UPAC [—————— :
OPC-VG1-SIU Torque reference 1 |
____________________________ -
Fig. 3-1-42

An example of speed setting 1 and torque reference 1 switching program of the above control in

the IL language is shown below.
++++++++++HH
(*Dynamic switching process*)

LD SPEED_SW (*Control flag: 0: torque reference, 1: speed setting*)
JMPC SPEED_CONT
LD DWORD#16#00000000 (*No. 02: torque reference 1 is made valid.*)
ST INV148_DSW
LD TORQUE_DATA (*Memory of torque reference data*)
ST INV119_TRQREF1 (*Torque reference 1 - FRENIC-VG*)
JMP DYNAMIC_END
SPEED_CONT:
LD DWORD#16#00000002 (*No. 2: torque reference 1 is canceled.)
ST INV148_DSW
LD SPEED_DATA (*Memory of speed setting data*)
ST INV118_SPDREF1 (*Speed setting 1 - FRENIC-VG*)
DYNAMIC_END:

L et I T I LT T I I i S e

Note: In this example, output data of the acceleration/deceleration calculator may remain when the torque
command is switched to speed control. The HLR zero clear function is recommended to reset the
output data of the acceleration/deceleration calculator to zero.
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3.1.6.3 Data format

When the corresponding bit of the data in the following data format is “0,” the function is valid and,
when the bit is “1,” the function is invalid.

Note that the definition of data format differs from that of dynamic switching by a SX bus interface
card (OPC-VG1-SX) in the UPAC compatible format.

(1) Lower 16 bits of 32 bits (DSW1)

15 8 7 0
6-unit system 12-unit system
0) No. 1 Speed setting 1/frequency  No. 1 Speed setting
reference 1/frequency reference
1) No. 2 Torque reference 1 No. 2 Torque reference 1

2)  No. 3 Torque current reference -

3) No. 4 Magnetic-flux reference -

4)  No. 5 Control data No. 5 Control data

5)  No. 6 Universal DO1 No. 6 Universal DO1

6) No. 7 Acceleration time No. 7 Acceleration time

7) No. 8 Deceleration time No. 8 Deceleration time

8) No. 9 Torque limiter level 1 No. 9 Torque limiter level 1

9) No. 10 Torque limiter level 2 No. 10 Torque limiter level 2

10) No. 11 Speed setting 4/ No. 11 Speed setting 4/
frequency reference frequency reference

11) No. 12 Torque reference 2 -
12) No. 13 Torque bias -
13) No. 14 Auxiliary speed setting -

14) No. 15 Actual speed (simulation) -
15) No. 16 Address function code 1 of-

INV1
(2) Upper 16 bits of 32 bits (DSW2)
I|31 24| 23 1?
L 6-unit system 12-unit system
0) No. 17 Data of function code 1 of INV1 -
1) No. 18 Address of function code 2 of INV1 -
2)  No. 19 Data of function code 2 of INV1 -
3) No. 20 Address of function code 3 of INV1 -
4)  No. 21 Data of function code 3 of INV1 -
5) No. 22 Address of function code 4 of INV1 -
6) No. 23 Data of function code 4 of INV1 -
7) No.24- -
8) No.25DO02 of INVO -
9) No. 26 AO of INV1 (AO1) No. 26 AO of INV1 (AO1)
10) No. 27 AO of INV1 (AO2) No. 27 AO of INV1 (AO2)
11) No. 28 AO of INV1 (AO3) No. 28 AO of INV1 (AO3)
12) No. 29 AO of INV1 (AO4) -
13) No. 30 AO of INV1 (AO5) -
14) No. 31 - -
15) No. 32 - -
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3.1 Memory Interface

3.1.7 Speed Simulation

—AWARNING

» Before starting simulation, disconnect secondary cables (U, V, W) between the inverter and the motor
or leave them disconnected.

Otherwise accidents may occur.

r ACAUTION

* When performing simulation, select “2: simulation” for function code P01 “M1 control method.”

(1) 6-unit system (broadcasting)

Table 3-1-38
Address | No Name FS/BS Type Direction Remarks
%QWI1.32 | 15 | Real speed (simulation speed) 20000/Nmax INT UPAC?/ERENIC'

[J: 1 to 6 (INV1 to INV6)

UPAC can be used to make speed simulation. This is useful for examination of control using the
FRENIC-VG control board and simple checkup of control functions. However, data between
FRENIC-VG and UPAC is exchanged in a tact cycle. Thus, note that simulation cannot be used
for verification of functions that require faster control than the tact cycle.

Vector control of induction

Motor PG motor equipped with PG
15V, 12V complementary output

Standard built-in

Motor PG

5V line driier output
‘ector control of induction Speed assumption =11
motor without sensors and calculation

|
|
Vector control of synchronous |
|
|

Speed detection =0 :
and calculation |
|
|

Selection

OPC-VG1-PG(SD)

motor equipped with PG
- =3

OPC-VG1-PMPG Speed detec_llon

and calculation

| | UPAC(SW)
Simulation mode Commanded - OFF
Machine
torque ——p»| _———

model | ]
Load inertia M1 | H51 calculation ) |

ON—[A-+ -
Simulation speed |I
OPCVGI-UPAC f=———————————————————— -
OPC-VG1-SIU < Speed detection
Fig. 3-1-43
1) How to use

Enable (use) Real speed (Simulation i
speed) in the I/O Group setting screen w1 oo
of output definition at System_Definition R Ta—— =
- WO group setting of D300win, RHlo 0 rwemess:
download the system definition and 7 Towerawee2 a
reset. Set PO1 at “2.” The speed setting 1 iy cpees et

5 Real mulstion spesd)

16 Address of function code 1 of TNV
17 Data of function code 1 of INV1

18 Address of function code 2 of INV1
19 Data of function code 2 of INV1

20 Address of function code & of NV

data is converted into a scale where the
maximum speed is 20000.

Data x maximum speed/20000|

00000000000

(Example) When “3000” is written at the e —— L
maximum speed setting of 1500 cencel
r/min;
3000 x 1500/20000 = 225 r/min Fig. 3-1-44
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3.1.7.1 Program example

A program example of two-inertia systems is shown.
The control block diagram including the interface with FRENIC-VG and UPAC is shown in the

figure below.
. . . External
UPAC 2-inertia system control block diagram | gumance
torque
Torque l Motor speed
command 'y - Motor inertia + - Load inertia
> > >
model » » Shaft model n » model
- Load
transmission torque
Y .
Scale Scale Speed on load side
conversion conversion
Torque Actual speed
command 1
Speed Acceleratilon/ PO1 simulation.mode Induction motor
setting deceleration + ASR i

calculation, Omitted —O§
L Pl H
speed limiter, | = :
etc.
AO PG

Speed detection (simulation speed)

FRENIC-VG UPAC SW

1)

Fig. 3-1-45

Explanation
(1) On FRENIC-VG side

The FRENIC-VG inverter drives the induction motor and performs speed feedback by
means of the motor PG for vector control with PG, thereby conducting automatic PI
control. Set function code P01 “M1 control method’at “2” to disconnect the secondary
cables (U, V, W) and select the simulation mode. Next, validate the actual speed
(simulation speed) in the system definition. After these operations, the switch changes
the flow as shown in the control block diagram. Give the speed setting from the keypad
or the like and transfer torque command 1, an ASR output of FRENIC-VG, as a driving
torque of two-inertia model of UPAC.

(2) On UPAC side

* Scale conversion
The scale (10000/100%) and unit (100% — N-m unit of rated torque) of the torque
command are converted.
The scale (20000/Nmax) and unit (r/min — rad/s) of the simulation speed are
converted.

* Inertia model (motor and load)

1
a)(rad/S) = WJ‘ T(N . m)dt

@: Speed (rad/s), J: Inertia (kg'm’), t: Torque (Nm)

* Shaft model
Model including the rigidity (N-m/rad) of the shaft and backlash and other dead zone.

* External disturbance torque
An impact load, fixed load, viscosity load working as a function of the load speed, can
be given.
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3.2 Application Creation Examples

3.2 Application Creation Examples

In this section, examples of applications of pattern operation and synchronous control using
pulse train transmission and winding control using Pl dancer position control are shown. Use
these examples for reference of application creation using UPAC.

3.2.1 Pattern Operation Example
3.21.1  Specification

The specification is determined as shown in the block diagram below.

1) Description of specification

[0
®
T
[}
k=
9
* UPAC sends speed commands to S
FRENIC-VG while automatically UPAC pattern generator $veed z
switching the speed set at ™ raren | uNoot | o
function codes UN0.01 and 02. L ge”ef“"” o -
* To change the data unit set at the Speed ' Time (5) > ¢
function code to r/min, convert the command %
scale of the data on the UPAC | [iroor FRENICVG S
side. QEE uno.02 Speed limit (&)
filter
« Afixed switching interval is used. et 0T ey [ e specd command
deceleration
* Select speed setting 1 for the S
speed setting of UPAC to make Fig. 3-2-1
acceleration/deceleration
calculator of FRENIC-VG valid.
3.21.2 System definition
In the system definition, select the check box for the following data item.
Table 3-2-1
Input/output memory Data Application

Output (1W/32W) Speed setting 1/frequency reference (during V/f) | Speed command issued by UPAC

3.21.3 Task configuration and program

The task periOd is fixed at 1 ms. =T

nline Extras Window Help =]
A program example in the FBD language is  @EELE= == ol =osss@iesiosle e
Shown II'] the fIgUI’e on the r|ght 'J@‘ o@D |5 [lmimg b HEHO oG HEH ) R

Description of program (+Speed pattern generators)

PWM function block

 Setting of activation of WIDTH and OUT for 10s in 20s
interval

Selection function block

* IN1 output upon “1” input (G) and INO output upon “0” !

+
| _>l;|
" LapoeRLA |
Fig. 3-2-2
Definition of variables
Yariable | Data type | Usage |Comment | Address | Init |RETRIN|T._

Bl

INY118_SPDREF1 INT VAR _EX. .. INY1 Speed setting 1/frequency referenc...

ull _f INT YR _EX. .. Function code U U0T USER F1

ul?_f INT YR _EX. .. oz USER P2

PiR_1 &L YaR
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3.2.2 Position Control Example Using Pulse Train

An example of position control program in the IL language using a pulse train reference is
introduced.

3.2.21 Specification

The specification is determined as shown in the control block diagram below.

UPAC position control block diagram

Dynamic
switch

A

Acoumul| | APR || Limiting

+ "

,_T > prao“coenss gain il process
A 4 \ 4
Control Function Pulse Pulse Control Speed Control
input code command | | detection command | | command switch

* * ACC/DEC |
[X1] Stalr;gard zero clear

Speed | Speed limit ‘ Induction motor

A 4

) \/
setting filter N\ +
L] O—>» calculating O O ASR || omites [ I.I
0oo —» UNO.01 acceleration/ - P
ooo UPAC
ooo deceleration SW Speed
I detection Speed
oulee e detection
gonerator [ OPCVG1-PG(0) FRENIC-VG
Fig. 3-2-3

1) Description of specification

The pulse train reference issued by the pulse generator is received at the OPC-VG1-PG
(o) option and sent to UPAC as a pulse reference. (Variable: pulse train position reference
PG (PR))

The feedback data of the encoder installed to the induction motor is sent to UPAC as
detected pulses. (Variable: position detection (built-in)

The cumulative count multiplied by APR (position control) gain is handed over to
FRENIC-VG as a speed command so that the cumulative deviation between the pulse
reference and detected pulses becomes zero. (Variable: speed setting 4/frequency
reference (during V/f)

(Note: The stationary deviation does not become zero with APR gain only. It becomes zero
during stoppage.)

FRENIC-VG dynamically switches between validation and cancellation (validation of
internal speed setting) of the speed command sent from UPAC, using the [X1] input.
When the speed setting of UPAC is effective, the internal data of the internal acceleration/
deceleration calculator is reset to zero. (Variable: control data)

The APR gain is assigned to UNO0.01 so that it can be changed or referred to from the
keypad.

The definition of the APR gain for “1.0” (“10” in UNO0.01 is assumed to be “1.0”) is
assumed to be one speed unit (with “20000” speed units being the maximum speed) for a
deviation of one pulse (with a deviation of 1000 pulses, 1000 speed units). When the
maximum speed is 1500 r/min, the speed command is: 1500 x 1000/20000 = 75 r/min.

3.2.2.2 System definition

In the system definition, enable the following data items.

Table 3-2-2
Inputfoutput Data Application
memory
Control data (CW) (standard + DIOA option, 16-bit) | Monitoring of [X1] input state
Irzgv\t/MSW) Pulse train position reference (PG (PR)) Acquisition of pulse train position reference
Position detection (built-in or PG (PD)) Acquisition of pulse train position detection
Control data (CW) Issuance of ACC/DEC zero clear command
Output Speed setting 4/frequency reference (during V/f) Speed command from UPAC
(4W/32W) | Dynamic switch (DSW1) Dynamic switch between speed command from
Dynamic switch (DSW2) UPAC and internal speed command

3-34



3.2 Application Creation Examples

3.2.2.3 Task configuration and program

Select a constant-period task of about 1 ms to 4 ms, considering the position control response
and acquisition and response of the control terminal [X1]. A program example in the IL language
is shown below.

Program
(*START")
LD INV105_CW (*Control data: [X1] input state acquisition*)
SHR_WORD UINT#2 (*Move [X1] bit to the least significant position.*)
WORD_TO_BOOL
ST SYC (*Reflect [X1] input status to SYC.*)
(*Synchronous control routine*)
i) @
JMPCN  SPEED_OP (*Synchronization when [x1] is ON, clearing process when OFF*) 8
(*Store first data.*) t
LD SYC_FLG (*Store first data immediately after the power is turned on.*) o)
JMPC PULSE_START -—
LD BOOL#1 C
ST SYC_FLG -
LD INV109_PLSPOSREF (*Store previous PG_PR command data.*) (D
ST PR_DATA >
LD INV110_POSDET (*Store previous PG_ built-in data.*) 1
ST PG_DATA &)
JMP MAIN_END —
PULSE_START: =z
(*Latch position command data.*) (1]
LD INV109_PLSPOSREF (*PG_PR command data*) e
suB PR_DATA [T
INT_TO_DINT (*Extension to 32 bits*)
ADD PR_CNT
ST PR_CNT (3]
LD INV109_PLSPOSREF (*Store previous PG_PR command data.*) S
ST PR_DATA (]
(*Latch position detection data.*) "5_
LD INV110_POSDET (*PG_ built-in data*) ©
suB PG_DATA
INT_TO_DINT (*Extension to 32 bits*) <
ADD  PG_CNT (&)
ST PG_CNT
LD INV110_POSDET (*Store previous PG__ built-in data.*)
ST PG_DATA
(*Position deviation calculation*)
LD PR_CNT
SUB  PG_CNT
ST DEV_CNT  (*Position deviation = command data - detection data*)
(*APR output calculation*)
LD u01_f (*Assign position control gain to UNO.01.*)
INT_TO_REAL (*Convert to 32-bit floating point for preparation.*)
ST APR_REAL
LD DEV_CNT
DINT_TO_REAL (*Convert to 32-bit floating point for preparation.*)
MUL APR_REAL
MUL REAL#0.1 (*Multiply APR gain scale by 0.1.*)
ST APR_OUT_REAL
LD REAL#-20000.0 (*Limit to -20000 to 20000 range.*)
LIMIT_REAL APR_OUT_REAL , REAL#20000.0
REAL_TO_INT
ST APR_OUT_SPEED (*APR output®)
(*Dynamic switching*)
LD DWORD#16#00000000 (*Validate No. 11 speed setting 4.*)
ST INV148_DSW
LD WORD#16#0803 (*ACC/DEC zero clear function: [X11] = ON*)
ST INV122_CW
LD APR_OUT_SPEED
ST INV128_SPDREF4 (*Send speed data to VG7S.*)
JMP MAIN_END
SPEED_OP: (*Speed control operation routine.*)
(*Dynamic switching*)
LD DWORD#16#00000400 (*Cancel No. 11 speed setting 4.*)
ST INV148_DSW
LD WORD#16#0003 (*ACC/DEC zero clear function: [X11] = OFF*)
ST INV122_CW
(*Memory clearing process*)
LD DINT#0
ST PR_CNT (*Command data count clear*)
ST PG_CNT (*Detection data count clear*)
ST DEV_CNT
LD REAL#0.0
ST APR_OUT_REAL
LD INT#0
ST APR_OUT_SPEED
ST PR_DATA
ST PG_DATA
LD BOOL#0
ST SYC_FLG
MAIN_END:
LD UINT#15 (*Assign ACC/DEC zero clear function.*)
ST e10_f (*Assign above function to [X11].*)
Yar iable | Data tyre | Usage IComment | Address | Init |RETn|N|T..
= LADDERY
IWY105_CW [WORD WiR_EXTERNAL INYT Control data({CW)(standardtDI0A; TEDiL)
INY109_PLEPOSREF INT WiR_EXTERNAL INV1 Pul=ze train position reference(PGL...
INY110_POSDET INT WaR_EXTERNAL INYT Position detection (build-in ar FG...
IWY122 CW |WORD WaR_EXTERNAL INYT Control datafCW)
INV128_SPDREF4 INT VAR_EXTERNAL THY1 Speed =etting 4/f requency referenc...
IWY148_DEW DORD WaR_EXTERNAL TRYT Dyramic switch(DSW)
ell_f UINT VAR_EXTERNAL E10 11 function zelection
ulll_f INT YAR_EXTERNAL 0 USER P10
EYC BOOL YAR_EXTERNAL
SYC_FLG EA0C ViR_ENTERNAL
PR_CHT DINT WAR_EXTERNAL
P_CHT DINT WiR_EXTERNAL
DEY_CNT DINT WiR_EXTERNAL
PR_DATA INT WiR_EXTERNAL
PG_DATA INT WiR_EXTERNAL
#PR_REAL REAL VAR_EXTERNAL
APR_OUT_REAL REAL WiR_EXTERNAL
aFR_OUT_SPEED INT WiR_EXTERNAL
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3.2.3 Example of Dancer Control

3.2.3.1

Specification

The specification is determined as shown in the control block diagram below.

UPAC dancer control block diagram

Line speed
Sending side Winding side
= go Dancer | T Pl ] Limiting Y+
M M position ’_ % ) control |~ | process
p A . A .
Position Integration
- command item zero
T clear

- - Speed
- 4{ Control input H Function code }— command
2] —»
Dancer position detection Standard T T
UNO.01: P gain

A1) —»| 1O
UNO.02: Constant
UNO.03: Position
command
%MW11.624.3

Line speed

[
[ ]

) 4

Winding side
speed

ood

0
0
O

ood

Other speed ——p

Speed limit filter
calculating

command
—0

3.2.3.2

acceleration/

settingsa deceleration

UPAC
SwW

FRENIC-VG

Fig. 3-2-4

Description of specification

The analog line speed of the sender is input to [Ai2] of the driving FRENIC-VG of the
sender and transferred to UPAC. At this time, the function selection of Al2 is set at
universal Ai.

The analog position of the dancer is detected and input to [Ai1] of the driving FRENIC-VG
of the sender and transferred to UPAC. At this time, the function selection of Al1 is set at
universal Ai.

UPAC takes PI control based on the dancer position command (UNO.03) so that the
difference with the dancer position becomes zero, where the PI output is added to the line
speed for a speed setting output to FRENIC-VG. (Variable: speed setting 4/frequency
reference (during V/f))

The PI constant of the PI controller is assigned to function codes UNO.01 and 02 of the
keypad.

The operation state of the inverter is checked at a constant period of 60 ms, using the INT
signal (bit 3 of function code M14, inverter shutoff: %MW11.624.3), and the output of the
integration term is reset to zero during inverter shutoff (with INT signal being turned on).

System definition

A check mark is placed in the following data items of the system definition.

Table 3-2-3
Input/output memory | Data Application
Input INV1 Ai(Ai1) Analog dancer position detection
(2wraw) INV1 Ai(Ai2) Analog line speed command
Output Speed setting 4/frequency reference Speed command from UPAC
(1W/32W) (during VI/f)
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3.2 Application Creation Examples

3.2.3.3 Task configuration and program

Because high speed response is unnecessary, a 10 ms to 100 ms constant-period is enough for
the task period.

A program example in the FBD language is shown below.

titled - [LADDER:LADDER*]

Layout Online Extraz Window Help

alas DEFEVesn (B istoss/s@ion | hOT ie
0@ o |® immg w0 HOT S HEOH |t R

(xLine speed coversionx)

WRITOTH RT_TOBIH G — T
. o EM ENO o | EN EHOD = -
IHVIT15_URIALZ, —L{ NE_SP

. mmwzuauuj f—
. - piuTassa— - - -
{*Dancer positiont) . . P
T WLy LI )
EN EMOfe e EN EHO [
L —oin pos

TR UNI ALY

o MWH%:«)E«:IAF =+

Pl meezes . oo |

(o ETJ 1@l FRENIC-VG Interface

(Hperstion) (40 hold¥)

INT_DINT_2
o o TAT_BTHT
b/ R HOUT [—TERWE
oo

Rl 0

DEY OUT—] XIK EN EHO (CHain)

DINTA—] %0 it

IhTEG—]

EHO [

| HTEG

-]
DIHT#-500—] | WV 122 _SPOREF 4.

TEW—|

DIHT#S00—]

14 |

' LaoDERLA i) LADDERVAL.

Fig. 3-2-5

Description of program

Analog input scale conversion
e Analog input at +4000h/+10V
o Convert this into £20000d/+10V of the speed unit.

Integrator
* INT = OFF during operation, therefore
— “1” upon RUN input, “0” upon R1 input
« INT = ON during stoppage, therefore
— “0” upon RUN input, “1” upon R1 input, and zero output at integrator
« Pass the output of the integrator via “TEMP” to the limiter (LIMIT_DINT)
— Fixed limit at £500

Addition
o Add the line speed (LINE_SP), integrator output and P gain output (DEV_OUT) to
compose a speed command (INV128_SPDREF4) for VG7S.

Variable | Data tvpe | Usaze |Commenl Address Init IRETAIN'T...
EILADDERY
IHYD128_SPOREF4 INT YAR_EXT... [INY1 Speed settinz 4/frequency referenc... [ r
THYOTT4_UNTATI INT VAR_ERT... [INVI &i of INNI(AIT) O O
THYOTIE_UNIATZ INT YAR_ERT... [INVI &i of INVI(AIZ) O O
ulll_f INT WAR_EXT... [Function code U UDT USER PI O O
ul2_f INT WAR_EXT... [U0Z USER P? O [
ula_f INT YAR_EXT... [U0D3 USER P3 O [
LINE_SP DINT YAR_ERT... I [
DAN_POS DINT VAR _EXT ... [ [
DEV_QUT DINT WAR_EXT... r Cl
INTEG TIME VAR _EXT... r Cl
n1oo4 BOOL WAR_EXT... r -
INT_DINT_3 INT_DINT VAR r O
TEMP DINT VAR r [

3-37



3.3 FRENIC-VG Control Block Diagrams

3.31

Operation Command

*SPUBLLILLOD JAUI0 LM pagNY 2 (I uondo |S puB 9ydn @yl Wol SpuBwwoeD (¢
58-Sy pajesBal| (@)
Snq play pue 'xs 1L
‘puBWWED uonesado Ue 1o} 9OS uoIoUNy asn)
*fuoud Buimol|o) ay) aaey uonelado yul| o) pajejas SpuBLIWO) (g
1 0} pawnsse si N0, ‘[37] yu ybBnouyy vonoajas uonesado ayy ubisse Jou saop [BULLE) X UB §| (2
*do)s 0} 8)eJa|a0ap (|IM JOJOLU 8L} PUB Pa||BoUED a4 ||IM SPUBLULLOD 'A|SNOBUEYNLIS SPUBLUWIOD AT PUB QA4 J8jua nok §| (1

OV dN WOl PUBLILICD BSI8AR) UMY

NIS-19A-0d0
QvdN-LOA-OdO

Auoud paxi4 sna pietd spie0 UoRdo
S XS-LOA-0dO
I 1L-19A-0d0
(A3y) | |
m -Xa

908 | acMiew Z 8-Sy uesmmz_ﬁ_u +Xa | (yu)) WOD

pediay

PUBLILICD Y
asianal ' f _ (EEl R £ Jum__..u.._”.._mwo .
uny ! !
I I 1 I | A3 I
i | ! ! ! | cod %0840 O/l _
I poylaw uonesadg
I I “ | I _ é _
| | ! |
I I ! I | ! NIS-LOA-0dO
I | | I | v _ DY dN WoJ PUBLLLLIOD PIEMIO) UMY OVdN-LOA-0dO
sniejs Buiuuny ! I | ! ! tun suoge | |
nw “ b _ _ R | _ g
| X | fuoud pexi snq plei4 SpJed uopdo
%9810 O/l I / ! How]— ! | (ezm) |! oK, pexd XS-19A-0d0
dOLS/INNY | | puBwwod | | Asnoaug)nuus | | 32842 Q| _ R 1L-1DA-Dd0
pediay || unjeuy | uo pauny | | | (amd) '
I - | UBYM pajoauuodsIp | SMS Ovdn | 90S m H nw xa
I el ] Ble SPUBLLLLOD I | | il I - 'Z 8F-SY pajibajul T +Xa (u) WOD
| pewoon | ! ! b . |
| “ 1 pedfiay
| I | —e
| L ! (oo ]
PUELILIOD -l | .
weo ) M
Pplemo} O OO0 O [eulwIa) I
uny
I I amd
I | we off ||
1

ZeETIR 9gs Ygeg
~mO00O0ON pedfay T FH + =T
shohs 53§ 2835
o o -
B 2 [
cagzo | [HOOW g5 5

@ 0 =
8 a £
8

3-38



-VG Control Block Diagrams

3.3 FRENIC

3.3.2 Speed Command Selection Section

SRSV SCIINEISEN ¢ J01deyd

oy (D) oy

‘uonesado 27 Jo Jojuow haiiiiy Buissaid £q dn pajiea Jonuop e
"Q2N 8u) uo Jojuopy 554 Aq payoads Joyuopy é

pedfay ayj uo Jojuow go pediay ay) uo Jojuow g37

"MO|Bg UMOYS SE pauyap ale swelbelp ¥00|q ay) uo siopuop (v

“8puIsno peads,
pue | Bumes paads Aieyxny, |2oued |im Bumes paads Qvd A3 8U) J0 UoIoUN} NAMOQ/N aUL (g
§00|q |oNUoa Qld 8Y) 885 “an|e pajenaled fjewsiul s [LNOdId] Indino uonenoes gid auL (g
“lonuoo paads syj o joslans sy Ajoads YoIum 'GzD pue Lod seuoims [LN/ZN] leuluws) syl (1

Aiojoe) ajeaipul
SBUIMS [[E JO SeleIS

Au.mm oﬂu._.mv |
hm_m_m__u
PUBLILLIOY

peeds |
pecior | [voo ]
uo Joyuow g3 | Bunyjas paads

| d
| [BUET QAN uonuyap uoneinbyuos
% paads dajsninp

JNI

] &

‘Bumas m

peadg dwnp Jo)
i

UIpIaA st i ¥09
aads dwn poads
Ep r|eoo BuibBor _u:mm.__._:o._ﬂww__uwwﬂnmu (6-pd woig)
z paads dwnr | 200 i leaued gid ndine vonenaEs gid

noai
| peads dwnr | LoD LZH Lnoaidl
LT Y [ e Jo_,
joi paadg

|
NIS-19A-0d0

E G\ peeads dajsyinpy

810 | ¥1 paeds dajsninpy

E £ peads daisniny

o0

Z1 peeds dajsninpy

L1 paads dajsninyy

E 0l peads dajsniniy
E & paads dajsginy

IE g paads dejsniniy

11D | L paads deisninp

g paads dajsnnyy
G paads dajsynpy
 peads dejsninpy
¢ paads dejsniniy

Z peads dajsnny

ﬁ | peads dajsniny

| paads
BJuasajey

6¥N

(1 Bumes paads)
nIs 'ovdn

LMS OVdn
e
I

H 1
H “zo

- E T 0= ] o N T
B _ EN PUBLIWOD iy
| (6t'doL) peadg | 52 H..m_a:.,_u_o?ma 0Z0
=== _ms_@, 8ousEjal did |y puswiwon 104 paeds desmnig Jown P
I paads z T T T “pasds deysniniy
S %E%_III_I_ — —bb8b —
o - D= @ W N ™ oo
TG @ o
g8 (W) 3 828 €983 8233238
= < aZ = TZTHES mwe— o3 ¥
2 k) .m o= 3 o8 E
> o E 8 = 2
3 E o 2 &
@ 8
@

Enable

communications

avdn woy | Bupes paadg VdN-LOA-0d0O
T

Jojluop

(AOLF o1 0) E E

dajd  seig

auoz
peag

uED 13510 _

ul spieo
(qun) woo pr— : hao
Lpoadg | Awoud paxi XS-LOA-0dO
#ousnbaly : 11-19A-0dO
aouaiajEay I
L0s O.XQ

...... L Gav-Sy palelbaw]  14Xa
H 3
; _ W...wn Y lzrv] vo A1wo Sigeene 5 9z #120) Bames posds 1ndu eng D334 N 92
P wum Bunjes paads uey AJIEN 5T
ol .
P < Gla) {Teia19A0d0 ] spieo uondo
1S tvial {wia19A0do [G1onay]
ol :
o NvoaEn | e Z paads
m _ e ardn Buideai)
{ | fgpoodsdon IN-dHO 6
! _ |1 paads nmm._ﬁ L posds
m _ O s Buidaain
| I
HE deasg HO OO o O IN-dHO 8
1 OH cenjen e [ i LA
T5= | NMOO/dN [ | €0 _
i I anjea " I fjonuos NMOQIdN sapun)
H _ O] snomald | _ Buyopms paads deau) IAW
H ol aneaeny o L | - — .
P | nmodian [€F s Tmoa/an O FNIEN-dYD 9L
HE Japun paads dasuo UoImg
Vil oz & . O nmoa 81
I O :anjen e | (peads aseasnag) NMOO
. NMOoQKdn € (paads aseanu) dn n_u dn Zi
{11 [ emenweusnipy v | -
H %0840 OJ|
P! L9k 7 191
HE
HE
HE
o
I
[
HE
H

11 N2INT

Select speed

command N2/N1

pedfay g Bumpas pasdg a
S [voon |
LN puswiwo) pasdg _

3-39



imiting,
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3.3 FRENIC-VG Control Block Diagrams
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3.3 FRENIC-VG Control Block Diagrams

3.3.6 Speed Control and Torque Reference Section
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3.3 FRENIC-VG Control Block Diagrams

3.3.8 Current Control and Vector Control Section
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3.3.9 Enabling to Write/Saving Function Codes
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Chapter 4 Package Software

This chapter introduces the package software for UPAC.
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4.1 WPS-VG1-DAN

41 WPS-VG1-DAN Available soon

WPS-VG1-DAN is packaged software for controlling the dancer of the winding system.
(Windows Personal Computer Software Package-Dancer control system on FRENIC-VG)

The features of the package are:
» Speed control through detection of position of dancer roll

+ Calculation of winding diameter based on line speed command and winding (feeding) motor
speed

» Switching of dancer roll position control gain, speed control gain and | constant according to
variation of wound coil

+ Common control system for winding and feeding (compatible with reverse mill)
» Tension taper output function
» Applicable to wire drawing machine

To detect the dancer position with a synchro transmitter with the dancer control function used,
the MCA/OPC-VG1-SN option is necessary in addition to the UPAC option. For the hardware
specification, installation method and other details of the option, refer to the FRENIC-VG User's
Manual.

This packaged software is included in the CD-ROM of WPS-VG1-PCL (loader software) and
provided free of charge. You may download the software from our website. To configure a system
using this package, agreement with the following description is necessary.

[Terms of Agreement]

You are requested to agree to the following items.
If you do not agree to them, do not use WPS-VG1-DAN packaged software.
For inquiries about the agreement items, contact our sales person.

(1) When an analog interface is used to establish a dancer system, sufficient measures shall be
taken in accordance with the description of the FRENIC-VG User's Manual to suppress
noise.

(2) Function codes UNO. 01 through 63 used for dancer control are set at "0" before shipment
from our factory. The user must change the setting of necessary parameters voluntarily
according to the purpose.

(3) The battery included in the UPAC is needed to back up the data. The lifetime of the battery is
five years (at 25°C). The battery life is reduced during operation at higher temperatures.
When the battery life is reached, UPAC alarm "ErA" is displayed. If this alarm is displayed,
change the battery soon. For the battery replacement method, refer to the corresponding
part of this manual.

(4) If noise or vibration occurs due to resonance in the mechanical system or play in the gear,
the mechanical system must be examined and adjusted. If the noise is not reduced after
adjustment of the mechanical system, electrical countermeasures must be taken, so that the
standard functions of FRFENIC-VG, gain and integration time of dancer control, filter and
other parameters are used for adjustment. Please note that we will not meet requests to add
special control applications to UPAC or to the main body of FRFENIC-VG.

(5) You are not allowed by the copyright law to duplicate, rent, or resell the entire or a part of the
program.

(6) There are no limitations to voluntary addition, change, or deletion by the customer for
program development based on this dancer control program. We will provide technical
support and consultation on developing programs.

(7) We will assume no responsibility for the direct or indirect material loss or damage caused by
the WPS-VG1-DAN program itself or change, addition or deletion to the program.

| agree the terms above (Your signature here)

4-1
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41.1 System Consideration

41.1.1 Specifications

Table 4-1-1

Item Specification of dancer control

OPC-VG1-UPAC

Model of option card * To use synchro transmitter: MCA/OPC-VG1-SN

Package Software Dancer control package. Version 11000 (displayed at function code UNO. 64)

Dancer control method PID control of dancer roll position: APR (Auto Position Regulator)

Winding diameter

. : Automatic switch of P gain of APR and P/I of ASR according to winding diameter
calculation function

Tension taper output Analog output [A01]
[12]: Line speed input,-10 Vio O Vto 10 V
Input [Ai 1]: Dancer roll position input signal, -10 Vto 0 Vto 10 V
signal [Ai 2]: Selection from the following signals, -10 V to 0 V to 10 V (Analog taper gain, analog
Analog initial diameter, analog line speed gain)
[AO 1]: Taper output, -10Vto 0 Vto 10 V
:g;r::t [AO 2]: Dancer roll position detection, -10 Vto 0 Vto 10 V
[AO 3]: Winding diameter ratio, -10 Vto 0 V to 10 V
[X1]: Individual motor operation
[X2]: APR-I zero hold
Input [X3]: APR output zero hold
o signal [X4]: Winding diameter calculation hold
Digital [X5]: Initial diameter reset
[X6]: Winding/feeding switch
Output Dancer roll position detection (Select [Y1] to [Y5] and assign the [U-DO] function.)
signal Detection level defined with function code U55

The following data items can be referred to in real time at the LED monitor of the keypad.
Option monitor 3: Calculated winding diameter

Keypad monitor function Option monitor 4: Line speed input

Option monitor 5: Dancer roll position input

Option monitor 6: Offset

4-2



4.1 WPS-VG1-DAN

4.1.1.2 Using the synchro transmitter

The synchro transmitter detects the dancer position in a system using the Fuji Electric's
MCA/OPC-VG1-SN synchronous interface option. The analog output (S4, with common S2) of
the synchro transmitter is connected to the standard analog input terminal ([Ai 1], with common
[M]) of FRENIC-VG.

1) How to install the synchro transmitter

(1) Install the synchro transmitter so that the output becomes larger when the target control
position is in the speed boosting direction. When voltage output S4 is positive, the
speed increases and maximum correction is made (at +10 V).

(2) To change the polarity, exchange SY1 and SY2 terminals.

(3) During installation of the synchro transmitter to the machine, adjust the angle so that the
output from the synchro transmitter becomes 0 V at the center of the maximum movable
span of the movable shaft of the synchro transmitter.

(4) Adjust VR2 so that voltage output at S4 is 10 VDC at the maximum position in the
maximum speed boosting direction, check that the voltage output at S4 is -10 VDC
(0.5 V) in the maximum deceleration direction.

(5) The speed boosting direction varies according to the installation position of the synchro
transmitter (in reference to the main body of the inverter). Refer to the figure below. (For
forward winding control, refer to Fig. a; for reversing control, refer to Fig. b.)

Fig. a Q = Fig. b() =

(o -1 I Package Software

Direction

B\ Inverter Inverter |\ Direction &
Direction unit unit I
A Synchro Synchro Direction A
transmitter transmitter
OPC-VG1-SN OPC-VG1-SN
MCA-VG1-SN MCA-VG1-SN
Direction A indicates the speed Direction B indicates the speed
boosting position. boosting position.
Fig. 4-1-1
2) Internal block diagram of MCA/OPC-VG1-SN
Auxiliary potential input - S2
(position voltage signal input)
S1
> > 3
UH VR4 2
50/60Hz
Synchronization
and rectification 1 33
+
+90
—90 ) S4
CH3
| 5 SCH1 1
VR3 T ——P M—0S2
S2 M 1 3 G—2—N
Synchro transmitter 3

Block diagram
Fig. 4-1-2
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4.1.2 Control Block Diagrams

Ai1

Dancer roll position

input

M49 Speed setting 1_

U05,U06

Offset —

gain
calculatio

JU09 Offset

U10 Gain

AO2[DAN_AO2|
Darer ol postionvotage  Dancer oll postion - Dancer

y I

Option monitor 5
ol

[WRW]
Winding/eeding’

US5 Dancer ol position detection

_1/
*I
u28
Dead zone width

Dancer roll
position detection
[DANDCT]

See page 2 for details of P.1.D.

U46 PID selection

[APRIZH]
APR

U32 APR output imit

U30 Bias correction

output zero

Winding diameter ratio for
determination of speed

command
(See page
speed)

4

for line

U51 Speed
limit value

Speed setting 4

(Line speed from (ASR input)
input at terminal 12) . i
= U27 Filter time
(uﬁ‘?zg‘éd) constant i
H S Motor speed Us0 O dredti
[LINE_AIG] selection (seﬂmg) Pe Pmmhmc?\ dgreaﬁ;v(g%r:}urﬁ\gl:;emion)
[ITINEfAIG] R U47comection
Line speed gain selection Winding diameter ratio for determina- [M_DRV] Individual motor operation
tion of speed command H
(See page 4 for detais.) U48 Individual motor operation switch
FWD—a &
REV —&
MO1 Speed
setting 4
VG1 side €1 UPAC side UPAC side <> VG1 side
Fig. 4-1-3 Block diagram of UPAC dancer roll control software (1/4)
) See page 4 for details. .
Line_speed A . ) APR-P details
Calculaton ; £ Winding APR-Pc DS)U12
Shavarg } > dameterratio oo | . Infut 33 Ofput
MO6 Detected dameter AO3 [DIA AO3| goaed (DMU13 ~ H A
speed > Winding _ pe bL)U14 APR-P gain
diameter ratio  APR-Pad
[D_HOLD] . : Winding Accelerating (DS)u15 N £
Winding diameter [D_SET] diameter(mm) decelerating | (OM)U16 Accleratng / decelerating line
calculation hold Initial T Option moritor 3 DL)U17
diameter 1 o
U35inttial Winding diameter -
diameter —> 6 setup E:alculatgm value) Winding *
Ue2 Minimum A U02 Min. winding diameter (mm)
widng dameter £ diameter ;
Analog initial diameter — [INI_AID] Selection (DS)U20 + F61
[INI_AID] - ASR-P { (DM)U21 / ASR1-P
(DL)U22
(DS)U23 > F62
ASR1-i
ASR-I {(DM)UZA L
i (DL)U25 uz3
1 time i __Taper gain indi *
yp AO1[TP_AO1] X\i/g:'v('ljg;gr(mm) Line speed < U34 (min. ine speed level)
[TP_AIG] m 4 Taper output
Taper gain H U08 Taper *
: Winding di t
[TP_AIG] selection inding diameter (mm) U02 Min. winding diameter (DS)
U07 Taper start winding diameter U11 Middle winding diameter (DM)
U03 Max. winding diameter (DL)
APR-| details APR-D details
Integratk
Inpit —— 3| ";322;2" Output Inp! 1_>—_) Output
\ T
I 1 i
UB Ttime consiart U31 APR- 1 output limit V19D time constant
[APRZH] APR-1 zero hold
VG1 side €> UPAC side UPAC side <1> VG1 side

Fig. 4-1-3 Block diagram of UPAC dancer roll control software (2/4)



4.1 WPS-VG1-DAN

-U36 X1 function

X1 —q o—M_DRV] Individual motoroperation

x 5|5

=)

APRIZH] APR-I zero hold
.U37 X2 function

C APRZH] APR output zero hold
.U38 X3 function

X4 — 50— =1 E D_HOLD] Winding diameter calculation hold
U39 X4 function
X5 5 0— =1 m D_SET] Initial diameter setup

% 5o 5]

Ai2

VG1
side

VG1
side

-U40 X5 function

WRW] Winding/feeding
.U41 X6 function

[TP_AIG] Analog taper gain
[INI_AID] Analog initial diameter
[LINE_AIG] Analog line speed gain

<> UPAC side

4

Detected dancer roll position
[DANDCT]

U54 Dancer roll position
detection assignment

AO1 [TP_AO1] =1-;
Taper output m > AO1

U43 AO1 function
AO2 [DAN_AO2]

=1 :
Dancer roll position 9 AO2

U44 AO2 function

AO3 [DIA_AO3] =1
Winding diameter ratio H
U45 AO3 function

> AO3

UPAC side <> VG1side

Fig. 4-1-3 Block diagram of UPAC dancer roll control software (3/4)

Winding diameter calculation
[D_SE

[D_HOLD]
Winding diameter calculation hold -

Dead zone

e |
-

Motor —>|
speed s Filter

Coefficient

&
Threshold value
T ratio

_SET]
Initial diameter setup .-

Initial diameter

Max. winding
diameter ratio

Min. winding
diameter ratio

Winding diameter ratio
(Filter output)

5s Filter

o Winding diameter ratio

Winding diameter ratio calculation for determination of speed

Dancer roll posttion is
larger than set level
and moving farther
from center.

Operation
command ON

Line speed
Winding diameter calcula-
fonnothdd

Initial diameter . ) .
not set Winding diameter ratio

(Before filter input)

Winding diameter correction valid

Dancer roll
position
Set level

Min. winding
diameter ratio

Estimated winding
diameter ratio calculation
upon startup valid

Estimated winding diameter
ratio at startup

» UPAC side

1s Filter

Winding diameter ratio for
determination of speed command

" (Before filter input)

VG1

UPAC side <1 .ije

Fig. 4-1-3 Block diagram of UPAC dancer roll control software (4/4)
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4.1.3 Function Code

4.1.31
Table 4-1-2

User function list

Func| . . Change
g tion Name Iz‘?aD ;jr';pslg Effective setting range (Note 1) Unit m}" Initial value during Remarks §
S [code P operation
U01| Max. line speed USER P1 110 1000 | 1-1000(m/min m/min 1 150/150(m/min o Specify without fail. 4-9
Yy
. . . Specify the winding diameter that X
U02| Min. winding diameter ~ (DS) USER P2 0t0 2000 | 0to2000(mm) (mm) 1 90/90(mm) o causes the maximum motor speed. 4-9
U03| Max. winding diameter  (DL) USERP3 | 0102000 | 0to2000(mm) (mm) 1 [1270/1270(mm) o 4-9
. Specify without fail for estimation of the
U04| Material length (Note 2) USER P4 0to 1000 | 0to 1000(mm) (mm) 1 400/400(mm) o winding diameter. 4-9
g Dancer roll position voltage 10000 10000 Specify the voltage across Al1 and M at
3 |U05| winding: loose limit/Feeding: USER P5 Note 3 mV, 1 0/0(mV, o the loose (winding) and tight (feeding 4-9
to 10000 to 10000(mV)
E tight limit limits of the dancer roll position in mV.
8 Dancer roll position voltage 10000 10000 Specify the voltage across Al1 and M at
<2 |U06| winding: tight limit/Feeding: USER P6 to 10000 to 10000(mV) (Note 3)[ (mV) 1 0/0(mV) o the tight (winding) and loose (feeding) 4-9
2 loose limit limits of the dancer roll position in mV.
§- UOQ7 [ Taper start winding diameter USER P7 0t0 2000 | 0 to 2000(mm) (mm) 1 700/700(mm) o Specify "1" for U43 and "30" for E69 4-9
Q . when taper output is used, and assign
U08| Taper variable USERP8 | 010100 | 0to100(%) %) | 1 30/30(%) o | taper ou’:put AT 9 4-9
uo9 'g'f?:efpeed USER P9 1000 to 1000| -1000 to 1000 mv) | 1 0/0(mV) o 4-10
Specify to obtain 0-to-+10 V line speed
U10| Line speed gain USER P10 | 0to 10000 | 0.000 to 10.000 (times) | 1 [1000/1 -0)00“"“95 o | voltage across 12 and 11 ifitis not 0 to | 4-10
+10 V.
Ut mfgﬁe":'”d'”g (DM) USERP11 | 0102000 | 0 to2000(mm) mm) | 1 | esorsgomm) | o 410
g . . . Gain at minimum winding diameter ~
U12| APR-Pc (DS) USER P12 | 0to 10000 | 0.000/10.000(times) (times) 1 |100/0.100(times)| o (DS) and constant line speed 4-10
Apply the same value as APR-Pc (DS)
U13| APR-Pc (DM) USER P13 | 0to 10000 | 0.000/10.000(times) (times) 1 0/0.000(times) o at gain setting "0" with a middle winding | 4-10
diameter (DM) and constant line speed.
Apply the same value as APR-Pc (DS)
g . . " at gain setting "0" with a maximum _
U14| APR-Pc (bL) USER P14 | 0to 10000 | 0.000/10.000(times) (times) 1 0/0.000(times) o winding diameter (DL) and constant line 4-10
speed.
. . " Gain at minimum winding diameter
U15| APR-Pad (DS) USER P15 | 0to 10000 | 0.000/10.000(times) (times) | 1 |200/0.200(times)| o (DS) and accelerating line speed 4-10
> Apply the same value as APR-Pad (DS)
& |U16| APR-Pad (DM) USER P16 | 0to 10000 | 0.000/10.000(times) (times) | 1 0/0.000(times) o at gain setting "0" with a middle winding | 4-10
@ diameter (DM) and constant line speed.
g Apply the same value as APR-Pad (DS)
El . . . at gain setting "0" with a maximum
by U17| APR-Pad (DL) USER P17 | 0to 10000 | 0.000/10.000(times) (times) 1 0/0.000(times) o winding diameter (DL) and constant line 4-10
e speed.
3
@ |U18] APR-I USER P18 [ 0to 10000 | 0.00 to 100.00(s) (s) 1 1000/10.00(s) o Integration with setting "0" invalid 4-11
~U19]| APR-D USERP19 | 0to 1000 | 0.00 to 10.00(s) (s) 1 0/0.00(s) o Derivation with setting "0" invalid 4-1
ASR-P with minimum winding diameter
U20| ASR-P (DS) USER P20 | 1t02000 | 0.1to200.0 - 1 | 200/20.0(times) o (DS) during stall operation in individual | 4-12
motor operation mode
U21| ASR-P (DM) USERP21 | 1102000 | 0.1t0200.0 - 1 | 30030.0(times)| o f‘DSS)‘ P at middle winding diameter 412
U22| ASR-P (oL) USERP21 | 1102000 | 0.1t0200.0 - 1 | 50050.0(times) | o f‘DSS‘P at maximum winding diameter | 4 4,
ASR-P with minimum winding diameter
U23| ASR -l (DS) USER P23 | 10to 1000 | 0.010 to 1.000(s) (s) 1 40/0.040(s) o | (DS) during stall operation in individual | 4-12
motor operation mode
U24| ASR - (DM) USER P24 | 10 o 1000 | 0.010 to 1.000(s) (s) 1 80/0.080(s) > | ASR-I at middle winding diameter (DM) | 4-12
U25| ASRA (oL) USER P25 | 10t0 1000 | 0.010 to 1.000(s) ) | 1 | s0r0.080(s) o f‘DSS" at maximum winding diameter | 4 4,
uzs| pine speed USERP26 | 0t05000 | 0.000 to 5.000(s) ) | 1 | 400.040() o 413
- |u27 mt"e""' speed command USERP27 | 0105000 | 0.000 to 5.000(s) s | 1 5/0.005(s) o 413
5
o Dead zone for dancer roll
% u28 position input USER P28 | 0to 1000 | 0.0 to 100.0(%) (%) 1 0/0.0(%) o 4-13
28 APR invalidation dancer When | dancer roll | < U29 and line
5 Y% rol level USERP29| 0t50 | 0t050(%) G | 1 515%) © | speed <U34, APR is held at zero. 44
2 [U30] Bias correction USER P30 | 0to 1000 [ 0.0to 100.0(%) (%) 1 200/20.0(%) o 4-14
@ [U31] APR-I output limit USERP31 | 0t0200 [ 0to200(%) (%) 1 100/100(%) o 4-11
3 [U32] APR output limit USERP32 | 010200 [ 0to200(%) (%) 1 100/100(%) o 4-11
e - When | dancer roll position | = U33, U22
3 )
= |uaa| Dancer rol 2%",_‘*)' for application USERP33 | 10t0100 | 10to 100(%) ) | 1 50/50 o | is applied to ASR-P and U25 is applied | 4-12
’ to ASR-I.
U34]| Lowest line speed [IKZ} USER P34 | 110100 | 1- 100(m/min) (m/min)|_1 5/5(m/min) B 212
Note 1: Though the setting range of U01 through A C

U64 is from -32768 to 32767, enter the
settings in the above effective setting

ranges.

Note 2: Concerning U04 Material length

Note 3: Concerning U05 and U06 Dancer Roll

position voltage

Specify the following distance to U04.
(Distance from A to B2 to C) - (distance from
AtoB1toC)

B1: Position of dancer roll at tight limit
B2: Position of dancer roll at loose limit

Fig. 4-1-4

The UO5 and U06 settings vary according to application to feeding and winding cases.

Feeding

Set the position
__voltage at the tight
limit to U05.

Set the position

voltage at the
loose limit to U06.
Fig. 4

Set the position
voltage at the tigh
limit to U0G6.

Set the position
voltage at
loose limit to U05.

-1-5

4-6

Winding




4.1 WPS-VG1-DAN

Table 4-1-3
& [Functi " 7 Change
§ on Name IE‘?;:I;?SI:;’ Effective setting range (Note 1) Unit ’\u/l:\?t Initial value during Remarks g
code operation
Initial diameter (DINI) (1) If U35 is not zero, this setting
becomes the winding diameter at
uss startup. If U35 is zero, the above
change in the winding diameter is
USER P35 0 to 2000 0t02000(mm)  |(mm)| 1 700/700(mm) o |canceled. 4-15
(2) If U40 is "1" and [D-SET] is
assigned to X5, the setting is written
to the calculated winding diameter
when X5 [D-SET] is turned on.
U36 | X1 function selection 0:No assignment [X1-NOP]
USER P3;i - 1 0 (Note 2) 4-16
1:Individual motor operation [M_DRV] Specify "25" [U-DI] at E01.
U37 | X2 function selection 0:No assignment [X2-NOP]
USER P37 -1 0 (Note 2) - 4-17
1:APR-I zero hold [APRIZH] Specify "25" [U-DI] at E02.
U38 [ X3 function selection 0:No assignment [X3-NOP]
USER P3 - 0 (Note 2) - 4-17
1:APR output zero hold [APRZH] Specify "25" [U-DI] at E03.
= | U39 [X4 function selection 0:No assignment [X4-NOP]
e} USER P3 ——=— - - 0 (Note 2) - 4-17
o 1:Winding diameter calculation hold [D_HOLD] Specify "25" [U-DI] at E04.
5 U40 | X5 function selection 0:No assignment [X5-NOP]
o USER P4 - 1 0 (Note 2) 4-15
;—f 1:Set the initial diameter. [D_SET] Specify "25" [U-DI] at E05.
2 U41 | X6 function selection 0:No assignment [X6-NOP]
3 USER P41 — - - - 0 (Note 2) - 4-17
g 1:Winding/feeding switching [WRW] Specify "25" [U-DI] at E06.
U42 | Ai2 function selection 0:No assignment [AI2-NOP]
1:Taper variable gain: 10 VDC/100% [TP_AIG]
- - y 1 y
Initial diameter ratio: 10 o : Specify "14" [U-Al] at E50 when ¥
USER P42l ».\DC/winding  diameter  ratio  20(INI_AID] 1| (Taper variable |(Note 2)| (i uqw o vav ot U42. 49
times gain)
3:Line speed gain: 10 VDC/4 folds [LINE_AIG]
U43 | AO1 function selection ———] 0:No assignment [AO1-NOP] 1
[(PEYUSER P4 - (Note 2) - 49
1:Taper output: 100%/10 VDC [TP_AO1] (Taper output) Specify "30" [U-AO] at E69.
U44 | AO2 function selection 0:No assignment [AO2-NOP]
[IZERUSER P44 ition: 9 - 1 0 Note 2 14-18]
1:g:{:ncer roll position: +100%/+10 V[DAN_AOZ] ( ) Specify "30" [U-AO] at E0.
U45 | AO3 function selection 0:No assignment [AO3-NOP]
[WPERUSER p4s| Winding  diameter ratio  output: ~ 1 0 (Note 2) 4-18]
1:Winding diameter ratio 20 times/10[DIA_AQ3] Specify "30" [U-AQ] at E71.
VDC
U46 | Correction method (PID) vss T 0:P+I+D 1 1 411
“l1:p+P - 1+P - D (P+P+|+P+D) - B
U47 | Correction method (offset) 0:Offset for motor speed command 1
[\ZYRUSER P47 - - 1 . o 4-14]
1:Offset for line speed (Line speed)
U48 | Individual motor operation 0:Dancer roll control ?&Iectifgf;;"dat ,U48’d",0" ?‘ FO: : fa&d
IR USER P48 -1 0 ° a uring adustment otthe 1 16
1:Individual mot ti maximum speed of the winding
5 :Individual motor operation motor.
3 " " —
Z | a9 |Reverse rotation prevention o.Reverse rotation concerning the direction of thel
= line is made effective.
3 USER P4 - - — -1 0 o 4-19
= .Reverse rotation concerning the direction of the|
= Fagey e
g line is prohibited.
(ng US0 | Operation direction switch :Forward motor ro?atlon upon FWD command,
; reverse motor rotation upon REV command
USER P5 - — |1 0 (Note 2) 4-19
.Reverse motor rotation upon FWD command,|
“forward motor rotation upon REV command
U51 |Speed limit USER P51|0 to 110{ 0 to 110(%) (%) | 1 100/100(%) o 14-19]
— - " oy " %\ indi
Us2 Mujlmum winding  diameter| USER P52 10 to 19 tq 100( %): "100 (%)" indicates the exact )| 1 100/100(%) 5 419
ratio 100 [winding diameter.
U53 |Initial value write judgment USER P53| 0,100: VL?L?e upon completion of writing of initial 1 - Do not change. .
U54 | Dancer roll 0:Do not assign [DANDCT] to Y1 through Y5.
9 position _detection |,,\\ ey 1:Assign [DANDCT] to Y1. Specify "25" [U-DO] at E15
2 signal assignment
g USER P54| 2:Assign [DANDCT] to Y2. - 1 0 (Note 2)| Specify "25" [U-DO] at E16 14-20
o
2 3:Assign [DANDCT] to Y3. Specify "25" [U-DO] at E17.
§' 4:Assign [DANDCT] to Y4. Specify "25" [U-DO] at E18.
o 5:Assign [DANDCT] to Y5. Specify "25" [U-DO] at E19.
o
g Dancer roll position detection| When the dancer roll position is
uss | o P USER P55/0 to 1000 to 100(%) (%) | 1 100/100(%) o |within this setting, [DANDCT] turns ~ [4-20
on.
Us6 USER P56 -
us7 USER P57 -
u58 USER P58 -
uUs9 USER P59 -
Ue0 USER P60 -
ue1 USER P61 -
u62 USER P62 -
U63 USER P63 -
U64 | Version information USER P64| 1 1 11000 -

Note 1: Though the setting range of U01 through U63 is from -32768 to 32767, enter the settings in the
above effective setting ranges.

Note 2: Change the setting during stoppage.
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4,

1.3.2

Other function codes

Table 4-1-4
Change]
e on Name PoACLEEY Effective setting range Unid sl Kinitialy [duning Remarks @
code (Japanese) unit | value |op @
n
FO1 [Speed setting N1 S;Hipeed setting entered at the keypad is|
Speed setting N1 | 0to 7 L . P 1 0 X -
2: Setting input at terminal 12 [0 to +10 V] is| During regular operation:
valid. During maximum speed of winding motor:
o y 0: Operation command entered at the| Specify "1" at U48, "0" at FO1, and "0" at F0O2.
F02 | Operation method _ Keypad is effective, Specify "0" at U48, "2 at FO1, and *1" at FO2.
Operation Oto1 ) - 1 0 X -
1: Operation command entered from the
FWD or REV terminal is effective.
M1 maximum Specify the motor speed that can achieve the
FO03 M1 max. speed 50 to 24000 r/m 1 1500 X "maximum line speed" (U01) with the -
speed Wi iodi i "
'minimum winding diameter" (U02).
F61 |ASR1-P (gain) USER P6 0.110200.0 UPAC overwrites data. (“S")‘e 01 | 100 | O
ASR 11 Write a value suitable for the winding
. diameter from UPAC. B
F62 |(integration ASR1-I 0.010t0 1.000 UPAC overwrites data. (s) | 0.001 | 0.200 O '
constant)
go1 | X1 function X1 function 0to63 - 0 X |When U36 is "1," specify "25" [U-DI]. 4-16
selection
Eop |X2function X2 function 01063 - 1 X |When U37 is "1," specify "25" [U-DI. 4-17
selection
E03 X3 fun_cuon X3 function 0to 63 - 1 2 X |When U38 is "1," specify "25" [U-DI]. 14-17
selection
Eo4 | X function X4 function 0to63 - 3 X |When U39 is "1," specify "25" [U-DI]. 4-17
selection
gos | X5 function X5 function 0to63 - 4 X |When U40 is "1," specify "25" [U-DI]. 4-15
selection
Eop |X6 function X6 function 01063 - 5 X |When U41is "1," specify "25" [U-DI. 4-17
selection
X9 function " e mom . .
E09 selection X9 function 0to 63 Specify "9" [THR] (external alarm). - 1 9 X |Assign to the external alarm input. -
X terminal function .
E14 |normally X normal setting | 99%C ' specify the part of 9 (X9) on CL side. | 1 |oooo | x [TheX9(extemalalarm) terminal becomesa |
01FF normally closed terminal.
open/closed
g1s | Y1 function Y1 function 0to47 - 1 X |When US4 is "1," specify "25" [U-DO]. 4-20
selection
E1e Y2 function Y2 function 0t047 - 2 X |When US4 is "2," specify "25" [U-DOJ. 4-20
selection
g1y | Y8 function Y3 function 01047 - 3 X |When Usa is "3," specify "25" [U-DO]. 420
selection
g1g |4 function Y4 function 0to 47 - 1 4 X |When U54 is "4, specify "25" [U-DO]. 4-20
selection
E1g | Y8 function Y5 function 0to47 - 14 | X |WhenUs4is "5 specify "25" [U-DO]. 4-20
selection
Eag [A11 function AV 1 function 01018 Specify "14" [U-AI]. - 0 | X |Assign for dancer roll position input. -
E50 Ai2 function Ai 2 function 0to 18 - 1 0 X |When U42 s not "0," specify "14" [U-Al]. 4-9
selection
geg |AO1 function AO1 function 0to 31 - 1 1 O [When U43 is "1," specify "30" [U-AO]. 49
selection
gro |AO2 function AO2 function 0to 31 - 1 6 O |When U44 is "1," specify "30" [U-AO]. 4-18
selection
g1 |ACS function AO3 function 01031 - 3 O |When U45 is "." specify "30" [U-AO]. 4-18
selection
Download the UPAC software, i g
HO02 |All save function All save 0,1 specify "1" at 038, and save the initial] - 1 0 X Aﬁer‘fsp"e;:"lfy\ng 1 alt P?&"STOZ*'gtO -
e specify "1" to save all initial U code data.
038 |UPAC start/stop UPAC operation | 0to2 Specify "1" at 038. - 1 0 X Specify "1" at 038. -
Specify the same "communication setting:
040 |UPAC Address UPAC address 100 to 255 - 1 100 X |RS485 station number" in the UPAC system | -

definition as 040.




4.1 WPS-VG1-DAN

4.1.3.3 Description of each function code

(o1 ][ Max.line speed Setting: 0 to 1,000/0 to 1,000(m/min) )

@ Used for indication of the [line speed] in option monitor 4 and for calculation of estimated
winding diameter ratio at startup.

[ uo2 ] [ Min. winding diameter (DS) Setting: 0 to 2,000/0 to 2,000(mm) )

@ Used for calculation of the [calculated winding diameter] in option monitor 3. Specify the
minimum winding diameter that can be installed to the winding shaft.

@ The relationship among [M1 max. speed] (FO3), [max. line speed] (UO1), and [min. winding
diameter] (U02) is as shown below.

FO3 [M1. max. speed] = U01 [max. line speed]/rr/speed reduction ratio (< 1)/U02 [min. winding
diameter]

[ V03 ] [ Max. winding diameter (DL) Setting: 0 to 1,000/0 to 1,000(mm) |

@ Setting point for the upper limit of the calculated winding diameter and the taper variable of
taper output.

[ U4 | [ Material length Setting: 0 to 1,000/0 to 1,000(mm) )

@ Used for calculation of the estimated winding ratio at startup.
The winding diameter ratio is estimated from this setting, variation in the dancer roll position
input to the Ai1 terminal, and the number of pulses of the motor PG.

@ If this setting is "0," calculation of the estimated winding diameter ratio during startup is not
made.

Uo5 Dancer roll position voltage Setting: -10,000 to 10,000/
Winding: loose limit/feeding: tight limit -10,000 to 10,000(mV)

U06 Dancer roll position voltage Setting: -10,000 to 10,000/
Winding: tight limit/feeding: loose limit -10,000 to 10,000(mV)

@ Specify the input voltage at Ai1 when the dancer roll is at the loose or tight limit.
When the input voltage at Ai1 is at this setting, the dancer roll position is supposed to be the
1+100% position.

4 When the middle voltage between the loose and tight limits is input, the center position of the
dancer roll is supposed.

@ The setting parameter varies according to the attaching position of the dancer roll between the
winding machine and feeding machine.

Machine Voltage at loose limit Voltage at tight limit

Winding machine uos uoe

Feeding machine uoe uos
[ uo7 ] [ Taper start winding diameter Setting: 0 to 2,000/0 to 2,000(mm) ]
(o8 | [ Taper variable Setting: 0 to 100/0 to 100 (%) )
[ U42 ] [ A2 function selection Setting: 0 to 3 |
[ U43 ] [ AO1 function selection Setting: 0 and 1 ]
[ E50 ] [ Ai2 function selection Setting: 0 to 18 ]
[ E69 ] [ AO1 function selection Setting: 0 to 31 ]

With this function, a taper characteristic voltage suitable for the winding diameter is output.

@ To use this function, U43 must be "1" and E69 must be "30," and taper output [TP_AO1] must
be assigned to AO1.

4-9
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AO1 output
10V

U

e e == =

Winding diameter

uo2 uo7 uo3
Min. winding Taper start Max. winding
diameter winding diameter diameter
Fig. 4-1-6

(1) When U43 is "1" and E50 is "14," the input at Ai2 becomes the gain concerning the [taper
variable] (U08).
Taper variable = U08 [taper variable] x input at Ai1 (V)/10 (V)

(2) Other than above (1)
Taper variable = U08 [taper variable]

* The output voltage at AO1 is smaller as the taper variable is larger.

[ V09 ] [ Line speed offset Setting: -1,000 to 1,000/-1,000 to 1,000 )

[ U10 ] [ Line speed gain Setting: 0 to 10,000/0 to 10.000 (Multiplication) |

@ Use this function to correct the line speed (input across 12 and 11) to the 10 (V) line speed
specification.
Example: When 0.5 (V) is obtained at the "0" line speed and 7.5 (V) is obtained at the
maximum line speed
U09 [line speed offset] = -500: Correction of 0.5 (V)
U10 [line speed gain] = 10/(7.5 - 0.5) x 1,000 = 1,429 (1,429 times)

[ u11 ] [ Middle winding diameter (DM) Setting: 0 to 2,000/0 to 2,000(m/min) |
[ u12 ][ APR-Pc(DS) Setting: 0 to 10,000/0.000 to 10.000 (Multiplication) |
[ u13 ] [ APR-Pc(DM) Setting: 0 to 10,000/0.000 to 10.000 (Multiplication)]
[ U14 | [ APR-Pc(DL) Setting: 0 to 10,000/0.000 to 10.000 (Multiplication) |
(U5 | [ APR-Pad(DS) Setting: 0 to 10,000/0.000 to 10.000 (Multiplication) |
([ U16 | [ APR-Pad (DM) Setting: 0 to 10,000/0.000 to 10.000 (Multiplication) |
[ u17 ] [ APR- Pad (DL) Setting: 0 to 10,000/0.000 to 10.000 (MuItipIication)]

4 Concerning APR-P
With the APR (Auto Position Regulator)-P term, the deviation of the dancer roll position input
multiplied by the setting is output.

@ The gain (Pc) at the constant line speed and the gain (Pad) during acceleration and
deceleration can be individually specified.

@ Values at the three points (minimum winding diameter (DS), middle winding diameter (DM),
and maximum winding diameter (DL) can be specified.
When the settings (U13, U14, U16 and U17) at the middle winding diameter (DM) and the
maximum winding diameter (DL) are specified at "0," the settings (U12 and U15) for the
minimum winding diameter (DS) is applied to the maximum winding diameter. (Flat
characteristic)

4-10



4.1 WPS-VG1-DAN

P gain U15
setting APR-Pad(DS) | Line speed acceleration / |J16
deceleration in progress |APR-Pad(DM)

u17

Constant line speed APR-Pad(DL)

U12 i
u13 | v U114
APR-Pe(DS) APR-PC(DM) ! » |APR-Pc(DL)
: : ' Winding diameter
02 011 003 nding d
Min. winding Middle | Max. winding
diameter c\ll;g;?elzrt]gr diameter
Fig. 4-1-7 g
ig. 4-1- ®
| .
P gain u15 ]
settin Li d leration / g
9 APR-Pad(DS) dg}:eﬁepr:(taionaicncpe)rir;rleosr; The figure on the left indicates g
® . . the P gain setting with zero O
| ' i settings 8
! . ' 1 (U13, U14, U16 and U17) of <
i Constant line speed ' the middle winding diameter N
@ , ' (DM) and maximum winding 2
U12 : ' diameter (DL). E—
APR-Pc(DS) ; ; )
; ; ' Winding diameter
U1 uo3
Mmoo Middle Max.
n. winding winding winding
diameter diameter diameter
Fig. 4-1-8
[ u1s | [ APR-| Setting: 0 to 1,000/0.00 to 10.00(s) ]
(u19 | [ APRD Setting: 0 to 1,000/0.00 to 10.00(s) )
(U3t ] [ APR-l output limit Setting: 0 to 200/0 to 200(%) |
(U2 ][ APR output limit Setting: 0 to 200/0 to 200(%) )
[ u46 ] [ Correction method (PID) Setting: 0 and 1 ]

@ Integration (APR-I) or differentiation (APR-D) is made for the deviation in the input of the
dancer roll position.
The functions of U18 and U19 are canceled if the setting is zero.

@ Use the U46 setting to change the integration and differentiation inputs.

4-11



U46 = 0: Suppose that the APR-I and APR-D inputs are dancer roll input positions.

Dancer roll =n R . APR outout
position input g i > outpu

U46 = 1: Suppose APR-I and APR-D inputs are APR-P outputs.

Dancer roll TP — R
position input T T > APR output

B R

Fig. 4-1-9

@ Limitation in ASR output
U31 sets a limit in the APR-I output, and U32 sets a limit in the APR output (with additional P, I,
D value).
The percent value of the limit indicates the level of the dancer roll position input.
If U32 (APR output limit) < U31 (APR-I output limit), the APR-I output is limited to the U32
(APR output limit) value.

(When U46 is zero)

Limit
Dancer roll X

position input ——E o + gnplj)?s);:d - APR output

Limit ]

_,III_,imposed / !

by U31 !

o i

(When U46 is “17) Tttt

Dancer roll Limit
position input —’IE » o+ imposed L APR output

Limit /' by U32

R ___,jimposed :

by U31 |

N 1

i =

Fig.4-1-16 ___________________
[ U20 | [ ASR-P(DS) Setting: 1 to 2,000/0.1 to 200.0 (Multiplication) |
[ u21 ][ AsR-P(DM) Setting: 1 to 2,000/0.1 to 200.0 (Multiplication) |
(u22 ][ ASR-P(DL) Setting: 1 to 2,000/0.1 to 200.0 (Multiplication) |
[ U23 | [ ASR-I(DS) Setting: 10 to 1,000/0.010 to 1.000(s) |
(24 ][ ASR-I(DM) Setting: 10 to 1,000/0.010 to 1.000(s) )
[ u2s ][ AsRr-I(DL) Setting: 10 to 1,000/0.010 to 1.000(s) |
[ U33 ] [ Dancer roll level for application of APR-P, I (DL)  Setting: 10 to 100/10 to 100(%))
[ U34 ] [ Lowestline speed Setting: 1 to 100/1 to 100(m/min) |

Concerning ASR-P and -

@ As the winding diameter increases, the inertia (machine constant) of the machine becomes
larger. Therefore ASR-P and -I must be set at ones suitable for the winding diameter.

@ ASR-P and -I are prepared for each of the minimum winding diameter (DS), middle winding
diameter (DM) and maximum winding diameter (DL).
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APR-P u22

U221 IASR-P(DL)
U20 ASR-P(DM)
IASR-P(DS)

! Winding diameter
uo2 u11 uo3
Min. winding Middle winding [|Max. winding
diameter diameter diameter
Fig. 4-1-11
APR-I U25
U24 IASR-P(DL)
U23 ASR-P(DM) 1
IASR-P(DS) !
! : 5 Winding diameter
uo2 U11 uo3
Min. winding Middle winding ||[Max. winding
diameter diameter diameter
Fig. 4-1-12

@ Concerning ASR-P and -l during line stoppage
ASR-P and -l at a line speed smaller than the [lowest line speed] (U34) are adjusted to U20
(ASR-P) and U23 (ASR-I) equivalent to the minimum winding diameter (DS) without relations
to the current winding diameter. (This is to prevent the winding shaft from moving slightly
during stoppage of the line.)

@ Adjustment of ASR-P and -l according to position of dancer roll [Application when the current
winding diameter = middle winding diameter (DM)]
The dancer roll must be returned to the center quickly if it is far from the center. If the winding
diameter is large, the mechanical inertia is large, too, so that ASR-P must be increased.

If the current winding diameter is equal to or larger than the middle winding diameter (DM) and
the danger roll position is equal to or larger than U33 [dancer roll level for application of ASR-P
and -| (DL)], ASR-P and -l are made U22 (ASR-P) and U25 (ASR-I) for the maximum winding
diameter (DL).

If the above-mentioned "line stoppage" and "danger roll position" conditions overlap (for
example, if the dancer roll position is larger than U33 after controlled stop at a large winding
diameter), the "dancer roll" condition is given priority and ASR-P and -I for the maximum
winding diameter (DL) are applied.

[ U26 | [ Line speed filter Setting: 0 to 5,000/0.000 to 5.000(s) )

[ u27 ] [ Motor speed command filter Setting: 0 to 5,000/0.000 to 5.000(s) ]

@ The [line speed filter] (U26) is a filter applied to the line speed that is input across 12 and 11.
Use this filter if there is fluctuation in the line speed signal issued by the sender.

@ The [motor speed command filter] (U27) is a filter applied to the motor speed command
calculated with UPAC.

Use it when hunting is observed in the motor.

[ uz28 ] [ Dead zone for dancer roll position input Setting: 0 to 1,000/0.0 to 100.0(%) ]

@ Use the setting if there is variation in the dancer roll position input (across Ai1 and M) around
the center to prevent the dancer roll from becoming stable.

4-13
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Dead zone output (APR input)

| 0 Dancer roll
R E] position input
u28
Dead zone
N2
Fig. 4-1-13

([ U20 ] [ APRinvalidation dancer roll level  Setting: 0 to 50/0 to 50(%) )
[ U34 ][ Lowest line speed Setting: 1 to 100/1 to 100(m/min) |

# If there is slight fluctuation in the dancer roll position during stoppage of the line, integration or
other correction measures may function, causing slight motion of the motor.
To avoid such phenomenon, the APR output is held at zero if the dancer roll position is smaller
than [APR invalidation dancer roll level] (U29) to prevent the motor from slight motions.

@ The line stoppage judgment is made in comparison between the line speed input (across 12
and 11) and [lowest line speed] (U34). Line stoppage is judged if the line speed is smaller than
U34.

[ U30 ] [ Bias correction Setting: 0 to 1,000/0.0 to 100.0(%) )

[ u47 ] [ Correction method (offset selection) Setting: 0 and 1 ]

The APR output is multiplied by the line speed to produce the offset. A sufficient offset cannot be
obtained if the line speed is zero (line stoppage) or it is low. Therefore a "high selector" (priority is
given on the higher one) setting is prepared for the line speed multiplied by the APR, so that a
sufficient offset can be obtained even if the line speed is low.

@ Concerning correction method

Selection between the offset (4V*) as to the line speed and motor speed command (4N*) can
be made for the offset of the dancer roll. The "offset" displayed at [option monitor 6] changes
between the line speed and motor speed according to the setting at the [correction method
(offset selection)] (U47).

If U47 = 0 (correction concerning motor speed command)
AN*
APR output > x Offset concerning motor speed
command
Displayed at option monitor 6

Line speed —

u30
Bias correction

Winding diameter ratio

Fig. 4-1-14
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If U47 = 0 (correction concerning motor speed
AN*

APR output > X Correction value for line speed
Displayed on option monitor 6

Line speed ——»

u30
Bias correction
Fig. 4-1-15
(U35 | [ Initial diameter Setting: 0 to 2,000/0 to 2,000(mm) |
[ u40 ] [ X5 function selection Setting: 0 and 1 ]
[ EO05 ] [ X5 function selection Setting: 0 to 63 ]

@ Calculated winding diameter at startup based on initial diameter
If [initial diameter] (U35) is not zero
When an operation command (FWD, REV) is issued, the calculated winding diameter
immediately becomes the winding diameter specified at U35.
When the operation command is stopped, a new winding diameter is judged and operation
starts at the initial diameter.
The winding diameter at startup can be adjusted to a middle diameter with these settings for
stable motor speed command at startup. (If the previous winding diameter is almost the
minimum winding diameter and the actual winding diameter is around the maximum winding
diameter, the motor speed command increases substantially, causing large shock.)

(o -1 I Package Software

Operation
command | on | off | on |
U35
Initial
Calculate ——— : diameter
d winding | Winding diameter calculation stop
diameter

Fig. 4-1-16

If U35 [initial diameter] setting = 0
If the[initial diameter] (U35) setting is zero, the calculated winding diameter remains the
previous value and operation starts even when the operation command (FWD, REV) is issued.

Operation
command | on off on
Calculated
winding | Winding diameter calculation stop
diameter

Fig. 4-1-17
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@ Initial value setting through contact input
When the new winding diameter is already known, assign [initial diameter set] to contact input
X5 to set the winding diameter (initial diameter: U35) to the calculated winding diameter while
this signal is issued.

Setting for assigning initial diameter set [D_SET] to X5
U40=1
E05=25[U-DI]

Note: Use a temporary command for the X5 signal assigned to the initial diameter setting. If
the signal remains turned on, the calculated winding diameter is fixed at the [initial diameter]
(U35).

Operation
command on off | on

Initial diameter on

setting i I

Calculated — - -

winding Winding diameter calculation stop |

diameter

Fig. 4-1-18

[ u36 ] [ X1 function selection Setting: 0 and 1 ]
[ u48 ] [ Individual motor operation switching Setting: 0 and 1 ]
[ EO01 ] [ X1 function selection Setting: 0 to 63 ]

@ Dancer roll control and individual motor operation switching

Individual motor operation indicates an operation method without dancer roll control or winding
diameter calculation, where only speed commands are given.

The switching method between dancer roll control operation and individual motor operation
includes two variations: contact input X1 and parameter.

@ Contact input switching
Assign the individual motor operation [M_DRV] to X1 in the following setting.

After assignment, the individual motor operation mode continues while X1 [M_DRV] remains
turned on.

U36=1
E01=25[U-DI]

€ Parameter switching

Specify "1" at [individual motor operation switch] (U48) to start the individual motor operation
mode.

(Specify "0" at [individual motor operation switch] (U48) to start the dancer roll control
operation mode.)

* The individual motor operation mode starts when X1 [M_DRV] is turned on or U48 is "1."
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[ u37 ] [ X2 function selection Setting: 0 and 1 ]

[ E02 ] [ X2 function selection Setting: 0 to 63 ]

& APR-| output zero hold
Assign APR-I zero hold [APRIZH] to X2 in the following settings.
After assignment, the APR-I output is held at zero while X2 [APRIZH] is turned on.

u37=1

E02=25[U-DI]
[ u38 ] [ X3 function selection Setting: 0 and 1 ]
[ EO03 ] [ X3 function selection Setting: 0 to 63 ]

¢ APR output zero hold
Assign APR zero hold [APRIZH] to X3 in the following settings.
After assignment is made, the APR-I output is held at zero while X3 [APRZH] is turned on.

U38=1
E03=25[U-DI]
The APR-I integration value, too, is held at zero when X3 [APRZH] is turned on.
[ U39 ] [ X4 function selection Setting: 0 and 1 ]
[ EO04 ] [ X4 function selection Setting: 0 to 63 ]

4 Winding diameter calculation hold
Assign winding diameter calculation hold [D_HOLD] to X4 in the following settings.

After assignment, the previous value of the calculated winding diameter is held while X4
[D_HOLD] is turned on.

U39=1

E04=25[U-DI]
[ u41 ] [ X6 function selection Setting: 0 and 1 ]
[ E06 ] [ X6 function selection Setting: 0 to 63 )

4 Winding/feeding switching
Use the setting in a system where a feeding roll, idler, and winding roll are included and there

are two line directions, to SWItC e direction. Lo
\ * Winding dancer roll

Speed increase upon
sag

Feeding Idler Winding
— *~_ Winding dancer roll
Speed decrease upon
sag
Winding Idler Feeding
Fig. 4-1-19

As described at the * mark, after the line direction changes and the winding roll and the feeding
roll are exchanged in role, the correction polarity of the dancer roll becomes reverse, therefore
X6 [WRW] must be used to switch the polarity of the dancer roll position input. Specify both
rolls (winding and feeding rolls on the left and right of the above figure) as a winding roll when
specifying the dancer roll position input at U05 and U06.

U41=1
E06=25[U-DI]

4-17
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[ u42 ] [ Ai2 function selection Setting: 0 to 3 ]

[ E50 ] [ Ai2 function selection Setting: 0 to 18 ]

@ Select assignment of Ai2.
To specify 1 to 3 at U42 to assign Ai2 for dancer roll control, E50 [Ai2 terminal function] must
be specified at "14" [U-AI].
U42 = 0: No assignment
U42 = 1: Taper variable gain [TP_AIG]
U42 = 2: Initial diameter ratio [INI_AID]
When the above settings are given, an input at Ai2 determines the initial diameter instead of
the initial diameter specified at U35.
Effective when X5 [D_SET] is turned on, 20 times winding diameter ratio upon +10 VDC input.
U42 = 3: Line speed gain [LINE_AIG]
Specify the gain for the line speed input across 12 and 11, using the input at Ai2. The setting is
multiplied by four upon +10 VDC.

u44 ] [ AO2 function selection Setting: 0 and 1 ]

E70 ] [ AO2 function selection Setting: 0 to 31 ]

4 Dancer roll position output
The current dancer roll position is output at AO2. These settings are used for indication of the
dancer roll position at an instrument.
The output is +10 VDC for dancer a roll position of 100%.
Assign the dancer roll position [DAN_AOZ2] to AO2 in the following settings.
U44=1
E70=30[U-AO]

u45 ] [ AO3 function selection Setting: 0 and 1 ]

E71 ] [ AQO3 function selection Setting: 0 to 31 ]

# Winding diameter ratio output
The calculated current winding diameter ratio is output at AO3. The output is +10 VDC when
the winding diameter ratio is 20 times.
Assign the winding diameter ratio output [DIA_AO3] to AO3 in the following settings.
U45=1
E71=30[U-AQ]
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[ u49 ] [ Reverse rotation prevention function Setting: 0 and 1 ]

@ Select the correction method for a tight dancer roll during stoppage of the line.
U49 = 0: Reverse rotation in the line direction is valid

When the dancer roll is at position A in a tight state as shown in the figure below, the winding
motor is reversed in the line direction to return the dancer roll to the center.

Line direction

R
\ Rotates.

A

B

Fig. 4-1-20

U49 = 1: Prohibit reverse rotation in line direction.
If the dancer roll is at position A in a tight state as shown in the figure below, rotation of the
winding motor is limited. Use this function to limit the rotation in the loosening direction, such
as for metallic materials.

Line direction

_—
( )\ Failure to rotate
AQ
B)
Fig. 4-1-21
[ us0 ] [ Operation direction switching Setting: 0 and 1 ]

@ Use the setting to reverse the motor with an FWD command.
U50 = 0: FWD command for forward motor rotation, REV command for reverse motor
rotation
U50 = 1: FWD command for reverse motor rotation, REV command for forward motor
rotation

* Change the parameter during stoppage.

[U51 [ Speed limit Setting: 0 to 110/0 to 110(%) )

—

[ us2 ] [ Minimum winding diameter ratio  Setting: 10 to 100/10 to 100(%)

@ Speed limit
The limit applies to the motor speed command added with the dancer roll speed offset.

€ Minimum winding diameter ratio
The minimum winding diameter, which is specified at the [minimum winding diameter] (U02)
during regular operation, can be specified in % of the U02 setting, with "1" being the minimum
winding diameter ratio.
The value specified in this parameter is the lowest limit of the minimum calculated winding
diameter.
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us4

Dancer roll position detection signal assignment Setting: 0 to 5

us5

Dancer roll position detection level Setting: 0 to 100/0 to 100(%)

E15

Y1 function selection Setting: 0 to 47

E16

Y2 function selection Setting: 0 to 47

E17

Y3 function selection Setting: 0 to 47

)
)
)
)
)
)

E18

[
[
[
[
[
[

Y4 function selection Setting: 0 to 47

E19

[
[
[
[
[
[
[

J

Y5 function selection Setting: 0 to 47

— . J o J o JL _JJ

@ The dancer roll position is detected and output in an on/off DO output signal [DANDCT].

Specify
U54 as

[DAN_DCT] on
off T off N
< 0 7 Dancer roll position
\U55/ Hysteresis 1%
Dancer roll position detection
level
Fig. 4-1-22

the parameter (E15 to E19) settings of the assigned DO output at "25" [U-DO] and set
shown below.

U54 = 0: No assignment to Y1 to Y5
U54 = 1: Assign to Y1
U54 = 2: Assign to Y2
U54 = 3: Assign to Y3
U54 = 4: Assign to Y4
U54 = 5: Assign to Y5

4.1.3.4 Option monitor
Table 4-1-5
Function LCD display . . . Min.
code Name (Japanese) Data displaying range Unit unit Remarks
OP1
OP2
Calculated Option
OP3 |winding puc 0 to 2000 0 to 2000(mm) | (mm) 1
; monitor 3
diameter
. Option 0to 1000 0 to .
OP4 |Linespeed | 1 nitor4 | 1000(m/min) (m/min) | 1
OP5 Dancer roll | Option -200 to 200 -200 to (%) 1 When a voltage specified at U05 or
position monitor 5 200(%) ° U06 is input, 100 (%) is displayed.
) The maximum line speed or
OP6 | Offset Option -1000to 100-100 to (%) 1 | maximum motor speed is assumed
monitor 6 100(%)
to be 100%.
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4.2 WPS-VG1-POS

42 WPS-VG1-POS

WPS-VG1-POS is packaged software for controlling the orientation position.
(Windows Personal Computer Software Package-Position control system on FRENIC-VG)

The features of the package are:

» The encoder resolution can be selected from seven options of 128, 256, 512, 1024, 2048,
4096, and 8192 according to the requirement of the stopping accuracy of the machine shaft.

» Four stopping position commands can be preset inside, among which the target one is
selected with a contact.

» The stopping position command can be given externally from our MICREX series PLC,
16-point digital input, RS485 communication via POD or the like, or CC Link. The stopping
position latch function can be used to stop at multiple points.

* Because the orientation function is implemented by the UPAC option, all the standard
functions of the FRENIC-VG inverter can be used without limitations.

To realize the orientation function, the OPC-VG1-PG option is necessary in addition to the UPAC
option. For the hardware specification, installation method and other details of the option, refer to
the FRENIC-VG User's Manual.

This packaged software is included in the CD-ROM of WPS-VG1-PCL (loader software) and
provided free of charge. You may download the software from our website. To configure a system
using this package, agreement with the following description is necessary.

[Terms of Agreement]

You are requested to agree to the following items.

If you do not agree to them, do not use WPS-VG1-POS packaged software.
For inquiries about the agreement items, contact our sales person.

(1) Function codes UNO. 01 through 63 used for orientation control are set at "0" before
shipment from our factory. The user must change the setting of necessary parameters
voluntarily according to the purpose.

(2) The battery included in the UPAC is needed to back up the data. The lifetime of the battery is
five years (at 25°C). The battery life is reduced during operation at higher temperatures.
When the battery life is reached, UPAC alarm "ErA" is displayed. If this alarm is displayed,
change the battery soon. For the battery replacement method, refer to the corresponding
part of this manual.

(3) If noise or vibration occurs due to resonance in the mechanical system or play in the gear,
the mechanical system must be examined and adjusted. If the noise is not reduced after
adjustment of the mechanical system, electrical countermeasures must be taken, so that the
standard functions of FRFENIC-VG, gain and integration time of dancer control, filter and
other parameters are used for adjustment. Please note that we will not meet requests to add
special control applications to UPAC or to the main body of FRFENIC-VG.

(4) You are not allowed by the copyright law to duplicate, rent, or resell the entire or a part of the
program.

(5) There are no limitations to voluntary addition, change, or deletion by the customer for
program development based on this dancer control program. We will provide technical
support and consultation on developing programs.

(6) We will assume no responsibility for the direct or indirect material loss or damage caused by
the WPS-VG1-POS program itself or change, addition or deletion to the program.

| agree the terms above (Your signature here)
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4.2.1 System Consideration

4.2.1.1 Specifications

Table 4-2-1

Item

Orientation specification

Model of option card

OPC-VG1-UPAC
OPC-VG1-PG(PD)

Package Software

Orientation package.
Version 13ooo ooo refers to 009 or higher numbers (displayed at function code UNO. 01, 64)

Stopping position

Stopping position setting = external stopping position setting + internal stopping position setting
For example, with 30° internal and 10° external commands, 40°.

External stopping
position setting

Any of the following interface can be used to set.

(1) OPC-VG1-TL(T-Link I/F card) + Fuji's MICREX

(2) OPC-VG1-DIO (DIOB) card

(3) Standard RS485

(4) OPC-VG1-DIO (CC-Link card)

* (1), (3) and (4): Function code S05 "Orientation position command" is used to write.

Internal stopping
position setting

(When the external
stopping position
setting is used, this
setting may be a value
for offset adjustment.)

Four points can be specified using the UNO function code. General-purpose input terminals are
combined to switch among them.

When using this function, assign the [U-DI] function to [X6] and [X7].

[X6], [X7] = OFF, OFF UNO. 20 stopping position setting 1 valid

[X8], [X7] = ON, OFF UNO. 21 stopping position setting 2 valid

[X6], [X7] = OFF, ON UNO. 22 stopping position setting 3 valid

[X6], [X7] = ON, ON UNO. 23 stopping position setting 4 valid

Control command

Use any of the following setting. Use function code UNO. 04 to select among them.
However, there are limitations when using a 4096 or 8192 p/r pulse encoder. (See section 5-2-4.)
(1) OPC-VG1-TL(T-Link I/F card) + Fuji's MICREX (function code: UNO. 04=2)
(2) OPC-VG1-DIO (DIOB) card (function code: UNO. 04=1)
(3) Standard RS485 (function code: UNO. 04=2)
(4) OPC-VG1-DIO (CC-Link card)
(5) Standard terminal function ([X1], [X2] and [X3]) (function code: UNO. 04=0)
[U-DI] must be assigned.
*(1), (3) and (4): Function code S05 "Orientation position command" is used to write.

Orientation command

Issue this signal during FWD or REV operation to lock at the target stopping position.
Cancel the signal for operation under regular speed control.

Low speed direction

Define the direction of rotation for orientation from a stopping state.

command
Position change Function for latching the external stopping position command. The command is latched upon the rising
command edge.

Repeatability

Varies according to the encoder resolution installed to the machine shaft.

Be sure to specify function code UNO. 09 according to the resolution of the installed encoder.

+0.703° (function code: UNO. 09 = -3, for 128 P/R pulse encoder on machine shaft)

+0.352° (function code: UNO. 09 = -2, for 256 P/R pulse encoder on machine shaft)

+0.176° (function code: UNO. 09 = -1, for 512 P/R pulse encoder on machine shaft)

+0.088° (function code: UNO. 09 = 0, for 1024 P/R pulse encoder on machine shaft)

+0.044° (function code: UNO. 09 = 1, for 2048 P/R pulse encoder on machine shaft)

+0.022° (function code: UNO. 09 = 2, for 4096 P/R pulse encoder on machine shaft)

+0.011° (function code: UNO. 09 = 3, for 8192 P/R pulse encoder on machine shaft)

* Note: The positioning accuracy is for rotation in a uniform direction. The stopping accuracy deteriorates
in a system with forward and reverse rotation.

Pulse encoder specification

Pulse encoder specification: RS422A, line driver specification (SN75113, 26LS31)

AAsignal: B,B signal: Z,Z signal: 1P/R T The underlined part indicates the reverse signal.

The Z-phase is necessary for judgment of the reference stopping position. Be sure to select the Z-phase.
Pulse number: 128, 256, 512, 1024, 2048, 4096, or 8192P/R

Resistive torque

Possible up to the maximum value of the motor (Pl control)
* The displacement increases temporarily in response to instantaneous load torque.
* Adjust the resistance torque using the speed control gain, integration time and orientation gain.

Mechanical conditions

Max. allowable input to PG card: 500 kHz

Speed steps: 4: [RT1] and [RT2] are used.

[RT1], [RT2] = OFF, OFF Gain setting 1 is validated.
[RT1], [RT2] = ON, OFF Gain setting 2 is validated.
[RT1], [RT2] = OFF, ON Gain setting 3 is validated.

[RT1], [RT2] = ON, ON Gain setting 4 is validated.

Orientation specification

Random access stopping direction selection, speed boosting to stop in the shortest path, stopping without
speed boosting and other functions can be selected.

Control state output function

Orientation signal and orientation completion signal are output.

To use this function, assign the [U-DO] function to [Y1] and [Y2].

[Y1] Orientation completion signal output

[Y2] Orientation signal output

Off-delay and on-delay operations of the above output signals are possible. The orientation completion
width can be set.

Monitor function

The following data items can be referred to in real time on the LED monitor at the keypad panel.
Option monitor 3: Stopping position command

Option monitor 4: Z-phase reference shaft position (current position)

Option monitor 5: Position deviation (current position - stopping position command)
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4.2.1.2 Definition of operation

N1
<+——<———Correction mode——»

8 ORT command
8_ <«—Control zone—»
7
-,*(:"j Ta.rget stopping
(-,C) point
N2 /

-360.00° -11.25° 0 11.25°

Machine shaft
Fig. 4-2-1
Table 4-2-2
Item Description

N1: Slow speed 1 | Motor speed set at slow speed 1 (UNO. 10 to 13)
N2: Slow speed 2 | ORT gain (UNO 14 to 17) x 2/10 rotation speed

After the ORT command is input, the speed command is corrected from N1 according to the
position feedback signal issued from the shaft encoder.

Control zone Range of +11.25° to target stopping point

Correction mode

(o -1 -\ W Package Software

There are two patterns in the operation: stopping at the target position during operation at a
speed, and rotation to the target position in a stopping state at zero speed. Be sure to combine
with the FWD or REV operation command. The direction of rotation of ORT from operation
depends on the FWD or REV command. ORT from the stopping state is in the random access
direction toward the target position or slow speed direction command.

1) ORT from running state

A Stop
Motor 1 at target Unlock
speed position Stop at target position
y »
0 B -
Servo lock
[FWD]
[REV]
[ORT]
Fig. 4-2-2
2) ORT from stopping state
A
Motor Unlock
speed Zero Stop at target position Stop at target position
speed
0 M >
Servo lock g X Servo lock
[FWD] —
[REV]
[ORT]
Fig. 4-2-3
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4.2.1.3 Master device

The interface on the FRENIC-VG side must be selected according to the master device for
issuing stopping position and controlling commands (such as orientation command). Refer to the
following flow chart for examination.

Selection of stopping
position command

External device

Source of stopping
position command

Internal setting?

Yes

Use RS485.
A4
Use the sequence function of Specify the stopping position Use the built-in RS485. RS485
. Install the Install the Install the N M
UPAC. Arrange the at UNQ. 20 to 23 and switch OPC-VGA-TL card. OPC-VG1-CCL card. OPC-VG1-DIO (B) card communication capability is
development environment. using [X6] and [X7]. necessary for the PLC.

Selection of control
command

Source of control
command

External device

Use standard
control terminal?
Use RS485.

Yes

A4
Use the sequence function of Use the built-in RS485. RS485
Use contacts [X1], Install the Install the Install the N Lo
dovang, pmange the X2 and [X3]. OPC-VG-TL card. OPC-VG1-CCL card. OPC-VG1-DIO (B) card communication capability is
levelopment environment. necessary for the PLC.

* Similar setting can be made with the Field Bus option.
*You can use PLC, PC, POD (Programmable Operation Display) or other host devices with RS485.
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4.21.4 Encoder feedback

Various feedback form can be employed according to the system. Select one of the following four
methods.

1) Standard (special) motor
Use this method to detect the speed with the PG built in

the standard VG motor and detect the position with the FRENIC-VG Standard M| A:B
PE installed to the spindle. Relevant function code Speed | | || Gear
settings are as follows: Position detection belt

detection A

Table 4-2-3 Built

Function Code Name Setting: pxlyp-g' PG

PNO. 28 M1-PG pulse count selection | Motor PG count (Eg)

PNO. 29 M1 ;_xt_errlal PG correction Not used : ? AB

coetricien i i 12/15V complementary

UNO. 09 Pulse encoder selection Spindle PE count A B,Z

UNO. 24 Speed detection selection 0: Built-in PG 5V line driver
Fig. 4-2-4

2) General-purpose motor (from manufacturers other than Fuiji)

Use this method to detect the speed and position with

the PE installed to a general-purpose motor (made by SV line driver

(o -1 -\ W Package Software

o . . General-
other than Fuji). Relevant function code settings are as FRENIC-VG | | Coow
follows: Position Speed _@
Table 4-2-4 detection detection I
Function Code Name Setting: T
PNO. 28 M1-PQ pulse count Number of installed G @ Installed
selection PEs (PD)
PNO. 29 M1 e_xt_ernal PG correction Not used
coefficient ABZ
UNO. 09 Pulse encoder selection ll;l;rsnber of installed 5V |i,{e ’driver
UNO. 24 Speed detection selection | 1: PG (PD) Fig. 4-2-5
3) Speed and position control with spindle PE
Use this method to use a general-purpose motor to FRENIC-VG GonerabpuP  A:B

control the speed and position with the PE installed at
the spindle. If the gear ratio is not 1:1 or the gear ratio
changes with the gear changed, PNO. 28 and PNO. 29
settings are required. Refer to the User's Manual for
details. Relevant function code settings are as follows:
Table 4-2-5

Function Code Name Setting:

PNO. 28 M1-PQ pulse count Number of installed
selection PEs

PNO. 29 M1 external PG correction | getiing pased on A : B
coefficient

UNO. 09 Pulse encoder selection Spindle PE count

UNO. 24 Speed detection selection | 1: PG (PD)

4) Motor with 5V line driver PG

Use this method for a servomotor or a motor with a 5V
line driver PG made by other than Fuji. Use the PG
(SD) card to detect the speed, and use the PG (PD)
card to detect the position. Relevant function code
settings are as follows:

Position Speed

?

detection detection

|| | | Gear
belt

PG
(PD)
T AB,Z
5V line driver
Fig. 4-2-6

FRENIC-VG

Position  Speed

detection detection

t

M  made by -
other than Fuji AB

Gear
belt

U
(0]

Table 4-2-6 PG | | PG
Function Code Name Setting: (PD) (SD)
M1-PG pulse count 4 A AB |
PNO. 28 selection Motor PG count 5V line driver
PNO. 29 M1 e_xt_ernal PG correction Not used .A,B,Z.
coefficient 5V line driver
UNO. 09 Pulse encoder selection Spindle PE count
UNO. 24 Speed detection selection | 0: PG (PD)
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Note) « If "0" is specified for UNO. 24 "Speed detection selection," the built-in PG and PG (SD) become

valid. When PG (SD) is installed, PG (SD) is given priority. When PG (SD) is not installed, the

built-in PG is valid.

To drive a synchronous motor, specify "3" to P01 to detect the speed using a PMPG card. Because

the PMPG card is not effective for position control, use form (4) on the previous page and replace

PG (SD) with PMPG.

"SD" and "PD" in the parentheses after "PG" indicate the switch installed on the printed circuit

board. "SD" indicates peed detection and

"PD" position detection.

» "PG" stands for Pulse Generator and "PE" Pulse Encoder. Though the two terms mean the same
device, the one built in the motor is called "PG" and the one installed at the spindle is called "PE"
according to the purpose.

4.2.1.5 Stopping accuracy

ACAUTION

The stopping accuracy depends on the resolution of the datum encoder.

* In a system where both forward and reverse rotation occurs during orientation from a running state or
random access is selected for orientation from a stopping state, the stopping accuracy deteriorates.

The stopping accuracy to the target position depends on the installed encoder resolution as
described in "specifications." In addition, in a system where forward and reverse rotation occurs
during orientation, the stopping accuracy will deteriorate by the pulse width of the Z-phase.

The stopping accuracy deteriorates in the following conditions.

1. Both forward rotation and reverse rotation occur for the orientation command from a running
state.

2. The random path access method is selected for the orientation method from a stopping state.

That is, if only the forward or reverse rotation is selected or a single direction is selected for
orientation from a stopping state, the stopping accuracy described in "specifications" is assured.

1 ) Explanation Counter resetl )
Rising edge

The position count of FRENIC-VG is reset to  ppasea ML
zero at the rising edge of the Z-phase s ininininizininiin
(reference position) as shown in the figure on >*° Y

the right. Phase Z

Because there are two edges (rising and ¢ Forward rofation Ciroumference of spindle
falling) for each of the A and B phases and Mark

the phase difference between phases is 90°, Countr reset

there are four edges in each period with the x Rising edge

A and B phases.

Each edge is counted at the hardware
counter built in FRENIC-VG, resulting in
4096 counts for a 1024 PR encoder "°* I LI L

(because of multiplication by four). Phase B

Suppose that the pulse width of the encoder Phasez_ |
in the Z_phase is seven edges (examp|e Circumference of spindle | Reverserotation-
shown on the right). The absolute position vk 4
adjusted in reference to the ® mark during
forward rotation deviates by seven edges,
that is, seven counts during reverse rotation.

Seven counts for a 1024 p/r encoder are
equivalent to 0.6°. An allowable deviation of
0.6° in the stopping accuracy of the spindle
machine must be checked in advance.

7 pulsese |

i
%

A

<

L LT L LT

7  pulses
=7x0.088°
=0.616°

Fig. 4-2-8
2) Countermeasure
In a system where forward and reverse rotation is necessary and the random path access
method from a stopping state is selected, contact the manufacturer of the encoder for the
pulse width in the Z-phase of the encoder and choose one having as short a pulse width as
possible. Check the number of edges of the pulse width of the Z-phase to calculate the
stopping accuracy.
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4.2 WPS-VG1-POS

4.2.2 Basic connection diagram

Examples are shown for rotation position determination using  Switch setting on option

the encoder installed to the machine shaft. Our option detects Funciio
the pulse including the Z-phase, therefore select "PD." The n SW1-1 Sw2-2
Z-phase is used for detection of the absolute position of the PD OFF OFF
machine. The stopping position and orientation command can
be given via T-Lin, DIO (B) card, built-in RS485, CC Link or the LD on OFF
like. PR OFF ON
To drive a synchronous motor, use the separate PMPG card. Sb ON ON
(1) Connection example using T-Link
MICREX Main power rFree—_—-_— " ~TAD 1
P capsule 2 :Siuprfly FRENIC-VG I MOTOR | MACHINE
e g S;p ase power |
2 Sz [ ] U |
T2 3 — L1/R ©
= 000 | [
SD — ©@L2s | OO0 ] Gear —O E
|
5 1 — ©LaT | E
capsule | - ; o | | UO)
T 3 | o)
o
T2 » B 3 I %
elemn il & | 3
amn @ ) [ ©
DO H o | o
capsule | , i = g I <
e é o | N
T2 o= = o) ..g-
£ i o [PGM X>< ><><: g
S E— o < el o
1 O
| { T2 ':. O [+pA] XX XX:
so OO P
~ >
. ) - S Z [*PB] XX XX:
Terminal resistance % o r2)
e}
el [ XX XX
1
| E
— — — &
@ Fig. 4-2-9

(2) Connection example using DIO (B) card

T rrENICVG ]

Main power supply |_ FRENIC-VG
3-phase power supply

MACHINE

50/60 Hz [ ]
— ©L1R
00
— ©L2is | O
— oLyt | HU

— [FWD]
— [REV]

Orientation command
Slow speed direction command
Position change command

OPC-VG1-DIO(B)

0~ 32767

(5]
(4]
[3]
[2]

(i [*PZ)

1
| OPC-VG1-UPAC
E

—_——-—-0

OPC-VG1-PG(PD)

External stopping position command

S Fig. 4-2-10
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(3) Connection example using RS485 communication (POD)

Main power supply

MACHINE

MACHINE

1
3-phase power supply FRENICVG ! |
50/60Hz [ ] |

— ©L1R ©
O0og |
— ©L2/s 0] I Gear
— LT | B0 |
POD | [TH1] |
UG series)
( A fe ATXH (THC] |
|
QO™ Rs485 [PGP] |
ORX (PGM] |
O RX- |
|
=)
2 o
=N
6 ~
> 12
) f
g
©||o
1
I
R -V
D Fig. 4-2-11
(4) Connection example using standard 1/O terminal
Main power supply e — “MOTOR )
3-phase power supply FRENIC-VG I MOTOR |
50/60Hz l:l | |
— ©L1R ©
000 |
— ©L2/s | OO0 | Gear
— ©L3T | HLD |
[TH1] |
Forward rotation command —= [FwWD] [THC] |
Reverse rotation command —o [REV] |
Orientation command V_¢ [X1] [PGP] |
Slow speed direction command —o [Xx2] [PGM] I
Position change command — [X3] [PA] |
ASR acce\eration/deceleratgit;r;::ggn;ggi, : {X4] {PB] I
ASR acceleration/deceleration command, {XS]
gear change 2 <
Stopping position switch 1 —= [X6] ><><
Stopping position switch 2 V_Q [X7] O [PGM
o
6’ [PA] ><><
Orientation completion signal [Y1] a  [pA)
Orientation signal ¢ [Y2] g [PB] ><><
¢ [PB]
% [PZ] ><><
| [*PZ]

1
| OPC-VG1-UPAC |

—_——— =0

&

Fig. 4-2-12
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4.2 WPS-VG1-POS

4.2.3 Control Block Diagrams

The control block diagram of the UPAC orientation option is shown below.

1) Meaning of term
ASR: Speed adjuster
ORT: Position adjuster ... Adjuster that functions when the spindle is in the control zone

Automatic subtraction pattern calculation ... Calculation of subtraction pattern of spindle that functions
in the correction mode when the shaft is outside the control zone

Control zone judgment ... Orientation is switched depending on judgment of the spindle in the control
zone (x11.25°).

The orientation function is not included in the standard function. It can be realized using the
UPAC option, PG (PD) card, and orientation package software.

Priority order fixed

' . Built-in RS485 .—3— -

I hl
|
|
OPC-VG1-TL,SX 15 | ) )
Field Bus 5 1 Option monitor
1 | | - — Gear selection 1/2
- 11 | | Stopping position
OPC-VGT-SIU S oil T command | ereerereeeens O Orreeeanimmena e
OPC-VG1-RS —_1J4 — L,_J
: Current I
OPC-VG1-DIO(B) position | : ol ORT gain1 |UNO.14
T 4 |
: — |
: Position [ITe ! ORT gain2 |UNO.15
deviation : 1
A | |0+ ORTgain3 [UNO.16
|
|
|
10 J' ORT gain4 | UNO.17
i AL,
iti : Control block diagram
Position change O— 2 g ORT gain 2.2 "Speed congmand

command

é OFF selection unit"
Stopping position T} |m — — — — — — — ———
selection 1/2 @)

I —LoToL» speed
i ! |
T

Automatic

UNO.20 : .; P! subtraction pattern —IO ) Fol | setting 1
] calculation — = e
| T
Stopping position P | ONIy
UNO.21 O} | .
) ! Control zone . |
‘Stopping position | | ”  iudgment | The orientation operation is
UNO.22 3 O | Jjudg | N
setting ) | | switched between the regular
Stopping position 1] | speed command and the
: UNO.23 |_J 5| Correction mode | correction mode.
ORT completion (53 judgment m —————— N
signal T 4
ORT signal O
: UNO.08 n Counter
Z-phase detection
ORT leti
: UNO.06|| wisth inaremont zero‘flear UPAC
Orientation ON Orientation
UPAC ;
a ﬂPosition detection; i

etection Z-phase 4ms)

|

r
z 107
: [
OPC-VG1-PG(PD) Recicrec':i't”g I : |
: _Pulse string | : :
input form 005 | | UNO.13
selection -
—
....................... 00....

Gear selection 1/2

Fig. 4-2-13
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4.2.4 Function Code

Table 4-2-7
Funct] m " m = Change
ion Name e cltpity itz v i Unit M".L Initial value| during Remarks
(Japanese) range unit >
code operation
UO01 | ORT version information uo1 \ USER P1 - 1 13000 X Read-only data. Shows version of UPAC package software.
0: Direction for shorter to target position.
ORT rotation direction from| 1: Direction for following external slow speed direction.
2 . ER P2 1 - 1 X
uo stopping us o 0 Set to stop after shorter rotation or to follow slow speed direction to conduct
orientation when stopping.
0: Stop in shortest time. (may accelerate)
U03 | ORT stop mode selection USER P3 0,1 - 1 0 X 1: Stop without accelerating from current speed
Set to accelerate over the second slow speed or not in orientation operation.
0: Internal terminal valid (X1 to X3)
U04 | Control input selection USER P4 0,1,2 - 1 0 X 1: DIOB card input valid
2: S05 (communication system, e.g., T-Link or RS485) valid
0to 511 pulses
U05 | ORT completion range USER P5 0to 511 Pulse 1 0 o Provides ORT completion signal (ON) when enters a range specified by pulses
set by parameter to the position for ORT stopping.
. . 0to 511 pulses
uoe Comp_lehon width after OR USER P6 0to 511 Pulse 1 0 o The orientation completion width is replaced with this setting after stoppage
stopping L ) N " .
within the orientation completion width.
ORT completion signal ON]| 0 to 1000 (0.00 to 10.00s)
o7 timer USER P7 0101000 S ! 0 ° Setting for timer after ORT completion to turning on ORT completion signal.
. . 0 to 1000 (0.00 to 10.00s)
uos fi)nl?;completlon signal OFF USER P8 0to 1000 S 1 0 o Setting for timer after ORT completion release to turning off ORT completion
signal.
-3: 128P/R encoder -2: 256P/R encoder
. -1: 512P/R encoder 0: 1024P/R encoder
U09 | Pulse encoder selection USER P9 -3to3 - 1 0 X 1- 2048P/R encoder 2: 4096P/R encoder
3: 8192P/R encoder
U10 | Slow speed 1 (1) L USER P10
U11 | Slow speed 1 (2) un ‘ USER P11 0t0 1000 F/min 1 o X Set value for first slow speed (N1) during ORT
U12 | Slow speed 1 (3) u12 \ USER P12 Four steps are available for setting. Speed steps: 4: [RT1] and [RT2] are used.
U13 | Slow speed 1 (4) USER P13
U14 |ORT gain (1) [P USER P14 0to 1000 (0.0 to 100.0 times)
U15 | ORT gain (2) u1s \ USER P15 Position loop gain
U16 | ORT gain (3) u16 ‘ USER P16 0to 1000 Times 1 0 o Setting for position adjuster proportional gain during ORT.
Speed steps: 4: [RT1] and [RT2] are used.
U17 [ORT gain (4) USER P17 Always assign [RT1] and [RT2] to X4 to X5 respectively.
U18 | Not used u18 ‘ USER P18 - 1 0
Not used
U19 | Not used USER P19 - 1 0
U20 | Stop position setting 1 u20 ‘ USER P20 Set the number of pulses of installed encoder x 4.
U21 | Stop position setting 2 u21 ‘ USER P21 Set to 1024x4x100°/360°=1138 for stop position command of 100° in forward
U22 | Stop position setting 3 u22 ‘ USER P21 direction when yog use 1024p/r encodgr.
0to 32768 R 1 0 X Subtract one rotation when you set while exceeding four times.
Set the travel distance in shaft forward direction. Use terminal input (switching
U23 | Stop position setting 4 USER P23 stop position 1, 2) for changing four-point stop position.
* Data switching is not accepted during ORT. Turn on the position change
command or temporarily turn off the ORT ON signal.
0: Integrated PG (PA, PB), PG (SD) card valid (SD prioritized)
U24 | Speed detection selection V7298 USER P24 0,1 - 1 0 X P01 PMPG card valid for synchronous motor driving
PG (PD) card valid
u2s ORT speed USERP25 |0 to 1000 Hmin " 0 . Speed limit function for orientation command from stop state just after power
just after power on on.
U64 | ORT version information ue64 ‘ USER P64 - 1 13000 X Read-only data. Shows version of UPAC package software.

(1) About setting range

Though setting range from keypad is —32768 to 32767, the UPAC limits the set values to the
above data range. For example, when you set ORT gain to —20, the UPAC limits it to O,
and when you set ORT gain to 2000, the UPAC limits it to 1000.

(2) About changing setting
* Though function codes unchanged during operation (marked x in the table) are not
protected against input from the keypad, input are not reflected during operation

(3) It takes about 60 ms to update data.
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4.2 WPS-VG1-POS

4.2.5 Preparing for Operation

Follow the guidance described below to prepare the orientation and test the operation.

4.2.51 Setting Function Codes

(1)

()

©)

(4)

(®)

(6)

(7)

(8)

©)

Checking Basic Operation

Check if normal operation is achieved with the speed control. The speed control means that
your motor rotates as you instruct when you enter the speed command from the analog
input and the keypad. See "FRENIC-VG User's Manual" for more information.

Make sure that the options, OPC-VG1-UPAC and OPC-VG1-PG, are implemented. Also,
make sure that the OPC-VG1-PG option is set to PD. You can use the 1/0 check on the
keypad for these checking.

Orientation Package

Make sure the orientation package software for the UPAC has been downloaded. Use the
keypad to check, and make sure the function code UNO. 01 show version number ("13ooa";
ooo refers to 009 or higher numbers). Here, o indicates INDEX.

Control Input Selection (UNO. 04)

Select the standard integrated terminals X1 to X3, the DIO (B) card or the TL card for
entering the orientation command, the slow speed orientation command, and the position
change command. Use the standard integrated terminals X1 to X3, which are "0", for test
operation. For X1 to X3, set the function codes E01 to E03 to "25"; U-DI respectively.

Pulse Encoder Selection (UNO. 09)

Set the pulse number of an encoder, which is connected to a machine shaft or a motor shaft
for position control, to function code UNO. 09.

Selecting Speed Detection

Determine whether to use the encoder input terminals PA, PB, or PG (SD), which is
integrated as standard, or to use the PG (PD) card to detect speed. When driving a
synchronous motor, set the PMPG card to "0" for speed control. When using an encoder
attached to a shaft separated from your motor through gears, also set the function codes
P28 "M1-PG pulse number" and P29 "M1 external PG compensation coefficient". See
"FRENIC-VG User's Manual" for more information.

Selecting Feedback Pulse

Set the function code 005 "Feedback pulse selection" to "1". You can detect pulses of the
spindle encoder.

Setting Position

The stop position setting 1 (UNO. 20) is valid as default. The factory setting is "0". This
means a distance equivalent to 0 pulse from Z phase reference position of your encoder.
Maintain 0 during test operation, and check if it stops at the 0 reference position.

You can use the option monitor 4, "Z phase reference spindle position display" of the keypad
to check the 0 reference position.

Setting Slow Speed 1

For the orientation command while the motor is rotating, set the target speed to which the
motor decelerates following the deceleration time setting. Set "200" (r/min) to the function
code: UNO. 10 "Slow speed 1 (1)" during test operation. UNO. 10 is valid as default.

(10) Setting ORT gain

Set "50" (5.0 times) to the function code UNO. 14 "ORT gain (1)" during test operation. UNO.

14 is valid as default.
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(11) Setting Orientation from Stopping Just after Power On

Set 100 r/min (UNO. 25). This is the speed limiting feature for orientation from stopping just
after power on. You cannot conduct the orientation without changing the default of O r/min.

4.2.5.2 Test Operation and Adjustment

After you finish checking and setting as described in 4.2.5.1, use the FWD or REV terminal to
start operation and operate the motor under the speed control. At this time, you can specify zero
speed command.

In this operation, if you set X1 "Orientation ON" to ON, the inverter switches to the position
control mode, stops at the position, and enters the servo lock state. When you set X1 to OFF, the
inverter switches to the speed control.

After test operation, use the slow speed 1, the ORT gain, and ASR adjusting (such as gain, |
constant, filter) to adjust a behavior just before stopping according to your machine. When you
want an earlier stop time, though you should set the slow speed 1 and gain larger, and set the
deceleration time smaller, set the slow speed 1 and the gain smaller when the hunting is large
just before stopping.

Calculate the number of pulses in the FWD (CCW) direction to a machine shaft from the Z phase
reference position when you set a position. You can rotate the machine shaft for adjusting while
checking the option monitor 4 "Z phase reference spindle position display" when the operation
stops.

Use the orientation complete signal and the orienting signal for providing an answer back to an
external instrumentation. When the completion signal chatters, use the completion range setting
and ON delay timer.

When the motor stops (zero speed), if you provide an orientation command, a setting to stop in a
direction for shorter rotation or to stop only in one direction is available as UNO. 02 "ORT rotation
direction from stopping". Use the UNO. 03 "ORT stop mode selection" to select whether to stop
in the shortest time or to stop while limiting the speed.

4.2.5.3 Determining Stopping Position

Understand the relation between an object to be stopped at a target position and an installation
of an encoder for detecting the position.

Setting example:

1)  Setting with Calculation Target stop position: 816 pulses
When you use an encoder of 1024 p/r, 4096
pulses, which are the result of multiplication by
four, are generated per rotation. Use this count
as 360° to set the stop position.

In the right figure, the relationship between an
object to be positioned and encoder matches
the Z phase in horizontal direction. When you
want stop at a position 71.7° from this reference
position: 4096x71.7°/360°=816 pulse countis
set to the stop position command. Fig. 4-2-14

Forward
direction (CCW)

Z phase
position: 0°

Object to be
positioned

2) Setting Manually

When you move the object to the position of 71.7°, the option monitor 4 (Z phase reference
spindle position) shows "816" on the keypad. This value is set to the stop position command.
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4.2 WPS-VG1-POS

4.2.6 Control command

The definition for control command varies according to how many encoders you use.

1) Using S05
Use S05 when you use an external device (MICREX or PC) to provide the orientation
command over T-link or RS485.

The function code corresponds to S05 "Orientation position command".

(1) For Encoder of 128 p/r to 2048 p/r
15141312 0

0 to 12 bit: Stop position cununand ---- 0 to 8191 pulses

13 bit: Orientation command ON --------- 0 (OFF): OFF, 1 (ON): ON
14 bit: Slow speed direction switching -- 0 (OFF): Forward, 1(ON): Reverse

15 bit: Position change command------- Latch the position command data
on a rising edge

(o -1 -\ W Package Software

(2) For 4096 p/r encoder
1514 13 0

0 to 13 bit: Stop position command ---- 0 to 16383 pulses

14 bit: Orientation command ON --------- 0 (OFF): OFF, 1 (ON): ON
15 bit: Slow speed direction switching ‘- 0 (OFF): Forward, 1 (ON): Reverse

(3) For 8192 p/r encoder
15 14 0

0 to 14 bit: Stop position command ---- 0 to 32767 pulses

15 bit: Orientation command ON --------- 0 (OFF): OFF, 1 (ON): ON
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2) Using General Input
Use general input when you use the general control terminals [X1] to [X3] to provide a
control command. You can use the function code S06 "Operation command 1" to use [X1],
[X2], and [X3] as S05 "Orientation position command" when the access is over the
communication system (MICREX or PC). When you enter control commands in both S05
and S06, they are "ORed"

15 54 32 10

2 bit [X1]: Orientation command on---+----+-+- 0 (OFF): OFF, 1 (ON): ON
3 bit [X2]: Slow speed direction switching----0 (OFF): Forward, 1 (ON): Reverse

4 bit [X3]: Position change command --Latch the position command data
on a rising edge

3) Using DIO Card
You can use the 16-bit input of the DIOB when the OPC-VG1-DIO card is installed.

(1) For Encoder of 128 p/r to 2048 p/r

15141312 0
0 to 12 bit: Stop position command ~ ---+----+ 0 to 8191 pulses
13 bit: Orientation command on «---+++---xeee- 0 (OFF): OFF, 1 (ON): ON
14 bit: Slow speed direction switching «---+-+- 0 (OFF): Forward, 1 (ON): Reverse
15 bit: Position change command -----+----+--- Latch the position command data

on a rising edge

(2) For 4096 p/r encoder

1514 13 0
0 to 13 bit: Stop position command  «-+----+- 0 to 16383 pulses
14 bit: Orientation command ON ---+----vveeee 0 (OFF): OFF, 1 (ON): ON
15 bit: Slow speed direction switching «--+--+- 0 (OFF): Forward, 1 (ON): Reverse

(3) For 8192 p/r encoder

1514 0
0 to 14 bit: Stop position command --«-+-+--+ 0 to 32767 pulses
15 bit: Orientation command ON ««-+-----xe-+- 0 (OFF): OFF, 1 (ON): ON
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4.2 WPS-VG1-POS

4.2.7 ORT Stop Operation
4.2.71 Power ON sequence

The reference position (Z phase) of your encoder should be recognized when you turn on the
power. Recognizing the reference position allows stopping at your target position. Select either of
the following two methods:

1) Using Initial Operation of FRENIC-VG

Just after you turn on power, when you set the operation command (either FWD or REV)
and the ORT ON (X1) to ON, your motor runs at the initial speed, and stops at your target
position after detecting a reference position (Z). The initial speed is fixed to the direction of
the low speed direction command and is limited by UNO. 25 "ORT speed just after turning
ON" (r/min). Set the UNO. 25 to 100 r/min or more. When you set to a low speed, the motor
does not detect the reference position and may continue running.

2) Running for Several Rotations

Operate your inverter with the speed control at a certain speed (100 r/min or more) on
turning on power without detecting a reference position (Z phase), and let your inverter to
detect the reference position after running your motor for several rotations. You use your
sequence.

4.2.7.2 Soft stop while running

When you want the ORT operation while your motor is running at a speed higher than a set
speed for the first slow speed (N1), you use the standard deceleration time to set whether the
soft deceleration is used as a deceleration operation to N1 or not.

N
o
g ORTON Target stop
[o% positon
7]
T
e
(7p]
Nt | - B TS
: 360 0°
R t1 P2 —Pie—t3—p
Fig. 4-2-15
Table 4-2-8

Time Definition

Deceleration time to the first slow speed. Depends of the set value for the

1 deceleration time of the parameter.

t2 First slow speed maintaining time (up to 360 degrees)
t3 ORT deceleration time (depends of N1 and ORT gain)
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4.2.7.3 ORT while running

[ uo3 ] [ ORT Stop mode selection

Setting: 0 and 1

)

@ Define the operation while stopping. Set to accelerate over the second slow speed or not in
orientation operation.

0: Stop in shortest time. (may accelerate)
1: Stop without accelerating from current speed

Table 4-2-9
State [ UNO. 03 Descrlptlp n Operation wave form
of operation
Spindle rotation speed
% N1: First slow speed
3
o
& |Any
c
RS
% i Position
@ ’ deviation
ORT ON -360° -11.25°  0.00°
Target stop position
Spindle rotation speed
> N1: First slow speed
_Iéj
(9}
2
@ |Any
c
9
5|
@ Position
ORT ON 360"  11.25° 0p0° deviation
Target stop position
N1: First slow speed
Mode for
stopping in | Spindle rotation speed
Setting: 0 s_hortest
time
- (may : Position
z accelerate) — - deviation
A ORT ON -11.25 0.00
g,_ Target stop position
(]
_5 N1: First slow speed
2 Mode for
o stppplng Spindle rotation speed
.. | without
Setting: 1 .
accelerating
from current .
speed Position
deviation
ORTON  -11.25°  0.00° o o
Target stop position
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4.2.7.4 Orientation from a stopping state

[ uo2 ] [ Direction of orientation from stopping state Setting: 0 and 1 ]

[ uo3 J [ ORT Stop mode selection Setting: 0 and 1 ]

@ UO02: Select the orientation method from a stopping state between random path selection and
slow speed direction.

0: Direction for shorter to target position.
1: Direction for following external slow speed direction.

@ UO03: Set to accelerate over the second slow speed or not in orientation operation.
0: Stop in shortest time. (may accelerate)
1: Stop without accelerating from N2 slow speed

*

If "1" is specified at UNO. 02 without slow speed direction switch, the motor always stops in
the direction of forward rotation.

Stopping from control zone

Table 4-2-10

UNO. 02 | Description
UNO. 03 | of operation

)]
=
Q
=3
)

Operation wave form

Spindle speed

(o -1 -\ W Package Software

Immediate

transit Target stop position Position
ransition ..
Any into f 11.25° deviation
correction -11.25°
mode

Control zone Second slow

A
y

Orientation command from outside the
control zone
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Stopping from outside the control zone

Table 4-2-11
UNO. 02 | Description of .
State UNO. 03 operation Operation wave form
Spindle . First slow
Stopping in speed speed
the shortest
UNO. time by
02=1 following the
UN_O. external slow Second . ‘ /\
03=0 SPeed_ slow / Target §iop Target stop
direction speed position position
command
-360° 0°
Rotating to )
the _ta_lrget Spindle speed Target stop position Position
UNO. position J 11.250 deviation
o |02=0 through the
§ UNO. nearest path -11.250°
5 03=0 and stopping
£ in the shortest Secocr;d slow
8 time P R speed,
a) Y Ll
= Control zone
(]
S
1]
3
o
g ) Spindle i
has Stopping speed '
= within the
g UNO. second slow
S | 02=1 speed by
c UNO following the Second .
2 . external slow slow Target stop Target stop
g 03=1 speed speed, positjon position
2 direction
o command -360° oc Position
deviation
Spindle speed
Rotating
through the Position
nearest path Target stop position L
gzNzcc)) to the target 11.250 deviation
position and -
oM | stopping 125 Second
- within the slow
second slow speed,
speed < >

Control zone
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4.2.8

4.2.8.1

Input/Output Specification

1) Control input

To use control inputs (orientation command, slow speed direction command, and position
change command) at general-purpose input terminals, assign the [X1], [X2] or [X3] terminal

to universal DI.

2) Ge

ar selection

Input signal

Use [RT1] and [RTZ2] of standard functions to switch.
3) Stopping position selection
Assign [X6] and [X7] to universal DI to use the terminals for stopping position selection.

Orientation conimand

Table 4-2-12
Terminal | Name of command Assignment Description
Orientation Orientation signal
[X1] ON (1): Orientation
command (ORT ON) OFF (0): No orientation Normal operation
Signal for designating the direction of rotation to reach the target
X2] Low speed direction Universal DI stopping P03|t|on durlng.orlentatlon from a stopping state.
command [U-DI] ON (1): Reverse rotation
OFF (0): Forward rotation
Signal for latching data after a change in the external stop
IX3] Position change position command
command Rising edge (hold for at least 10 ms): Read external position
command
Selection between | [X4], [X5] = OFF, OFF Acceleration/deceleration, ASR, ORT
X4] | Gear selection 1 acceleration/decel | gain, slow speed 1 valid
eration and ASR [X4], [X5] = ON, OFF Acceleration/deceleration, ASR, ORT
[RT1] gain, slow speed 2 valid
Selection between | [X4], [X5] = OFF, ON Acceleration/deceleration, ASR, ORT
. acceleration/decel | gain, slow speed 3 valid
[X5] | Gear selection 2 eration and ASR [X4], [X5] = ON, ON Acceleration/deceleration, ASR, ORT gain,
[RT2] slow speed 4 valid
X6] Stopping position [X6], [X7] = OFF, OFF UNO. 20 stopping position setting 1 valid
selection 1 Universal DI [X6], [X7] = ON, OFF UNO. 21 stopping position setting 2 valid
X7] Stopping position [U-DI] [X8], [X7] = OFF, ON UNO. 22 stopping position setting 3 valid
selection 2 [X6], [X7] = ON, ON UNO. 23 stopping position setting 4 valid
[X8]
X9] Any
3 Orientation mode
g Servo lock
2
Time
Operation
command
Orientation command
Orientation completion
During orientation ‘
§ Operation
& command = ON i
I Failure to operate Reverse rotation in slow
‘g i 5 .becau.s.e of no change speed direction
in position -
A B [§ D '

Slow speed direction command

|

Position change command _}

—b\—‘eAt least 10ms —1 —1

Stop position command A

Stop position command B

Stop position command C Stop position command D

Fig. 4-2-16
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4.2.8.2 Output signal

The orientation completion signal and orientation signal can be output.
The off-delay and on-delay timers for these outputs can be specified.
These settings do not give effects on the positioning accuracy.

Table 4-2-13
Terminal | Name of signal Assignment Description
Orientation ON when the ORT command is ON within the orientation completion
[Y1] ; . . h
completion signal | Universal DO width
. . . [U-DO] ON when the ORT command is ON in excess of the orientation
[Y2] | Orientation signal ; .
completion width

Note) The above signal will turn ON under the following conditions.
1) The operation command is OFF
2) The BX signal (Coast-to-stop command) is ON
3) The alarm is generated.

Specify the completion signal using the completion width setting function code.
Table 4-2-14

Name of parameter, Settin
No. Indication on 9 Description of setting
Name range
keypad
UNO ORT 0 to 511 pulses
" | completion USER P05 |0 to 511| Provides ORT completion signal (ON) when enters a range specified
05 - :
range by pulses set by parameter to the position for ORT stopping.
UNO Completion 0 to 511 pulses
06 " | width after USER P06 |0 to 511| The ORT completion width is replaced with this setting after stoppage
ORT stopping within the ORT completion width.

4.2.8.3 Output delay operation

Table 4-2-15
Name of parameter, Settin
No. Indication on 9 Description of setting
Name range
keypad
UNO ORT completion Oto 0 to 1000 (0.00 to 10.00s)
" | signal USER P07 Setting for timer after ORT completion to turning on ORT completion
07 ’ 1000 | .
ON timer signal.
UNO ORT completion Oto 0 to 1000 (0.00 to 10.00s)
" | signal USER P08 Setting for timer after ORT completion cancellation to turning off
08 ) 1000 . )
OFF timer ORT completion signal.

ORT (1) During regular operation

completion signal

(2) If the orientation signal is turned off /

]
Orientation signal

completion signal

Orientation
command

Orientation

]
Orientation signal

Stopping in orientation

/ completion width

Orientation completion signal

activation timer setting
4—%/
|

Orientation
command

Orientation

Stopping in orientation

completion width Orientation completion signal

activation timer setting

—

. Orientation completion signal

deactivation timer setting
Fig. 4-2-17
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4.2.8.4

Option monitor

Three types of data can be referred to from the keypad panel installed on the inverter.

Table 4-2-16

Option monitor

Description of indication

Data range

Description

Option monitor
3

Stopping position command

Positive value
0 to 32767

0 to 32767

Valid data of the stopping position setting (internal +
external) is displayed.

For the conversion method of the displayed data,
refer t0 4.2.5.3.

Option monitor
4

Datum shaft position in
Z-phase
(current position)

Positive value
0 to 32767

0 to 32767

The position in the forward direction
(counter-clockwise rotation) from the Z-phase datum
is displayed.

The angle of rotation of the shaft in reference to the
direction of rotation is displayed in pulses. For the
conversion method of the displayed data, refer to
4.2.5.3.

Option monitor

Position deviation

Positive value

-500 to 500

The deviation variable is displayed in the positive or
negative value.

Positive: If there is deviation in the forward direction,

5 (current position - stop position | -500 to 500 ) d he deviation t
command) pulses reverse rf)tatlon reduces tl 1e deviation to zero. .
Negative: If there is deviation in the reverse direction,
forward rotation reduces the deviation to zero. ("0" is
displayed for values exceeding +/-500.)
4.2.8.5 Gear selection

If a speed reduction means is installed between the motor and the shaft, the first slow speed,

(o -1 -\ W Package Software

speed control adjustment (gain, integration constant, etc.), position control gain (orientation gain),
and S-curve acceleration/deceleration time can be switched in four steps according to the gear
ratio, using digital inputs [RT1] and [RTZ2].

Table 4-2-17
Digital input Effective functions
[RT2] [RT1] Slow speed 1 Speed control Position Acceler.atlor.l/de S-curve setting
control celeration time
. S-curve acceleration
ASR1-P (gain) . :
ASR1-I (integration Accelorati Gon starting side !
constant) Oriontati cc;_e era1t|on -curve gc«lze_zrat;on
Slow speed 1 . rientation ime on arrival side
OFF OFF (1) ﬁggi]igl}?ﬁt?r gain 1 Deceleration S-curve deceleration
ASR1 detection filter time 1 on starting side 1
ASR1 output filter S-curve deceleration
P arrival side 1
ASR2-P (gain)
ASRi—clrS;r;;%;atlon Acceleration S-curve on starting
OFF ON Slow speed 1 ASR2-FF (gain) Orleqtatlon time 2_ side 2_ _
(2) ASR2 input filter gain 2 Deceleration | S-curve on arrival side
ASR2 detection filter time 2 2
ASR2 output filter
ASR2-P (gain)
ASRi—cI)rslsr:;engt)ratlon Acceleration S-curve on starting
ON OFF Slow speed 1 ASR2-FF (gain) Orleqtatlon time 3. side 3. '
3) ASR? input filter gain 3 Deceleration | S-curve on arrival side
ASR2 detection filter time 3 8
ASR2 output filter
ASR2-P (gain)
ASR%}!&?;%;%O” Acceleration S-curve on starting
ON ON Slow speed 1 ASR2-FF (gain) Orleqtatlon time 4‘ side 4‘ .
(4) ASR2 input filter gain 4 Deceleration | S-curve on arrival side
ASR2 detection filter time 4 4
ASR2 output filter

The function for damping the shock during switching (C70: ASR switching time) can be used.
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4.2.9 Troubleshooting

C

Start

)

An orientation command is
issued but the motor does not
stop.

No

A
The motor does not stop at
the target stopping position at
all.

No

A
The motor sometimes does
not stop at the target stopping
position.

No

The motor stops at the target
stopping position but the force
is weak. (Resistive torque)

No

A
The time until the motor stops
at the target stopping position
is too long.

No

A
Vibratory hunting is observed
when the motor stops at the
target position.

No

Slow hunting is observed
when the motor stops at the
target position.

No

The orientation completion
signal is not issued.

No

A

A change in the stopping
position is not reflected.

No

A
A change in the function code
at the keypad panel is not

reflected.
# No

C Contact us for any questions. >

Yes

A4

N OOk WN-

. Check if the X1 terminal function is set at "25" (U-DI).

. Check if the operation signal (FWD, REV) is turned on.

. Check if the spindle encoder advances in the B phase during forward
rotation of the motor.

. Check if the UPAC and PG option cards are installed.

. Check if the pulse count of the spindle encoder is set at UNO. 09.

. Check if the site for the orientation command is set at UNO. 04 (control
input selection).

. In power-on sequence? During orientation immediately after the power is
turned on, the datum position in the Z-phase is detected. If the speed is
too low, the datum position may not be detected in a single rotation.

8. heck if the feedback pulse (005) is set at "1."

Yes

A 4

1. Check if the target stop position can be checked with option monitor 3.

2. Check if the target position is specified in the number of pulses from the
Z-phase datum position.

3. Check if there is slippage in the mechanical system where the encoder is
installed.

Yes

A 4

1. The spindle encoder may be prone to electric noise.
Examine the wiring route and take other noise suppression measures.
2. Check if there is slippage in the mechanical system where the encoder
is installed.

Yes

v

1. Gradually increase the orientation gain and check that the resistive
torque increases.

Yes

A 4

For orientation from stopping state

1. Select the random access mode.

2. Increase the orientation gain.

3. Increase the slow speed 1 setting.

For orientation from running state

1. Reduce the deceleration time to slow speed 1.

2. Increase slow speed 1. However, with too large a setting, the braking
torque may be insufficient to cause failure to stop because the motor
stops in a single rotation from slow speed 1.

1. Reduce the orientation gain.
Yes |2, Reduce slow speed 1.
" 3. Reduce the ASR gain.
4. Increase the ASR integration time.
Yes

1. Examine the ratio between the orientation gain and ASR gain.
1-to-4 is recommended for the orientation gain-to-ASR gain ratio.

Yes

v

1. Set a stopping width at completion width setting (UNO. 05).
The completion signal is issued in the width.

2. Set the stopping width for transition after completion at UNO. 06
(completion width after stopping).

3. Check if the completion signal activation timer setting (UNO. 07) is too
large.

Yes

When internal stopping position setting 1 to 4 is used
1. Use the I/0 check of the keypad panel to check if contact switching is
received at VG7S.

| When external stopping position setting is used
" 1. Check option monitor 3 to check if the position change command is

received.
2. Check if the site for position change command is set at UNO. 04
(control input selection).

Yes

v

1. Some codes cannot be changed during operation.
See section 5-2 "Function Code."
2. Excessive settings are limited to the upper or lower limit.
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4.3 WPS-VG1-TEN

4.3 WPS-VG1-TEN Available soon

WPS-VG1-TEN is package software for tension control designed for a winding system.
(Windows Personal Computer Software Package-Tension control system on FRENIC-VG)

The features of the package are:

- Constant tension torque control with tension pickup detection

- Wound diameter calculation using a line speed command and winding motor speed
-Tension taper calculation

- Automatic sampling for mechanical torque by automatically measuring mechanical loss

- Interface for a POD or a PLC for setting tension, taper and various conditions. (Note that you
need an additional option card for interface)

This package software is provided for free on the CD-ROM for WPS-VG1-PCL (loader software).
You may download the software from our website. To configure a system using this package,
agreement with the following description is necessary.

[Terms of Agreement]
You are requested to agree to the following items.

Otherwise you should not use the WPS-VG1-TEN package software. If you need information
on the agreement, please contact our sales representative.

(o -1 I WPackage Software

(1) When you use the analog interface to build your system, you should consult the
"FRENIC-VG User's Manual" and apply sufficient measures for preventing noise.

(2) Al function codes U01 to 63 for tension control are set to '0' on delivery. The user must
change the setting of necessary parameters voluntarily according to the purpose.

(3) The battery included in the UPAC is used to back up the data. The lifetime of the battery is
five years (at 25°C). When the atmospheric temperature for the power supply you use is
high, the lifetime of the battery becomes shorter than five years. When the battery life is
reached, UPAC alarm "ErA" is displayed. If this alarm is displayed, change the battery
soon. Please refer to the appropriate section described on the UPAC in the "FRENIC-VG
User's Manual" for replacing the battery.

(4) If noise or vibration occurs due to resonance in the mechanical system or play in the gear,
the mechanical system must be examined and adjusted. When you cannot adjust the
machine system to restrain them, you should employ electrical measures, and you should
adjust the standard functions of the FRENIC-VG, the gain and integration time of the PID
controller, and the parameters for the filter while you separate the inverter from the floor.
Please note that we cannot provide measures for adding dedicated control applications
for the control of your UPAC or FRENIC-VG.

(5) You are not allowed by the copyright law to duplicate, rent, or resell the entire or a part of
the program.

(6) There is no limitation/restriction on adding, altering, or deleting the specification to
develop your own program based on this tension control program. We will provide
technical support and consultation on developing programs.

(7) Fuji is not responsible for direct or indirect damage caused by the program itself of
WPS-VG1-TEN or alteration, addition, or deletion made to the program by a customer.

| agree the terms above (Your signature here)
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4.3.1 System Consideration

4.3.1.1 Specifications

Table 4-3-1
Item Tension Control Specification
Model of option card You need the OPC-VG1-UPAC and an additional card for interface.
Package Software Tension control package. Version number "12000" (Use function code UNo. 64 for display.)
Control type Constant tension PID control with a tension pick up: ATR (Auto Tension Regulator)
Input [Ai1]: Tension detection signal OVto10V
signal [Ai2]: Line speed input0 V to 10 V
[Ao1]:-10Vto O Vto 10 V When defined as U-Ao, you can monitor the following
[A02]: -10 Vto O Vto 10V output.
Analog [Ao3]:-10 Vto O Vto 10 V 1. Tension setting [N]
Output 2. ATR correction [N]
signal 3. Wound diameter [mm]
4. Torque corresponding to tension command [%]
5. Acceleration/deceleration torque [%]
6. Mechanical loss torque [%]
[X1]: Cancel torque command (CCL)
[X2]: ON on operation command (U-Di)
[X3]: OFF on stop command (U-Di)
[X4]: ON on tension ON command (U-Di)
Isrl]g:;l [X5]: OFF on emergency stop (U-Di)
o [X6]: Alarm reset (U-Di)
Digital [X7]: Mechanical loss measuring command (U-Di)
[X8]: Reset wound diameter (U-Di)
[X9]: Coast-to-stop (U-Di)
[Y1]: ON on abnormal tension (U-Di)
g.;:gft [Y2]: Completion of mechanical loss measuring (U-Di)
[Y5]: ON on inverter error (U-Di)
[UO1]: Stall tension setting 0-0o[NJ/0-o
[U02]: Operation tension setting 0-g[NJ/0-o
[UO3]: Material thickness o - o[mm]/ o - o 1000
Others [U04]: Material width o-omm)/o-o
[ POD and T link ] [UO5]: Abnormal tension (Upper limit setting) 0 - 150[%]/0 - 150
Set with keypad [U06]: Abnormal tension (Lower limit setting) 0 - 150[%]/0 - 150
[UO7]: Wound diameter (Initial value) 100 - 1500 [mm}/100 - 1500
[U08]: Material mass 500 to 2000 [kg/m3]/500 to 2000
[UO9]: Linear taper setting 0 - 150[%]/0 - 150
[U10]: Two-point taper setting 0 - 150[%]/0 - 150
[U11]: Two-point taper diameter setting 0 - 2000[mm]/0 - 2000
T S """""""""""": 7~

[U10] %
[U09] %

I

Set tension -
[ka]
Dmin [U11] mm Dmax
[mm] [mm]

Fig. 4-3-1

* When you use the POD to set the data, connect the POD to the built-in RS485 port.

- When you use the PLC to set the data, use an option card (OPC-VG1-TL: T-Link I/F card or
OPC-VG1-CCL: CC-Link I/F card).
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4.3.2 Input/Output Standard Interface (single inverter is used)

1) Bit Signal from Control Panel to UPAC POD address
(1) Tension command (ON on ON) %IX1.5.5—0 ©-X4 Hardware/T-link/POD 401799-5
(2) Operation command (ON on command) %IX1.5.3—0 ©-X2 Hardware/T-link/POD 401799-3
(3) Stop command (OFF on stop) %IX1.5.4=0 ©-X3 Hardware/T-link/POD 401799-4
(4) Emergency stop (OFF on emergency stop)  %IX1 5.6=0 ©-X5 Hardware only
(5) Alarm reset (ON on reset) %IX1.5.7=0 ©-X6 Hardware/T-link/POD 401799-7

(6) Mechanical loss automatic measuring command (ON while command is active)
%1X1.5.8— ©=X7 Hardware/T-link/POD 401799-8
(7) Wound diameter reset (ON on reset) %I1X1.5.9—© ©-X8 Hardware/T-link/POD 401799-9

2) Bit Signal from UPAC to Control Panel
(1) Inverter error (ON on error) %QX1.23.4 Y5 Relay output Hardware 401799-5
(2) Abnormal tension (ON on abnormality)  %QX1.23.0 Y1 Transistor output Hardware 401799-0
(3) Completion of measuring mechanical loss (ON for two seconds after completion)
%QX1.23.1 Y2 Transistor output Hardware 401799-1

3) Data Setting from POD and Control Panel to UPAC

(o -1 I WPackage Software

(1) Line speed command Ai2 0 VDC to m V/O-mm/min
(2) Tension feedback signal input Ai1 0 VDCO to 10 V/O-aN
(3) Stall tension setting [N] 0tomN USER P1POD 402818
(4) Operation tension setting [N] 0tomN USER P2POD 402819
(5) Abnormal tension setting (Upper limit level) [N] 0 to mN USER P5POD 402822
(6) Abnormal tension setting (Lower limit level) [N] 0 to mN USER P6POD 402823
(7) Initial wound diameter setting [mm] m to mmm USER P7POD 402824
(8) Material width [mm] m to mmm USER P4POD 402821
(9) Material thickness [mm] m to mmm (1000=1mm) USER P3POD 402820
(10) Material specific gravity (density) [kg/m°] a to mkg/m® USER P8POD 402825
(11) Taper
(1) Linear taper setting [%] Otom% USER P9POD 402826
(2) Two-point taper setting [%] 0tom% USER P10POD 402827
(3) Two-point taper diameter setting [Mm] = to mmm USER P11POD 402828
T [Taper setting]
T @ [%] O [%]
Tension

— Tension set to (100-0)%

Dmin D® [mm] Dmax
Wound diameter —>

Fig. 4-3-2

(12) Load cell input 0 to =N USER P50POD 402867
(13) Speed monitor 0 to mm/min (1000=100m/min) USER P49POD 402866
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4) Example of Basic Connection
The following figure shows a connection example.

You can use the POD or the PLC to select different settings of tension. Note that there is a
restriction for the setting from PLC. (You can use the link No. to set U01 to U10.)

* You need an option card (OPC-VG1-TL) to use the PLC.
You use either the POD or the PLC to constitute your system.

'
| Dedicated motor !
1

ZACL
MCCB MC FRNOVG1-O
B\c L1/R CT use
Power supply °lo N Lo/S
30 —0 g\c
L3/T
50Hz/60Hz %\C
AN
RO

[PGP]
[PeM]
[PAl

(13] [ ] [rB]

[12]

T0

0]
[11] od
[ I
[FwD] [TH1] ¢ p
(eevy  KEYPADpanel oy |1 |
o [X1] CCL(Torque command cancel) 1l l LA : NTC thermlstEor |
Operation ——o [x2] U-DI(ON on operation command) [v2] l |_ ——— |
Stop [X3] U-Di(OFF on stop command) [v3) J Transistor output
Tension ON e——o [X4]U-Di(ON on tension ON command)[“] I

Digital input Emergency
stop

)—Q_Q—] [X5]U-Di(OFF on emergency command)r ey ‘[

Alarmreset p—o0 o———[X6]  U-DI(ON on alarm reset)
Mechanical

P U-Di(Mechanical loss
—oO X7 .
nﬁzsasuring [x7] measuring command) [y5a] Relay output
X\i/aorLrI\g[tjer —O [X8] U-Di(ON on wound diameter reset) [vsc) Inverter Fault
reset

T [x9] BX(Coast-to-stop)

L ———[cm] 3D'X l30a]

_______ N (a0s] |
2 Alarm relay output

~ [30c]

OPC-VG1-TL

Tension feedback signal
(tension detection signal)
(DCO-10V)

U-AI(E49=14)[Ai1]

[m]

Line speed command
U-AIE50=14)[Ai2] <

(DCO-10V)

OPC-VG1-UPAC DC REACTOR

E
©) U-AO(E69=30) U-AO(E70=30)
[Ao01] [m] [Ao02] - )
. Braking resistor
T
[— —
DCo-10v DCO-*10V
Fig. 4-3-3
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4.3 WPS-VG1-TEN

4.3.3 How to Adjust

Follow the steps below for adjusting.

1) Mechanical Loss Automatic Measuring

You can use the mechanical loss automatic measuring command to measure torques

necessary for loads at individual rotations of your motor, and store the data into the software.

(Required time for the automatic measuring is about eight minutes.)

<Mechanical conditions>

» Operate while a paper tube is attached. (Raw material is not required.)

<Mechanical loss measuring>

* Operate at the maximum motor rotation speed determined by the maximum line speed, the minimum

wound diameter and the speed reduction ratio.

» The rotation speed is automatically measured at 20 points while the speed is reduced

stepwise.

« After the mechanical loss is measured, the motor accelerates to the maximum rotation speed
again to automatically measure the acceleration torque. It is dangerous, and you should
watch for eight minutes until the measuring is completed. Keep away from your winding
machine.

2) Set/Check Fixed Constants
« Start the UPAC and check the constants. (038: "1" or "2")
* To prevent a malfunction, reset the 1/0 definition for UPAC=>INV.
[Uncheck the check marks for the individual output in the 1/O group setting in System_Definition.
(Record the existing setting for later recovery.)]
(1) Dedicated Software for Winding Machines
The current software is configured for a winding machine.

(2) /0 Check
» Experimentally apply external DI's, and use the online monitor of the UPAC to check their
state.
» Use the online monitor of the UPAC to check whether external analog inputs are

received as correct values.

(3) Checking Individual Constants
Check if input values set by using the user parameters are received in the UPAC as
correct values.
If you can experimentally provide the tension command value and the like, check the
calculated torque value.

3) Adjusting Control Parameters
» Conduct individual adjusting with an actual operation while raw material is mounted.
* Set the I/O definition for UPAC=>INV.
[Uncheck the check marks for the individual output in the 1/0O group setting in System_Definition.
(Record the existing setting for later recovery.)]
(1) Setting Individual Conditions
Set the subjects to adjusting: U01, U02, U03, U04, UO5, U06, UO7, U08, U09, U10,
U11, U12, U13, U14, U15, U27, U28, U31, and U48.
Acceleration/deceleration time: FO7 and FO8 (Set the times to reach the speeds
described above, and set the pitch of rising speed. Note that set the same values as
the rising/falling of the line speed.)
(2) Tension Control (PID Parameters)
Base parameters for the tension control.
Subjects to adjusting: U20, U21, U25, U26, U29, U30, U44, and U56 to U61
Proportional term (P): U17 and U22
Integral term (I): U18 and U23
Differential term (D): U19 and U24
(1) Adjust tension control parameters during the stall operation.
(2) Adjust slack on start.
Adjust what corresponds to dynamic mechanical loss torque. Set U38, U39, U45,
and U46.
(3) Adjust the tension control parameters at a constant speed.
(4) Adjust the acceleration/deceleration compensation torque.
Conduct a line operation after adjusting the stall tension, and adjust while
increasing/decreasing the speed.
Set U33, U34 to U42, U45 to U48, U62, and U63.
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4.3.4 Parameter Description

1) Functions for Setting Tension and Material Conditions

( Uo1 ) [ stall tension setting Set value: 0 to 980/0 to 980 [N] (without limiter) |
Sets the tension setting value while stalling. (Stall tension is present while the tension is ON and the
operation command is OFF.)

( U02 ) [ Operation tension setting Set value: 0 to 980/0 to 980 [N] (without limiter) |

Sets the tension set value while operating. (Operation tension is present while the tension is
ON and the operation command is ON.)

uo3 Material thickness setting Set value: 1 to 30000/0.001 to 30[mm]
(without limiter)

uo4 Material width setting Set value: 100 to 1000/100 to 1000[mm]
(without limiter)

2) Functions Relevant to Setting Material Conditions
[ 05 ] [ Abnormal tension (Upper Set value: 0 to 1960/0 to 1960 [N] (without ]

limit setting) limiter)
uo6 Abnormal tension (Lower Set value: 0 to 1960/0 to 1960 [N] (without
limit setting) limiter)

When these set values are exceeded, a signal for stopping the line operation is provided
externally, and the winding machine stops.

uo7 Wound diameter (Initial Set value: 100 to 1500/100 to 1500[mm]
value) (without limiter)
Sets the initial wound diameter of the winding machine.
uos Material mass Set value: 500 to 2000/500 to 2000[kg/m"]
(without limiter)

Enter a mass per 1 m®in [kg].
Sets for calculating the acceleration/deceleration torque. (Used for GD? conversion
corresponding to the material)

3) Taper Setting

[ uo9 ] [ Linear taper setting Set value: 0 to 150/0 to 150 [%] (without Iimiter)]
See the figure below.

(_U10 ] [ Two-point taper setting Set value: 0 to 150/0 to 150 [%] (without limiter))

See the figure below.

U11 Two-point taper diameter Set value: 0 to 2000/0 to 2000[mm] (without
setting limiter)
See the figure below. T

T 1

Tension[N] N
: . Set tension value at the

: maximum diameter:
' Tx(100-U09)-+-100[N]

Dmin ! Dmax
Wound @

. uz28
diameter 5
[mm¢ ]
Fig. 4-3-4
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4) Tension Conditions Setting

f 1 ( Coil diameter (minimum Set value: 100 to 2000/100 to 2000[mm] )
u12 - . -

L ) U diameter) (without limiter) )
Enter the minimum value for the coil diameter. (Enter the bobbin diameter.)

e N : : R

Range setting for maximum g\ ... ¢ 16 14700/0 to 1470 [N] (without

u13 value for tension detection limiter)

L ) __value )

Enter the maximum tension for scale conversion for the tension detection value.
Use N for entry.

[ U1 4][ Speed reduction ratio Set value: 0 to 10000/0 to 100.00 (without ]

limiter)
Motor rotation speed
Enter Machine shaft rotation speed x 100.
U15 Range setting for Set value: 0 to 9800/0 to 980 [N] (without
maximum tension set value limiter)

Enter the maximum tension set value for scale conversion for the tension set value.
Use N for entry. (Enter 0kgx9.8.)

5) Functions Relevant to Detecting Tension
These are terms set for the feed back control for a difference between the instructed tension
and the detected tension.
A proportional operation (P), an integral operation (), and a differential operation (D) of the
ATR as a control type for eliminating a difference between a measured value and a
reference value are used for a highly precise tension feed back control.

(o -1 I WPackage Software

( U16 ] [ PID control type selection  Set value: Fixed to 000 )

Fixed to the PID control type described in the figure below.
——— U16=0: PID Type ——— ——

ATR output =(ATR-P)+(ATR-I)+(ATR-D)

Tension
feedback

| regulator

ATR output

Fig. 4-3-5
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6) Functions Relevant to Feedback Control

(

|

~

P gain for ATR (during

Set value: 0 to 10000/0 to 10.000 [times]

Ly J {__ constant speed) (without limiter)

Sets P gain while the line speed is constant.

U18 ) | time for ATR (during constant Set value: 0 to 10000/0 to 100.00 [sec]
J __speed) (without limiter)

Sets | time while the line speed is constant.

U19 1 ( D time for ATR (during Set value: 0 to 10000/0 to 10.000 [sec]

J

(.

constant speed)

(without limiter)

Sets D time while the line speed is constant.

u20

N

J

|

Upper limit value for ATR
(while constant speed)

Set value: -300 to 300/-300 to 300[%]
(without limiter)

It will be the upper limit value for correction value of the ATR while the line speed is constant.

u21

J

N\ (

(8

Lower limit value for ATR
(while constant speed)

Set value: -300 to 300/-300 to 300[%]
(without limiter)

It will be the lower limit value for correction value of the ATR while the line speed is constant.

~

P gain for ATR(while

Set value: 0 to 10000/0 to 10.000 [times]

L L ) accelerating/decelerating line) (without limiter) )
Sets P gain while accelerating/decelerating the line.
e 1 ( 1time for ATR(while Set value: 0 to 10000/0 to 100.00 [sec]

) __accelerating/decelerating line)  (without limiter) )

Sets | time while accelerating/decelerating the line.

[ U24 1 ( D time for ATR(while Set value: 0 to 10000/0 to 10.000 [sec]

L J | accelerating/decelerating line)  (without limiter) )
Sets D time while accelerating/decelerating the line.

( e 1 ( Upper limit value for ATR(while Set value: -300 to 300/-300 to 300[%] )

L ) U accelerating/decelerating line)  (without limiter) )
It will be the upper limit value for correction value of the ATR while accelerating/decelerating
the line.

=)

Lower limit value for
ATR(while
accelerating/decelerating line)

Set value: -300 to 300/-300 to 300[%]
(without limiter)

|

It will be the lower limit value for correction value of the ATR while accelerating/decelerating the

line.
1 ( Maximum value setting for line  Set value: 0 to 20000/0 to 2000 [m/min]
u27 p o
J _ _speed (without limiter)
Enter the maximum speed for scale conversion for the line speed.
U28 ) Maximum diameter setting Set value: 100 to 2000/100 to 2000[mm)]
J L (without limiter)
Enter the maximum diameter for scale conversion for the wound diameter.
U29 ) Limit (upper limit) for ATR Set value: -300 to 300/-300 to 300[%]
while stalling (without limiter)

J

(8

Sets the upper limit value for the correction value by the ATR while stalling.
Increase this setting when you want to increase the correction value by the ATR while stalling.
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U30 Limit (lower limit) for ATR while Set value: -300 to 300/-300 to 300[%:]
stalling (without limiter)

Sets the upper limit value for the correction value by the ATR while stalling.
Increase this setting when you want to increase the correction value by the ATR while stalling.
Minimum rotation speed Set value: 15 to 1500/15 to 1500 [r/min]
U31 . -
(without limiter)

Enter the minimum rotation speed of a winding motor when the wound diameter is the
maximum at the maximum line speed for calculating the wound diameter.

Mx Speed reduction ratio = calculate and enter minimum rotation speed of motor
D max[m]x T

Mot tati d
[Speed reduction ratio = 1 j

Machine shaft rotation speed

7) ATR Control Timing Adjusting

( U44 ) [ Speed for turning off ATR Set value: 0 to 100/0 to 1 [m] )
Sets the line speed for turning off the ATR correction. Sets to 0 when you want it active until
complete stop.

( U56 ) [ Delay timer setting for ATR OFF  Set value: 0 to 5000/0 to 5 [sec] )

Sets the time until the ATR control is turned off after the condition for turning off the ATR is met.
( N\ )

Delay timer setting for Set value: 0 to 5000/0 to 5 [sec]
us7 detecting speed of out of

N ~J \__material )
Sets the time for the timer for confirming that the machine is out of material.

( N\

Uss Delay timer setting for enabling
L J U _ATRPI

Sets the time to start the ATR control after conditions for enabling the ATR are met.

4 1\

Detecting speed of out of
L LR J U material

Rotation speed calculated from the wound diameter + a is used as a reference for detecting
the speed.

Sets the +a value here.

Set value: 0 to 5000/0 to 5 [sec]

~

Set value: 0 to 2000/0 to 2000 [r/min]

J

( U60 ) [ Torque command limit Set value: 0 to 15000/0 to 150 [%] )
Usually enter a value so as to fix this torque command limit to 150%.
( U61 ) ( ATR dead zone width Set value: 0 to 100/0 to 100 [N] )

Enter the width of a dead zone for the ATR control input.

8) Functions Relevant to Acceleration/Deceleration Compensation Torque

U33 Acceleration/deceleration
detection level (dead zone)

Sets the deviation amount of change in order to determine the constant speed/acceleration. (The
deviation amount is affected by changes in the speed command value. Sets so as to avoid a detection
error at a constant speed.) The value is compared with the previous value at a 1-msec calculation interval.

Set value: 0 to 1000 ]

[ U34 ] [ Deceleration detection level
(dead zone)

Sets the deviation amount of change in order to determine the deceleration. (The deviation amount is

affected by changes in the speed command value. Sets so as to avoid a detection error at a constant
speed.) The value is compared with the previous value at a 1-msec calculation interval.

Set value: 0 to -1000 ]
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( U35 ) ( Torque command limit Set value: 0 to 1000/0 to 1000 [msec] )
Sets a time for a filter through which the last output of the torque command passes. (Standard: 5 msec)

([ U36 ) [ GD’corresponding to reel [kgm’] Set value: 1 to 32767/0.01 to 327.67 [kgm’]
Calculates GD? corresponding to a reel converted into the motor shaft.

( U37 ) [ Speed setting correction Set value: 0 to 200/0 to 200 [%] )

Sets this correction value slightly smaller than 100 when a material is slightly slipping with
respect to the line speed set value.

[ U38 ] [ Active time of dynamic mechanical
loss (while operating)
Use this setting when you cannot adjust by using the acceleration/deceleration torque
compensation.
Sets the time when the toque compensation corresponding to the dynamic mechanical loss is
applied when starting the operation. Sets 0 to disable.
Adjust this time when the tension decreases when starting the operation.

Set value: 0 to 5000/0 to 5 [sec] ]

U39 Active time of dynamic
mechanical loss (while stalling)

Use this setting when you cannot adjust to a set tension by using the stall operation.

Adjust this time when the tension decreases during the stall operation. Sets 0 to disable.

Use this setting after the wound diameter is reset to an initial value.

U40 Deceleration dv/dt on
emergency stop

Used for calculating the deceleration compensation torque on an emergency stop.
[Example] dv/dt for stopping from 500 m/min in five seconds is —500/5=—100.

Acceleration/deceleration
U41

Set value: 0 to 5000/0 to 5 [sec] ]

Set value: 0 to -100/0 to -100[m/min/sec] ]

torque correction Set value: 0 to 150/0 to 150 [%)]
corresponding to material

Corrects an excess/deficiency of an acceleration/deceleration torque due to a material. Usually

sets to 100%.

Acceleration/deceleration

u42 torque correction Set value: 0 to 150/0 to 150 [%)]
corresponding to reel

Corrects an excess/deficiency of an acceleration/deceleration torque due to reel (mechanical

system). Usually sets to 100%.

( N ( Torque setting corresponding )
u45 to dynamic mechanical Set value: 0 to 3000/0 to 30 [%]

L ) _ loss(while operating) )
Enter a mechanical loss torque on staring the operation.

( N ( Torque setting corresponding )
u46 to dynamic mechanical Set value: 0 to 3000/0 to 30 [%)]

L ) \__loss(while operating) )
Enter a mechanical loss torque when starting stall.

[ us8 ] [ Tension feedback filter setting Set value: 0 to 5000/0 to 5 [sec] ]
Sets the filter time for the input of the detected tension. The standard setting is 5 msec.

[ ue62 ] [ dv/dt during acceleration Set value: 0 to 100/0 to 100[m/min/sec] ]

Used for calculating a compensation torque during acceleration.
[Example] dv/dt for accelerating to 500 m/min in twenty seconds is 500/20=25.

( U3 ) ( dv/dt during deceleration Set value: 0 to -100/0 to -100[m/min/sec]
Usually used for calculating a compensation torque during deceleration.
[Example] dv/dt for decelerating from 500 m/min in ten seconds is —500/10=-50.

—
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9) [Ao1 to Ao5] Monitor Output Selection

[Ao1] Output item selection Set value: 1 to 6
U51 .
for output monitor

1: Final value for tension command [N] (10 V for the maximum tension setting)

2: Final value corresponding to the ATR correction [N] (10 V for the maximum tension
setting)

3: Current value of wound diameter [mm] (10 V for the maximum diameter)

Torque corresponding to tension command [%] (10 V for 150%)

5: Torque for compensating acceleration/deceleration [%] (10 V for 150%)

6: Torque for compensating mechanical loss [%] (10 V for 150%)

U52 [Ao2] Output item selection Set value: 1 to 6
for output monitor

1: Final value for tension command [N] (10 V for the maximum tension setting)

2: Final value corresponding to the ATR correction [N] (10 V for the maximum tension
setting)

3: Current value of wound diameter [mm] (10 V for the maximum diameter)

Torque corresponding to tension command [%] (10 V for 150%)

5: Torque for compensating acceleration/deceleration [%] (10 V for 150%)

6: Torque for compensating mechanical loss [%] (10 V for 150%)

[Ao3] Output item selection Set value: 1to 6
us3 :
for output monitor

1: Final value for tension command [N] (10 V for the maximum tension setting)

2: Final value corresponding to the ATR correction [N] (10 V for the maximum tension
setting)

3: Current value of wound diameter [mm] (10 V for the maximum diameter)

4: Torque corresponding to tension command[%] (10 V for 150%)

5: Torque for compensating acceleration/deceleration [%] (10 V for 150%)

6: Torque for compensating mechanical loss [%] (10 V for 150%)

U54 [Ao4] Output item selection Set value: 1to 6
for output monitor

1: Final value for tension command [N] (10 V for the maximum tension setting)

2: Final value corresponding to the ATR correction [N] (10 V for the maximum tension
setting)

3: Current value of wound diameter [mm] (10 V for the maximum diameter)

4: Torque corresponding to tension command([%] (10 V for 150%)

5: Torque for compensating acceleration/deceleration [%] (10 V for 150%)

6: Torque for compensating mechanical loss [%] (10 V for 150%)

[Ao5] Output item selection Set value: 1 to 6
u55 .
for output monitor

1: Total corresponding to torque command [%] (10 V for 150%)

2: Final value corresponding to the ATR correction [N] (10 V for the maximum tension
setting)

3: Current value of wound diameter [mm] (10 V for the maximum diameter)

4: Torque corresponding to tension command[%] (10 V for 150%)

5: Torque for compensating acceleration/deceleration [%] (10 V for 150%)

6: Torque for compensating mechanical loss [%] (10 V for 150%)

* When you use [Ao4] and [Ao5], you need an AlO option (OPC-VG1-Al0).
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4.3.5 Table for Setting Relevant Parameters

1) U Code Parameters (Subject to setting/adjusting for UPAC tension control)

Table 4-3-2
&  Function LCD displa Min Changs
g Name play Valid setting range (Note 1) Unit N1 Initial value during Remarks See
S8 code (Japanese) unit operation
uo1 IStall tension setting 0 to 980 0 to 980(N) (N) 1 POD.PLC o 4-49
uo2 [Operation tension setting 0 to 980 0 to 980(N) (N) 1 POD.PLC o 4-49
uo3 Material thickness 1 to 30000  [0.001 to 30(mm) (mm) 0.01 POD.PLC o 4-49
uo4 Material width 100 to 2000 {100 to 2000(mm) (mm) 1 POD.PLC o 4-49
uos EV’:;"” upper limit (error 0101960 |0 to 1960(N) N) 1 | popb.pLC o 4-49
U06 Lower limit (error level) 0 to 980 [0 to 980(N) (N) 1 POD.PLC o 4-49
uo7 Wound diameter (Initial value: 100 to 2000 [100 to 2000(mm) (mm) 1 POD.PLC o 4-49
Uo08 Material mass 500 to 2000 _[500 - 2000(kg/m") (kg/m”) 1 POD.PLC B 4-49
u09 Linear taper setting 0 to 150 0 to 150(%) (%) 1 POD.PLC o 4-49
u10 [Two-point taper setting 0 to 150 0 to 150(%) (%) 1 POD.PLC o 4-49
Ut z;vt‘i’i;“;"'”‘ taper diameter 0t02000 |0 to 2000(mm) (mm) 1 o 4-49
u12 (Coil diameter (minimum 100 to 2000 [100 to 2000(mm) (mm) 1 100 o 4-50
diameter)
Maximum tension F B
u13 ange 120kt 0 to 14700 [0 to 1470(N) (N) 1 o 4-50
U4 [Speed reduction ratio 01010000 0 to 100.00 0.01 0 450
(motor/machine x 100)
u1s :‘:ﬁ;‘?“m tension setting 0t0 14700 |0 to 1470(N) N) 1 o 4-50
U16 (Unused) P 000 45
u17 JATR_CON: P gain 0 to 10000 |0 to 10.000(times) (times) 0.001 6000 o 4-5
u18 IATR_CON: | time 0 to 10000 |0 to 100.00(sec) (sec) 0.01 400 o 4-5
u19 IATR_CON: D time 0 to 10000 |0 to 10.000(sec) (sec) 0.01 1 o 4-5
uU20 IATR_CO -300 to 300 |-300 to 300(%) (%) 1 100 o 4-5
u21 IATR_CON: -300 to 300 |-300 to 300(%) (%) 1 -100 o 4-5
IATR_CON
u22 (accelerating/decelerating  BYPPRUSER P22[0 to 10000 [0 to 10.000(tmes) (times) | 0.001 | 6000 451
IATR_No .1: P gain
IATR_CON
u23 (ame'e’a"”g’de"e'em"”ﬁ 2;2 PEY USER P23 [0 to 10000 |0 to 100.00(sec) (sec) 0.01 400 o 4-51
IATR_No .1: | time
IATR_CON
u24 (@ooslerating/decelerating "D tme IRZZBUSER P24 [0 t0 10000 [0 to 10.000(sec) (sec) 0.01 1 o 4-51
IATR _No .1: D time
uU25 IATR_No.1: Limit (upper) (WP USER P25 |-300 to 300 [-300 to 300(%) (%) 1 0 o 4-51
U26 IATR_No .1: Limit (lower) [WP{MUSER P26 |-300 to 300 [-300 to 300(%) (%) 1 0 o 4-51
u27 Line speed (VP38 USER P27 [0 to 20000 [0 to 2000(mm) (m/min) 1 o 4-51
uU28 Maximum diameter [WP2:MUSER P28 [10 to 2000 [100 to 2000(mm) (mm) 1 o 4-51
u29 ';;’;"i‘ng’ppe” forATR while  SYPPBUSER P29 [0t0 500 |0 to 500(%) %) 1 300 ° 4-51
u30 'S':;’Hi‘ng"we’) for ATR while  SYRWUSER P30 (0t0 500 |0 to 500(%) %) 1 100 ° 452
U31 Minimum rotation speed 15 to 1500 [15 to 1500(r/min) (r/min) 1 o 4-52
U32 (Unused) 0 -
U33 IAcceleration detection level ER P33 |0 to 1000 1 20 o 4-52
U34 Deceleration detection level ER P34 |0 to -1000 1 -20 o 4-52
U35 [Torque command limit 0 to 1000 0 to 1000(ms) (ms) 1 5 o 4-52
u36 ﬁgmil""es""”d'"g toreel 01032767 |0 to 327.67(kgm?) (kgm®) | 0.01 ° 4-53
U3z ISpeed setting correction 0 to 200 0 to 200(%) (%) 1 100 o 4-53
{Active time of dynamic mechanical _
u3s loss (while operating) 0 to 5000 0 to 5(sec) (sec) 0.001 0 o 4-53
(Active time of dynamic mechanical _
U39 loss (whie staling) 0 to 5000 0 to 5(sec) (sec) 0.001 2000 o 4-53
" 0 to 5.0 (m/min/sec)
Deceleration dv/dt on N .
u40 lemergency stop SE'\::Z; a negative| (m/min/sec) -1 -2 o 4-53
|Acceleration/deceleration
u41 torque correction 0 to 150 0 to 150(%) (%) 1 100 o 4-53
lcorresponding to material
|Acceleration/deceleration
u42 ltorque correction 0 to 150 0 to 150(%) (%) 1 100 o 4-53
lcorresponding to reel
U43 (Unused) -
U44 [Speed for turning off ATR 0 to 100 0 to 1(mm) (m/min) 1 125 o 4-52
[Torque corresponding to dynamic _
U45 nechanical loss (whi operating 0to 1500 |0 to 15(%) (%) 1 0 o 4-53
[Torque comesponding to dynamic o o _ N
U46 mechencalons (uhie siig) 0to 1500 |0 to 15(%) (%) 1 15 o 4-53
u47 (Unused) z
U4s8 i K fiter seting 0 to 5000 0 to 5(sec) (sec) 0.001 5 o 4-53
use Line speed monitor (To POD) 0t020000 [0 to 2000(mm) (mimin) < | Monitor o [Monior only. Ouput &y
Us0 Load cell output (To POD) 0101960  [0to 1960(N) o) < | Monitor o [Montor only. Outpu
Us1 [Ao1 Monitor output selection 0to 6 - 0 o 4-54
us52 [A02 Monitor output selection 0to 6 - 3 o 4-54
U53 IAo3 Monitor output selection 0to 6 - 2 o 4-54
Us4 IAo4 Monitor output selection 0to 6 - 5 o 4-54
Us5 IAo5 Monitor output selection 0to 6 - 1 o 4-54
Us6 IATR Pi OFF delay timer 0 to 5,000(ms) (ms) 1 200 o 4-52
Delay timer for detecting speed for N N
us7 lout of pipe 0 to 5,000(ms) (ms) 1 0 o 4-52
Us8 IATR Pi enabling delay timer 0 to 5,000(ms) (ms) 1 0 o 4-52
ISpeed limiter + N(Detecting . . N .
us9 lspeed of out of material 10 to 200(r/min) (r/min) 1 100 o 4-52
u60 I+ torque command limit 0 to 15000 |0 to 150(%) (%) 1 15000 o 4-52
U61 IATR dead zone width 10/20(N) (N) 1 o 4-52
u62 dv/dt during acceleration 0 to 100(m/min/sec) (m/min/sec) 1 1 o 4-53
0 to -100 (m/min/sec)|
(VK] dv/dt during deceleration (Enter a negative| (m/min/sec) -1 -1 o 4-53
value)
ue4 /ersion information Reference 1200 1 -
only

Note 1) Though setting in a range from -32768 to 32767 is possible for U01 to U64, set in the valid setting
ranges described in the table above.
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2) Other Relevant Parameters

Table 4-3-3
Ui Name el Effective setting range Unit ATl il %':Jar::%e Remarks See
code (Japanese) unit | value operation
Fo1 ppeed seiing SPD CMD 1 0to7 - 1 0 x -
F02 Operation OPRMETHOD | 0.1 - 1 0 X -
method
Fo3 M1 maximum M1-Nmax 50 to 24000 @miny | 1| 1500 X B
speed
Acccloration 0,01 10 99.99 0.01
Fo7 pecel ACC TIMEA 100.0 t0 999.9 (sec) | 0.1 5 o :
1000 to 3600 1
Docooration 0.01 10 99.99 0.01
Fo8 Decel DEC TIME1 100.0 t0 999.9 (sec) | 0.1 5 o :
1000 to 3600 1
Gain(for speed . . o B
F17 setingsignal 12) Setting gain 0.00 to 200 (%) 0.1 100 <]
Bias
F18 (for speed setting Bias speed -24000 to 24000 1 0 o -
Signal 12)
F40 Torque fimiter TLIM MODE1 0to3 - 1 0 X -
mode 1
EO1 X1 fur!ctlon X1 FUNC 0to 63 - 1 0 X ON on canceling torque command -
selection [0}
E02 X2 function X2 FUNC 0t063 - 1 1 X | ON on operation command - =
selection [
E03 X3 function X3 FUNC 0t063 - 1 2 X | OFF for stop command - =
selection =
E04 X4 function X4 FUNC 01063 - 1 3 X | ON on tension ON command - o
selection [¢p]
E05 X5 function X5 FUNC 0t063 . 1 4 X | OFF on emergency stop - )
selection o))
E06 X6 function X6 FUNC 0t063 - 1 5 X | Alarm reset (ON on reset) - @
selection X
EO7 X7 fur!ctlon X7 FUNC 0to 63 - 1 7 X Mechanical loss automatic measuring - [S)
selection ©
E08 X8 function X8 FUNC 01063 - 1 8 X | Resetwound diameter - 25
selection
E09 X9 function X9 FUNC 0t063 - 1 9 X | Coast-to-stop command - <
selection [
Xfunction nomally ~ B Q
E14 Xincionno X NORMAL 0000 to 01FF 1 0 X 2
Y1 function .
E15 " Y1 FUNC 0to 47 - 1 1 X Abnormal tension - [+]
selection
Y2 function =
E16 " Y2 FUNC 0to 47 - 1 2 X Completion of mechanical loss measuring - o
selection
E17 Y3 function Y3 FUNC 0to47 . 1 3 X | Speed is present -
selection
E18 Y4 function Y4 FUNC 0to 47 . 1 4 X | Speed detection 1 (unused) -
selection
E19 Y5 function Y5 FUNC 0to47 - 1 14 X | Inverter error -
selection
E49 Ait function Ai1 FUNC 0to18 . 1 0 X | Detected tension input 0 — 10v/ 0 - N -
selection
E50 Ai2 function Ai2 FUNC 0to18 . 1 0 X | Line speed command 0 — 10 V/ 0 — m/min -
selection
E51 Ai3 function A3 FUNC 0to18 - 1 0 X | Notused -
selection
ES52 Ai4 function A4 FUNC 0to18 - 1 0 X | Notused -
selection
DU - 10,0000 -
E53 Ai1 gain setting GAIN Ai1 10,000 (times) | 0.001 1 o -
P - 10,000 0 -
E54 Ai2 gain setting GAIN Ai2 10,000 (times) | 0.001 1 o -
D - 10,000 o -
E55 Ai3 gain setting GAIN Ai3 10,000 (times) | 0.001 1 o -
— - 10,000 o -
Ai4 gain setting GAIN Ai4 10,000 (times) | 0.001 1 o -
A bias seffing BIAS ATl -100.0 t0 100.0 %) | 04 0 B B
Ai2 bias setting BIAS Ai2 -100.0 to 100.0 (%) 0. 0 o -
Ai3 bias setting BIAS Ai3 -100.0 to 100.0 (%) 0. 0 o -
Aid bias seffing BIAS Aid 100.0 t0 100.0 %) | 0. 0 B 5
Al filter setting FILTERA 0.00 0 0.50 (5) ] 0.001 | 00 o -
A2 filter setting FILTER A2 0.00 10 0.50 (s)_10.001 | 00 o -
Ai3 filter setting FILTER A 0.00 10 0.50 (s)_10.001 | 00 o -
Aid filter setting FILTER Ai4 0.00 10 0.50 (s)_]0.001 | 00 ° -
Aot function AOTFUNC 0to31 - 1 1 o -
selection
E70 Ac2function WAl A02 FUNC 0to 31 - 1 6 o .
selection
E71 A3 function AO3 FUNC 0to 31 - 1 3 o .
selection
E72 Ao function AO4 FUNC 0to 31 - 1 0 o | Notused .
selection
E73 AoS function AO5 FUNC 0to 31 - 1 0 o | Notused .
selection
prz | Mironloss M1-LOSS1 0.01 ° -
coefficient 1
P13 M1 iron loss M1-LOSS2 0.01 o -
coefficient 2
P14 M1 iron loss M1-LOSS3 0.01 o -
coefficient 3
Fo02 Allsave funclion ALL SAVE 04 - 7 0 -
Do speeddecion
006 HinPGpe LS-PG DEF 100 to 60000 en | 1 | 102 o .
number)
Digital ine speed
detection definiion
007 e LS-PG CP1 0t0 9999 1| 1000 o :
corection)
Digital ine speed
detection definiion
008 o LS-PG CP2 0t0 9999 1| 1000 o :
comection 1)
538 UPAC startstop UPAC ACT 0.1.2 7 0 X -
039 UPRC memory UPAC MEMOR | 0000 to 001F 1 0 X -
540 UPAC Address UPAC ADRES _| 100 to 255 7 100 X -
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4.3.6 Calculation Control Block Diagrams

1) Mechanical Loss Automatic Measuring Control Block

UPAC

——> Speed command

—_— Mechanical loss

0 o— ! .
Mechanical loss automatic automatic measuring
measuring command

Automatic measuring Mechanical loss Reads in torque
completion torque data file command
(ON for two seconds on
completion)
Fig. 4-3-6

+ Use the completion commandiEBlland set a hard sequence to turn OFF the mechanical
loss automatic measuring command ESH.

» To cancel automatic measurement midway, turn off the mechanical loss automatic
measuring command [ESH

2) Wound Diameter Calculation Control Block

———
DCO0-10V ! UPACl

Line speed command Wound diameter | Outpt;t from !
oun
Wound diameter reset Actual rotation speed of calculation \"’vial:“eter |
(ON on reset) | winding machine motor calculation !
Hardware —— Reset to initial " |
sequence or o diameter |
T-Link |
I
o 100 to 2000/100 to 2000[mm] |
Initial diameter |
Minimum coil m 100 to 2000/100 to 2000[mm] X
diameter
POD _ _ 100 to 2000/100 to 2000[mm] |
KEYPAD Maximum diameter u28 !
panel .
T-Link* Minimum rotation 15 to 1500/15 to 1500[r/min] |
speed !
Line speed 0 to 20000/0 to 2000[m/min] |
(maximum) |
) ) 1 to 30000/0.00 to 30[mm]
Material thickness* |
Speed Motor rotgtion 0 to 10000/0 to 100.00 I
reduction —Speed |
ratio Machine
rotation speed !
| |
- -  _ - - -

Items marked by * can be set from the PLC after you add the T-Link I/F card.
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4.3 WPS-VG1-TEN

3) Tension Set Value Block

ON on tension ON
o ©

Tension set

On during line operation

o ©

Stall tension setting*

Operation tension
POD setting

KEYPAD| Tension upper limit
panel (Alarm level)*
T-Link* Tension lower limit
(Alarm level)*

Speed Motor rotation
f speed
reduction
ratio Machine
rotation speed
Maximum tension
setting range

0 to 980/0 to 980[N]

0 to 980/0 to 980[N]

0 to 1960/0 to 1960[N]

0 to 980/0 to 980[N]

*4 ATR output
0 to 10000/0 to 100.00

0 to 14700/0 to 1470[N]

I *1 Output from wound
diameter calculation
| *2 Output from taper

calculation

value calculation

1
Torque output
> corresponding
to tension

Iltems marked by * can be set from the PLC after you add the T-Link I/F card.

4) Taper Calculation Block

P —- _

Linear taper setting®

Two-point taper
setting

Two-point taper
diameter setting

m 0 to 2000/0 to 2000[mm)]
u11

UPAC

Output from wound
diameter calculation
*1

Taper calculation

0 to 150/0 to 150[%] u10

uo9
T

0 to 150/0 to 150[%]

Items marked by * can be set from the PLC after you add the T-Link I/F card.
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5) ATR (Tension Feedback) Control

DCO-10V '

Tension pickup value

Maximum tension feedback
range setting

P gain

| time
While line is
at constant
speed

D time

Upper limit
value
Lower limit
value

P gain

o | time
While line is

accelerating/
decelerating

D time

Upper limit
value
Lower limit
value
Upper limit value

while stalling

Lower limit value while
stalling

ATR OFF speed

ATR OFF delay timer
ATR ON delay timer

ATR dead zone width

Tension feedback filter
setting

£8

0 to 14700/0 to 1470[N]

Set a value in [N] when Ai1
X input is 10V

0 to 10000/0 to 10.000[times]

0 to 10000/0 to 100.00[sec]

0 to 10000/0 to 10.000[sec]

-300 to 300/-300 to 300[%]

-300 to 300/-300 to 300[%]

0 to 10000/0 to 10.000[times]

0 to 10000/0 to 100.00[sec]

0 to 10000/0 to 10.000[sec]

-300 to 300/-300 to 300[%]

-300 to 300/-300 to 300[%]

C

2
-300 to 300/-300 to 300[%]

-300 to 300/-300 to 300[%]

BREEBEEEERER

0-100/0-1[m]

(e
N
~

0 to 5000/0 to 5[sec]
us6

0 to 5000/0 to 5[sec]

C
)]
(o]

0 to 100/0 to 100[N]

0 to 5000/0 to 5[sec]

cC
=
0]

BB

Fig. 4-3-10
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4.3 WPS-VG1-TEN

6) Acceleration/Deceleration Compensation Torque Calculation Block

Calculation for —> Acceleration/ |

Line speed DCO-10V acceleration/deceleratior| deceleration |

command compensation compensation|
. . torque

Acceleration detection level 0 to 1000

(dead zone)

Deceleration detection level 0 to -1000

(dead zone)

Deceleration dv/dt on 0 to -100/0 to -100[m/min/sec

emergency stop
0 to 100/0 to 100[m/min/sec]

dv/dt during acceleration U

. . 0 to -100/0 to -100[m/min/sec
dv/dt during deceleration

E-EE

Torque setting corresponding to dynam|c 0 to 3000/0 to 30[%]
mechanical loss (while operating)

Torque setting corresponding to dynamic 0 to 3000/0 to 30[%]
mechanical loss (while stalling)

Active time of dynamic mechanical loss 0 to 5000/0 to 5[sec]

Active time of dynamic mechanical loss U39 0 to 5000/0 to 5[sec]
(while stalling)

100 to 2000/100 to 2000[mm]
Material width setting*

(o -1 I WPackage Software

0 to 32767/0 to 327.67[kg.m?]

Setting for GD? corresponding to reel

Acceleration/deceleration
corresponding to material
Correction corresponding to torque
compensation

Acceleration/deceleration 0 to 150/0 to 150[%]
Coneion caresponding to torque
compensation 0 0 to 10000/0 to 100.00

0 to 150/0 to 150[%]

500 to 2000/500 to 2000[kg/m3]
Material mass setting®

Motor rotation
Speed otor rotatio

1
1
1
1
I
1
1
(while operating) |
1
1
1
1
I
1
1

! _ speed
reduction Vachi *1 Output from wound
ratio achine | —_—
rotation speed diameter calculation

Items marked by * can be set from the PLC after you add the T-Link I/F card.

7) Mechanical Loss Compensation Torque Calculation Block

|

DCO to 10V Calculation for Mechanical loss,
Line speed command mechanical loss — compensation
compensation torque torque
Speed | Motor rotation 0 to 10000/0 to 100.00
! speed
reduction
ratio Machine m
N—>

torque data file

[}

rotation speed *1 Output from wound !
diameter calculation T |

[}

[}

[}

I

[} .

| Mechanical loss
[}

[}

Fig. 4-3-12
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Chapter 5 UPAC Programming
Specification

This chapter describes the UPAC programming specifications and the connection with VG unit.
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5.1 Performance Specification

5.1 Performance Specification

Table 5-1-1
Item Specification
Type OPC-VG1-UPAC

Execution control type

Stored program
Cyclic scan type (default task),
fixed cycle task, event task

Input/output control type

Task synchronized refresh

CPU

32 bit OS processor, 32 bit execution processor

Memory type

Program memory, data memory, temporary

Programming language

IL language (Instruction List)

ST language (Structured Text)

LD language (Ladder Diagram)

FBD language (Function Block Diagram)

SFC element (Sequential Function Chart) conforming to IEC 61131-3

Instruction word length

Variable length (depending on language)

Instruction Sequence instruction

20ns or more/instruction

execution time | Data instruction

40ns or more/instruction

Program memory capacity

32768 steps

Maximum program capacity in one POU

8192 steps

Input/output memory (1/Q)

302 words

Standard memory (M)

2048 words (default value)

Retain memory (M)

1024 words (default value)

Instance memory for user FB

1024 words (default value)

- V)
2 4096 words (default value)
§ Timer : 128 points (default value) (8 words/point)
Instance memory for system | Accumulation timer : 32 points (default value) (8 words/point)
FB (M) Counter : 64 points (default value) (4 words/point)
Edge detection : 256 points (default value) (2 words/point)
Others : 2048 words(default value)
System memory (M) 512 words
Temporary area 8192 words

Available data type Note)

BOOL, INT, DINT, UINT, UDINT, REAL, TIME, DATE, TOD, DT, STRING,

WORD, DWORD

Data type nesting

One stage (array of arrays, structure of arrays, array of structures)

Number of members in structure data
type

200

Number of elements in array data type

16 bit data type: 4096, 32 bit data type:

Task number

Default task (cyclic scan):
Fixed cycle task } Event task -

Program instance
(POU number/resource)

Up to two in total
Note that maximum registration number for one task is 128.

Number of POUs on one project

256
1000 (including POUs in library)

Note: Depends on instruction to be used.

5-1
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Item Specification
User function block number 256 pc
Nesting of user function block 127 stages
User function number 256 pc

User function nesting 127 stages

FB instance 620/POU (up to 620 FBs can be created on one POU)
) Global variable 8000

Variable -

Local variable 8000

. VAR_INPUT :Upto 128 .
— 128 in total
Number of terminals for user FB VAR OUTPUT Upto 128 }
. Nur.nber.for 16 (per project)

Library registration

Nesting 8 stages
Diagnosis function Self-diagnosis (memory check, ROM sum check), module failure monitor
Security function Password

Calendar function

No calendar function available

Memory backup by battery

Backup range: Data memory
Battery: Lithium primary battery Backup period:Five years (25C), Contents
of backup memory will be lost during battery replacement.

Flash ROM (integrated into UPAC)

Application programs, system definition, ZIP files are stored in flash memory
integrated into CPU.

Reference
Keyword Bit Data range Keyword Bit Data range
number number

BOOL 1 Oor1 REAL |32 2'%<N<-27"%%, 0, 27"%°<N<2'?
INT 16 -32,768 to 32,767 TIME 32 Oms to 4,294,967,295ms
DINT 32 -2,147,483,648 to 2,147,483,647 DATE 32 0:00:00 to 23:59:59
UINT 16 0 to 65535 WORD |16 0x0000 to OXxFFFF
UDINT 32 0 to 4,294,967,295 DWORD | 32 0x00000000 to OXFFFFFFFF
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5.2 Memory

5.2 Memory
5.2.1 Memory Map

IEC expression
(Input) (Output)

%l %Q Input/output memory
: (1Q)
302 words
%MW 1.0 Standard memory \
(M) c
%MW 1.2047 2K words Program memory %
32K steps b=
%MW 3.0 Retain memory 8
(RM) ‘i
%MW 3.1023 1K words E
For user FB §
%MW 5-_0 Instance memory E
%MW 5.1023 (FM) > Note 1 %
1K words 2
%MW 9.0 For system FB Temporary area :%
Instance memory 8K words §
(SFM)
%MW 9.4095 4K words
%MW 10.0 System memory
: (SM)
%MW 10.511 512 words J
%MW 11.0 Function code area
696 words
%MW 11.695

Figure 5-2-1

Note 1: 2K words at the beginning of the standard memory are for high-speed access
(high-speed memory area). You can increase the size of the standard memory by
reducing the size of other areas such as the size of retain memory and instance memory.
However, you cannot increase the high-speed memory area.



5.2.1.1 Input/output memory (1/Q)

This area is for exchange data between UPAC and VG7S and is used for providing data from
VG7S to UPAC and supplying arithmatic operation result of a program for VG7S.
See the list in "5)-32 Assigning address" for data.

M Key point

(1) Input and output are represented %l and %Q (prefix) respectively. When you assign address, you
add "size" and "address" information to them in variable declaration. See "5.2.2 Input/output address
assignment” and "MICREX-SX Series USER'S MANUAL-INSTRUCTIONS, 1-4-4 Variable
declaration" for more detail.

(2) Input and output cannot exist in the same word.

IEC expression

15 .............................. 0
%l %Q Input/output memory
302 words
Figure 5-2-2



5.2 Memory

5.2.1.2 Standard memory area

This area is for auxiliary relays used in UPAC.

n Key point

(1) Direct addressing is represented as "%M 1..." ( is X, W, or D). Since variable declaration assigns
memory to an application program in general programming, you do not have to bother the address.
See "MICREX-SX Series USER'S MANUAL—-INSTRUCTIONS, 1-4 Variables" for more information.

(2) Cleared to 0 at the start of UPAC operation.

(3) 2K words from the beginning of the standard memory are high-speed memory where one accesse is
processed in 20ns.

(4) The size of the standard memory can be changed in cooperation with other memory areas.
However, you cannot change the size of the high-speed memory. The size is fixed to 2K words. Use
"CPU Memory size definition" in "Resource setting" dialog box to change the size.

(5) You cannot access across the boundary between the high-speed memory and the other standard
memory. For example, you cannot arrange an array or a structure across this boundary.

IEC expression

(High performance CPU)

Standard memory
%MW 1.0 (high-speed)
: (M)
2K words
(default value)

%MW 1.2047
%MW 1.2048

SiECIE UPAC Programming Specification

Standard memory
(M)
0 word
(default value)

Figure 5-2-3



5.2.1.3 Retain memory

This area is for auxiliary relays used in UPAC.

n Key point

(1) Direct addressing is represented as "%M 1..." ( is X, W, or D). Since variable declaration assigns
memory to an application program in general programming, you do not have to bother the address.
See "MICREX-SX Series USER'S MANUAL—-INSTRUCTIONS, 1-4 Variables" for more information.

(2) The following table shows the actions on start of cold operation and start of warm operation.

Note)
Start of cold operation Start of warm operation
Retain memory Clearsto 0 Retains previous values
Retain memory with initial Writes initial values Retains previous values
value specified

(3) You can select to clear this area or not when you download a project.
The action on operation start is cold operation when you select to "clear" and is warm operation
when you select "not to clear"

(4) The size of the retain memory can be changed in cooperation with other memory areas. Use "CPU
Memory size definition" in "Resource setting" dialog box to change the size.

IEC expression

%MW 3.0 Retain memory
: (M)
1K words
(default value)

Figure 5-2-4

Note:  Cold operation is initiated when "Initial start" from D300win or cold operation
request (VG7S function code 038="2") from VG7S is issued. Warm operation
is initiated when "Start" from D300win or warm operation request (VG7S
function code 038="1") is issued.




5.2 Memory

5.2.1.4 Instance memory for user FB (M)

This area is a unique instance memory for individual user FBs of different types used in UPAC.

Key point

(3) The size of the instance memory area for system FB can be changed in cooperation with other
memory areas.

. Use "CPU Memory size definition" in "Resource setting" dialog box to change the size.

IEC expression

%MW 5.0 Instance memory
: for user FB
(M)
1K words
(default value)

Figure 5-2-5
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5.2.1.5 Instance memory for system FB (M)

This area is a unique instance memory for individual system FBs of different types such as timer,
counter, differentiation instruction used in UPAC.

n Key point

(1) Prescribed initialization is conducted for PC operation (previous value is retained or cleared to 0).
Note that an area where previous values are retained is cleared to 0 when a project is downloaded.
Example) The current values for the counter and the accumulation timer and the previous values for

the edge detection are retained to the previous values, and the current values for the timer is
cleared to 0.

(2) Eight words per point of timer, four words per point of counter, and two words per point of edge
detection instruction are used.

(3) The size of the instance memory area for system FB can be changed in cooperation with other
memory areas. Use "CPU Memory size definition" in "Resource setting" dialog box to change the
size.

(4) The following table shows the default number of points for the timer, the accumulation timer, the
counter, the edge detection. You can increase/decrease the numbers as needed.

Timer Accumulation Counter Edge detection Others
timer
128 points 32 points 64 points 256 points 2048 points

Observe the following condition when you set the point number for the timer, the accumulation timer,
counter, edge detection or others.

(Timer point number) 8 words + (Counter point number) 4 words + (Edge
detection point number) 2 words + others
Set size for instance memory area for system FB

IEC expression

%MW 9.0 | Edge detection 512W
° : 9 Note: Numbers of words in the left memory
Counter 256W map are the default values.

Accumulation timer 256W
Timer 1024W
Others 2048W

Figure 5-2-6



5.2 Memory

5.2.1.6 System memory (M)

The system memory is an area where flags for informing operation status or abnormal states of
UPAC are assigned and its usage is prescribed.

1) System memory list

%MW 10.0 Resource operation status
%MW 10.1 Not used Resource... One CPU system consisting
%MW 10.2 Resource major fault factor of one CPU module and
%MW 10.3 Not used multiple /O modules.
%MW 10.4 Resource minor fault factor In the case of UPAC, this
Zﬁmw 182 g;tuu:ir rv— consists of one UPAC and
%MW 10.7 Not used onfa or more FRENIC-VG c
%MW 10.8 Memory error factor units. 2
%MW 10.9 Not used 3
9 =
"ﬁ:mw 181? VGT7S interface error factor f]é_
%MW 10.12 Application abnormality factor (major fault) n
%MW 10.13 Application abnormality factor (minor fault) 8
%MW 10.14 S
to User major fault factor 0 to 47 E
%MW 10.16 ‘g
%MW 10.17 Not used a
%MW 10.18 O
to User minor fault factor 0 to 47 E
%MW 10.20 D
%MW 10.21 Not used 7o)
%MW 10.22 g
to System definition error factor S
%MW 10.29 (&)
%MW 10.30
to Not used
%MW 10.37
:/‘)MW 10.38 Application program error factor
%MW 10.39
%MW 10.40
%MW 10.41 Not used
0,
";:mw 1822 Annunciator relay
%MW 10.44
to Not used
%MW 10.48
%MW 10.49 Resource operation information
%MW 10.50 Resource constitution information
%MW 10.51 Resource error information
%MW 10.52
to Configuration constitution information
%MW 10.67
%MW 10.68
to Configuration error information
%MW 10.83
%MW 10.84
to Not used
%MW 10.511

Figure 5-2-7

Values in unused area and unused bit are uncertain and you should not use them.
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2) Resource operation status %MW 10.0 (Read-only)

Displays the operation status and the operation mode of the resource (UPAC).

Table 5-2-1

Address Name Explanation

%MX 10.0.0 Inverter running  [RUN] "1" during UPAC operation.

%MX 10.0.1 Inverter stopping "1" when CPU is stopping.

%MX 10.0.2 Major fault "1" when major fault is present in resource.
%MX 10.0.3 Minor fault "1" when minor fault is present in resource.

%MX 10.0.4 Not used

%MX 10.0.5 Not used

%MX 10.0.6 Not used

%MX 10.0.7 Not used
%MX 10.0.8 Not used
%MX 10.0.9 Not used
%MX 10.0.10 Not used

%MX 10.0.11 Battery-less operation mode "1" when battery-less operation.

%MX 10.0.12 Not used

%MX 10.0.13 Not used

%MX 10.0.14 Not used

%MX 10.0.15 Not used

Battery-less operation mode

The entire memory is initialized (set to initial values or cleared to 0) when the system is turned on.
Connection to the battery and the voltage are not checked. Setting is conducted with the system
definition.

3) Resource major fault factors %MW 10.2 (Read-only)

Fault factors causing a resource (UPAC) to stop.

Table 5-2-2

Address Name Explanation

%MX 10.2.0 CPU error "1" when major fault is present in UPAC.

%MX 10.2.1 Power abnormality "1" when power is disconnected.

%MX 10.2.2 Memory error "1" for error in memory in UPAC.

%MX 10.2.3 FRENIC-VG interface fault "1" when error is presents in interface with FRENIC-VG.

%MX 10.2.4 Application abnormality ;Z'fi\:]virt\izr:].abnormality is present in application program or system

%MX 10.2.5 Not used

%MX 10.2.6 Not used

%MX 10.2.7
to Not used
%MX 10.2.12

%MX 10.2.13 Not used

%MX 10.2.14 Not used

"1" when any bit of user major fault flag
%MX 10.2.15 User major fault (%MX 10.14.0 to %MX 10.16.15) is set to ON in application
program.
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5.2 Memory

4) Resource minor fault factors %MW 10.4 (Read-only)

Fault factors in the presence of which resource continues operation.

Table 5-2-3

Address Name Explanation

%MX 10.4.0 Not used

%MX 10.4.1 Not used

%MX 10.4.2 Memory error "1" for error in memory in UPAC.

%MX 10.4.3 Not used
%MX 10.4.4 Application abnormality

%MX 10.4.5 Not used
%MX 10.4.6 Not used
%MX 10.4.7

to Not used
%MX 10.4.12
%MX 10.4.13 Not used
%MX 10.4.14 Battery abnormality "1" when voltage of data backup battery drops or no battery is present.
"1" when any bit of user minor fault flag (%MX 10.18.0 to %MX
10.20.15) is set to ON in application program.

"1" when abnormality is present in application program or system
definition.

%MX 10.4.15 User minor fault

5) CPU error factors %MW 10.6 (Read-only)

Table 5-2-4
Address Name Explanation
%MX 10.6.0 gsfgsﬂzﬂtsrocessor Hardware abnormality of operation LSI in UPAC
%MX 10.6.1 OS processor abnormality | Hardware abnormality of OS control LS| in UPAC
%MX 10.6.2

to Not used
%MX 10.6.15

SiECIE UPAC Programming Specification

6) Memory error factors %MW 10.8, %MW 10.9 (Read-only)

Table 5-2-5
Address Name Explanation Fault level
%MX 10.8.0 System ROM error "1" for error in system ROM in UPAC. Major fault
%MX 10.8.1 System RAM error "1" for error in system RAM in UPAC. Maijor fault
%MX 10.8.2 Application ROM error JPL%r error in ROM for application program storage in Major fault
%MX 10.8.3 Application RAM error JP/:"C' error in RAM for application program storage in |\, . ¢ i
%MX 10.8.4

to Not used
%MX 10.8.14
%MX 10.8.15 Memory backup error nLt\:verlzir;]ggta to be retained during power failure are Major fault
%MX 10.9.0

to Not used
%MX 10.9.14
%MX 10.9.15 Memory backup error nl)t\:verlzir;]:?a to be retained during power failure are Major fault

Operation after memory error

When a major fault happens due to the memory error listed above, the following start (power OFF to
ON) will be an initial start and the retained memory will be cleared to 0. The failure from %MX 10.8.0
to 3 can be caused by a hardware failure and a major fault due to memory error will possibly happen
again after you turn on.
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7) SX bus abnormality factors %MW 10.10, %MW 10.11

Table 5-2-6
Address Name Explanation Fault level
%MX 10.10.0 Not used
%MX 10.10.1 Not used
%MX 10.10.2 Not used
%MX 10.10.3
to Not used
%MX 10.10.12
%MX 10.10.13 | Not used
%MX 10.10.14 | Not used
%MX 10.10.15 | I/O refresh congestion 1" when VG7S does not update input/output data for Maijor fault
128ms or more.
%MX 10.11.0
to Not used
%MX 10.11.13
%MX 10.11.14 | Not used
%MX 10.11.15 | Not used
8) Application abnormality sources %MW 10.12, %MW 10.13(Read-only)
Table 5-2-7
Address Name Explanation Fault level
%MX 10.12.0 System dgfmltlon "1" for abnormality in system definition. Major fault
abnormality
%MX 10.12.1 Appllcathn program "1" for abnormality in application program. Major fault
abnormality
%MX 10.12.2
to Not used
%MX 10.12.15
%MX 10.13.0 Not used
%MX 10.13.1 Appllcathn program "1" for abnormality in application program. Minor fault
abnormality
%MX 10.13.2
to Not used

%MX 10.13.15

9) User major faults %MW 10.14 to %MW 10.16

Table 5-2-8
Address Name Explanation
%MX10.14.0 User major fault factor 0
to to

%MX10.14.15

User major fault factor 15

%MX10.15.0

User major fault factor 16

to

to

%MX10.15.15

User major fault factor 31

%MX10.16.0

User major fault factor 32

to

to

%MX10.16.15

User major fault factor 47

UPAC will stop due to a major fault when an application program sets

any bit to ON.

10) User minor faults %MW 10.18 to %MW 10.20

Table 5-2-9
Address Name Explanation
%MX10.18.0 User major fault factor 0
to to

%MX10.18.15

User major fault factor 15

%MX10.19.0

User major fault factor 16

to to
%MX10.19.15 | User major fault factor 31
%MX10.20.0 User major fault factor 32
to to

%MX10.20.15

User major fault factor 47

UPAC will present a minor fault when an application program sets any

bit to ON. However, the operation continues.
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5.2 Memory

11) System definition abnormality factors %MW 10.22 to %MW 10.29 (Read-only)

Table 5-2-10
Address Name Explanation Fault level
%MX 10.22.0 Not used
%MX 10.22.1 Not used
%MX 10.22.2 Not used
%MX 10.22.3 Not used
%MX 10.22.4
to Not used
%MX 10.22.9
%MX 10.22.10 g:n%frrfglci)tr; definition "1" for abnormality in CPU action definition. Major fault
o%MX 10.22.11 CPU memory boundary "1" when memory used in application program Major fault
T definition abnormality exceeds memory range.
%MX 10.22.12
to Not used
%MX 10.22.15
For CPU I/O group
%MX 10.23.0 definition abnormality
default task
For CPU I/O group
%MX 10.23.1 definition abnormality "1" when input module is set to output selection. Major fault

default task

%MX 10.23.2

For CPU I/O group
definition abnormality
default task

%MX 10.23.3 Not used
%MX 10.23.4 Not used
%MX 10.23.5 Not used
%MX 10.23.6 Not used
%MX 10.23.7 Not used
%MX 10.23.8 Not used
%MX 10.23.9 Not used
%MX 10.23.10 | Not used
%MX 10.23.11 Not used
%MX 10.23.12 | Not used
%MX 10.23.13 | Not used
%MX 10.23.14 | Not used
%MX 10.23.15 | Not used
%MX 10.24.0 Not used
%MX 10.24.1 Not used
%MX 10.25.0 Not used
%MX 10.25.1 Not used
%MX 10.25.2 Not used
%MX 10.25.3 Not used
%MX 10.25.4 Not used
%MX 10.25.5 Not used
%MX 10.25.6 Not used
%MX 10.25.7 Not used
%MX 10.25.8

to Not used
%MX 10.25.15
%MX 10.26.0 Not used
%MX 10.26.1 Not used
%MX 10.26.2

to Not used

%MX 10.29.15

Note: The system definition abnormality factors include errors that are blocked by D300win to rarely occur
in standard operation.

5-13
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12) Application program abnormality factors %MW 10.38, %MW 10.39

Table 5-2-11
Address Name Explanation Fault level
Application WDT "1" when execution time of default task exceeds .
0,
%MX 10.38.0 abnormality watch dog timer value. Major fault
%MX 10.38.1 Application execution "1" when error such as temporary size over occurs Maior fault
0 e abnormality during user program execution. J
%MX 10.38.2
to Not used
%MX 10.38.10
%MX 10.38.11 gk?nlgrsr;aar;i(tzi setting "1" when specified memory address does not exist. Major fault
%MX 10.38.12 Initial valge setting 1" when set initial value exceeds memory area Major fault
abnormality range.
%MX 10.38.13 SFM boundary d_eflnltlon _1 when capacity exceeding maximum capacity of Major fault
setting abnormality instance memory for system FB is set.
%MX 10.38.14 | FOY r':i;{i?;t"’” "1" for abnormality in POU. Major fault
%MX 10.38.15 ;2?';:%%'3:;%0“ "1" for abnormality in task registration. Major fault
%MX10.39.0 0 level task skip "1" when task execution is skipped. Minor fault
%MX 10.39.1 1 level task skip You can set to OFF in application program.
%MX 10.39.2 Not used
%MX 10.39.3 Not used
%MX 10.39.4 0 level task congestion "1" when specified constant cycle is not observed due
to program execution congestion. Minor fault

%MX 10.39.5

1 level task congestion

You can set to OFF in application program.

%MX 10.39.6 Not used
%MX 10.39.7 Not used
%MX 10.39.8

to Not used
%MX 10.39.14
%MX 10.39.15 | Not used

13) Annunciator relay %MW 10.42, %MW 10.43

Table 5-2-12
Address Name Explanation
%MX 10.42.0 Initial flag 1" when initial start (cold operation start). Use application program to

set to "0" if needed.

%MX 10.42.1

Power disconnection flag

"1" when power was disconnected during preceding operation.

%MX 10.42.2

to Not used
%MX 10.42.14
%MX 10.42.15 | Not used

%MX 10.43.0

0 level start flag

"0" during first execution of 1 level task.

%MX 10.43.1

1 level start flag

"1" during first execution of 1 level task.

%MX 10.43.2 Not used
%MX 10.43.3 Not used
%MX 10.43.4
to Not used
%MX 10.43.14
%MX 10.43.15 | Default task start flag "1" during first execution of default task.
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14) Resource operation information %MW 10.49

Table 5-2-13
Address Name Explanation
%MX 10.49.0 UPAC operating "1" during UPAC operation.
%MX 10.49.1 Not used
%MX 10.49.2 Not used
%MX 10.49.3 Not used
%MX 10.49.4 Not used
%MX 10.49.5 Not used
%MX 10.49.6 Not used
%MX 10.49.7 Not used
%MX 10.49.8
to Not used

%MX 10.49.15

15) Resource configuration information %MW 10.50

User program uses configuration information and abnormality information to recognize the resource
(UPAC) status.

Table 5-2-14

Resource Resource

configuration . Resource status

. . abnormality error

information

OFF OFF None

ON OFF Normal (operating or stopping)
ON ON Minor fault (operating or stopping)
OFF ON Major fault (stopping)
Table 5-2-15

Address Name Explanation

%MX 10.49.0 UPAC operating "1" when resource operation status is normal or minor fault.
%MX 10.49.1 Not used

%MX 10.49.2 Not used

%MX 10.49.3 Not used

%MX 10.49.4 Not used

%MX 10.49.5 Not used

%MX 10.49.6 Not used

%MX 10.49.7 Not used

%MX 10.49.8

to Not used

%MX 10.49.15

16) Resource abnormality information %MW 10.51

Table 5-2-16

Address

Name

Explanation

%MX 10.51.0

UPAC abnormality

"1" when resource operation status is major fault or minor fault.

%MX 10.51.1

Not used

%MX 10.51.2 Not used
%MX 10.51.3 Not used
%MX 10.51.4 Not used
%MX 10.51.5 Not used
%MX 10.51.6 Not used
%MX 10.51.7 Not used
%MX 10.51.8

to Not used

%MX 10.51.15
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5.2.2 Input/output Address Assignment

5.2.2.1 Address assignment rules
Input/output addresses are assigned following the rules below in UPAC.

Dot Dot

Prefix Inverter number Word number Bit address

L Inverter number (1 to 6 or 1 to 12)
Optional I/O is from 7 or 13

Input  : %IX(bit), %IW(word), %ID(double word)
Output : %QX(bit), %QW (word), %QD (double word)

Figure 5-2-8

5.2.2.2 Assigning input/output address to application program

Input/output addresses have been assigned in the global variable worksheet for UPAC and you
do notneed to assign again.
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5.2 Memory

5.2.2.3 Assigning address

1) Project configuration with up to six FRN-VG_6 UPAC's

X
;I Cancel
- =
MICRE-5% MICRE®-5% MICRE®-5% MICRE®-5%
MWw/B0 M 40C Miwdd0 Miwf30
MICRER-5x MICRE®-5+ MICRE®-5x MICRER-5x
Miwi20 W 32-42C Miw1E-42C MWwi0B-41C
. —
[ [
FRM-WG_12 FF!N-\"'G?B/
Pt \ UPAC =
—
& Inverter %IW1.0 to %IW1.17
- (SRR [
= M UPA %QW1.18 to %QD1.48
( 0, 0,
> Inverter 2 | — — —  _____ %IW2.0 to %IW2.17
%QW2.18 to %QD2.48
0, 0,
> inverter 3 | — - _____ %IW3.0 to %IW3.17
%QW3.18 to %QD3.48
0y %IW4.0 to %IW4.17
B < NInverter4 | - - ---cmmm- > >
%) %QW4.18 to %QD4.48
%IW5.0 to %IW5.17
N Inverter5 | - - oo ° °
%QWS5.18 to %QD5.48
0, 0,
inverters | - _____ %IW6.0 to %IW6.17
\ %QW6.18 to %QD6.48
Figure 5-2-9

* Input 18W and Output 32W (50W in
total) are occupied for one inverter.
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Control variables/IQ area (50W input/output)

These control variables (global variables assigned to Control Variables) are available when you select VG7
six-unit system In order to make respective data in the IQ area valid, it is necessary to set then "To be
used" in System_Definition. Respective data in the IQ area can be used in programming by one of the
three methods below. Choose any convenient method, because their program executing functions are

equivalent.

(1) Select from the Control Variables list of Global Variables.
(2) Create a variable with its address assigned.

(3) Directly specify (write) the address.

The 1Q area (50-W 1/O) is between UPAC and FRENIC-VG, and is refreshed as UPAC—FRENIC-VG:(No.
of units -1)x2ms(1 ms if 1 unit),FRENIC-VG—UPAC:(No. of units -1)x4ms(1 ms if 1 unit)in the master
slave connection method. UPAC—FRENIC-VG is refreshed in 1 ms in the broadcast connection method.

Table 5-2-17
Remark
Address | Area Name Max. value / basic unit Type Direction See control block diagram for more
information
%IWO0 Speed setting 4/frequency reference monitor | 20000/Nmax INT Before ASR/ before V/fcalculation
%IWO1 Torque reference 2 10000/100% INT After torque limit
%IWw0O2 « | Torque current reference (final) 10000/100% INT Just before torque currentreference filter
%IWO3 a‘r; Magnetic-flux reference (final) 10000/100% INT
%IWD0O4 B Detected speed (speed detection) 20000/Nmax INT
%IWO5 f:? Control data (CW) (standard + DIOA 16-bit) Data distinction: 32 WORD
%IW0O6 § Operation status (SW) Data distinction: 21 WORD 2
%Iw0O7 Speed setting 1/frequency command (during | 20000/Nmax INT % Before multistep speedreference
VIf) 1
%IWO8 Line speed input 20000/Nmax INT (>D
%IW0O9 Pulse train position reference (PG (PR)) 11 INT o 10 and 11 are used for pulsetrain
%IWO10 % . S| Position detection (built-in or PG (PD)) 11 INT g synchronized control.11, 12, and 13 are
%wWO11_| 8~ §[ Position detection (Z phase input) (PG (PD)) | 1/1 INT ¥ | used fororientation control.
%IW0O12 Position reference 11 INT
%IWO13 DI(DIOB option: 16bit) Data distinction: 26 WORD
%IWO14 g © Ai(Ai1) +4000h/+10V INT UPAC uses INV and Aiterminals for
%IWO15 2 © [Ai(A2) +4000h/+10V INT contrpl input. Ai used by UPAC is defined
%WO16 | S © [AI((AIO option, Ai3)) +4000h/10V INT asuniversal.
%IwO17 Ai((AlO option, Ai4)) +4000h/+10V INT
%QwWO18 Speed setting 1/frequency command (during 20000/Nmax INT Before multistep speedreference
VIf)
%QWO19 Torque reference 1 10000/100% INT Before torque limit
%QWO20 Torque current reference 10000/100% INT Just before torque currentreference filter
%QWO21 Magnetic-flux reference 10000/100% INT
%QWO22 Control data (CW) Data distinction: 32 WORD
%QWDO23 g DO1(Standard+DIOA;13bit) Data distinction: 33 WORD Universal DO definition required
%QWO24 g Acceleration time 1/0.1s INT Overwritten on FO7
%QWO25 % Deceleration time 1/0.1s INT Overwritten on FO8
%QwWO26 £ | Torque limiter level 1 10000/100% INT
%QWO27 a Torque limiter level 2 10000/100% INT
%QWO28 Speed setting 4/frequency command (during 20000/Nmax INT Before ASR/ before V/fcalculation
VIf)
%QWO29 Torque reference 2 10000/100% INT After torque limit
%QWO30 Torque bias 10000/100% INT g Before torque limit
%QWO31 Auxiliary speed setting 20000/Nmax INT A
%QWO32 Real speed (simulation speed) 20000/Nmax INT E Speed output from motor model
%QWO33 Function code 1 address Depends on data WORD x While usual function code data sending is
%QwWO34 _§ o | Function code 1 data distinction of individual [|NT T in a cycle of 60 ms, function codes
%awD35 | 2 2 [Function code 2 address function code. WORD 2 assigned to this area can be sent in the
2a - a 1Q refresh cycle.
%QWO36 | 5§ | Function code 2 data INT =]
%QWO37 § E Function code 3 address WORD
%QWDO38 2 g | Function code 3 data INT
%QWDO39 | 2 [ Function code 4 address WORD
%QWDO40 Function code 4 data INT
%QWDO41 Reserved Data distinction: 27 WORD
%QWDO42 DI(DIOB option: 16bit) +4000h/£10V INT UPAC operates AO/DO of FRENIC-VG.
sowsia] o [sao) b it
%QWEI44 g g A0(AO2) INT isnot requiréd for DIOB.
%QWDO45 | -2 © | AO(AO3) INT
%QWO46 | 2 DO2 (AIO option, A04) INT
%QWDO47 DO2(AIO option, A05) INT
%QD0O48 Dynamic switch (DSW) DWORD Change data reflected on
2 INV6dynamically.

O indicates the inverter number (1 to 6), and specifies the address of each inverter.
In addition, INV1 can exchange function codes (F, E, C, P, H, A, o, L, U, and M) at about 60ms constant

cycle.

INV 2 to 6 requires a high-speed optical link card (OPC-VG1-SIU) .




5.2 Memory

2) Project configuration with up to six FRN-VG_6 UPAC's

x4
;I Cancel
-
MICREx-S%  MICREX-Sx  MICREX-Sx  MICREX-Sx
MwED Mwf40C M40 W30
MICREX-S%  MICREX-Sx  MICREX-S5x  MICREX-Sx
W20 Mws32-42C Mwf1E-42C Mw0s-41C
—
i)
FHN-VG_17 FRMN-G_E
UPALC LPAC -
—
5 S
£ | Inverter %IWA1.0 to %IWA1.17 g
[ I e I =
S ¥ UPA %QW1.18 to %QD1.48 é
(] %)
(@)}
C
\ Invert %IW2.0 to %IW2.17 £
nverter |------------ £
%QW2.18 to %QD2.48 S
g
| Invert %IW3.0 to %IW3.17 o
nverter |------------ Q
%QW3.18 to %QD3.48 <
)
 Invert %IW4.0 to %IW4.17 0
nverter |------------ B
%QW4.18 to %QD4.48 g
(&)
%IW5.0 to %IW5.17
N Inverter | ------------
%QWS5.18 to %QD5.48
%IW6.0 to %IW6.17
N Inverter | ------------
%QW6.18 to %QD6.48
° %IW7.0 to %IW7.7
24 NlInverter [------------
% %QW?7.8 to %QD7.20
%IW8.0 to %IW8.7
A Inverter | ------------
%QW8.8 to %QD8.20
%IW9.0 to %IW9.7
N Inverter [ ------------
%QW9.8 to %QD9.20
\ Invert %IW10.0 to %IW10.7
nverter |------------
%QW10.8 to %QD10.20
%IW1.0 to %IW1.17
N Inverter | ------------
%QW11.8 to %QD11.20
{ 1nvert %IW12.0 to %IW12.7
nverter |------------
%QW12.8 to %QD12.20

Figure 5-2-10  * Input 8W and Output 14W (22W in
total) are occupied for one inverter.
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Control variables/IQ area (22W input/output)

These control variables (global variables assigned to Control Variables) are available when you select
FRENIC-VG 12-unit system

In order to make respective data in the IQ area valid, it is necessary to set then "To be used" in
System_Definition.

Respective data in the IQ area can be used in programming by one of the three methods below. Choose
any convenient method, because their program executing functions are equivalent.

(1) Select from the Control Variables list of Global Variables.

(2) Create a variable with its address assigned.

(3) Directly specify (write) the address.
The 1Q area (50-W 1/O) is between UPAC and FRENIC-VG, and is refreshed as UPAC—FRENIC-VG:(No.
of units -1)x2ms(1 ms if 1 unit),FRENIC-VG—UPAC:(No. of units -1)x4ms(1 ms if 1 unit)in the master

slave connection method. UPAC—FRENIC-VG is refreshed in 1 ms in the broadcast connection method.

Table 5-2-18
Remark
Max. value / basic
Address Area Name unit Type Direction See control block diagram for more
information
%IwO0 Speed setting 4/frequency reference | 20000/Nmax INT Before ASR/ before V/fcalculation
© monitor
%IWO1 g Torque reference 2 10000/100% INT o After torque limit
%IWO2 B Detected speed (speed detection) 20000/Nmax INT E
-] >
%IwO3 8 Control data (CW) (standard + DIOA | Data distinction: 32 | WORD 1
§ 16-bit) Q
%IWD0O4 Operation status (SW) Data distinction: 21 WORD %
%IWO5 Line speed input 20000/Nmax INT &
%Iw0O6 3 AO(AO1) +4000h/£10V INT w UPAC uses Aiterminals for control input.
§ o Ai used by UPAC is defined
%IlwO7 g S 1 A0(AO2) +4000h/£10V INT asuniversal.
%QW0O8 Speed setting 1/frequency command | 20000/Nmax INT Before multistep speedreference
(during V/f)
%QWO9 Torque reference 1 10000/100% INT Before torque limit
%QWO10 ] Control data (CW) Data distinction: 32 | WORD
%QWO11 g Universal D01 (Standard+DIOA;13bit) Data distinction: 33 WORD Universal DO definition required
%QWO12 £ Acceleration time 1/0.1s INT Overwritten on FO7
%QWO13 § Deceleration time 1/0.1s INT g. Overwritten on FO8
%QWO14 o Torque limiter level 1 10000/100% INT %
%QWO15 Torque limiter level 2 10000/100% INT u
%QwWO16 Speed setting 4/frequency command 20000/Nmax INT UT' Before ASR/ before V/fcalculation
(during V/f) 2
%QwO17 _ AO(AO1) +4000h/£10V INT % UPAC operates AO/DO of FRENIC-VG.
3 o AO/DO used by FRENIC-VG
%QwW0O18 o o | AO(AO2) INT ) )
2 ® aredefined as universal.
%QwO19 | > AO(AO3) INT
%QD0O20 = Dynamic switch (DSW) DWORD Change data reflected on
2 INV6dynamically.

O indicates the inverter number (1 to 12), and specifies the address of each inverter.
In addition, INV1 can exchange function codes (F, E, C, P, H, A, o, L, U, and M) at about 60ms constant

cycle.

INV 2 to 12 requires a high-speed optical link card (OPC-VG1-SIU).
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5.2 Memory

3) Dynamic software switch (DWS)

This function switches the reflection of control variables when UPAC is on and the inverter is in
operation. You can individually set for 30W (six-unit system) data or 12W (twelve-unit system) data.

The following section describes the bit assignment of the DSW (software switch). In this section, No.
refers to No. in control variable/I/O area data list.

This indicates the No value of the table.

If a UPAC application does not set these data, data will be 0 and enabled as defined below. If you
want to switch data to be disabled, set 1 to corresponding bit.

Setting bit data 0: Enabled

1 (Disable)
(1) For six-unit system
Table 5-2-19
MSB LSB

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
N0.16 |N0.15|N0.14 [N0.13|[N0.12|No.11 |No.10| No.9 | No.8 | No.7 | No.6 | No.5 | No.4 | No.3 | No.2 | No.1

MSB LSB

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
- - |No.30|N0.29|No0.28|N0.27 |[N0.26 |N0.25|N0.24 |No.23|No.22|No.21|[No.20 [N0.19|No.18|No.17

(2) For twelve-unit system

Table 5-2-20

MSB LSB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- - - - - |N0.11|No.10| No.9 | No.8 | No.7 | No.6 | No.5 - - No.2 | No.1

MSB LSB

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
- - - - |No.28|No.27|No.26| - - - - - - - - -

SiECIE UPAC Programming Specification
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5.2.3 Function Code Area Address Assignment

The accessing method for function codes (F, E, C, P, H, A, o, L, U and M) includes two variations: those
that can be referred to or updated at 60 ms intervals, and those updated or referred to at minimum 1 ms
intervals. For actual use and limitations, refer to section 3.1.2 “Referencing and Updating Function Codes”
and use the better one for each application.

5.2.3.1

Addresses updated or referenced at 60 ms intervals

All function codes (F, E, C, P, H, A, o, L, U and M) of master FRENIC-VG (where UPAC is installed) can
bereferred to. Some codes are write-protected. (Refer to “Written by UPAC” in the list on the following

pages.)

The function code variable, address, and the type of the variable are registered in the Function List in the
project tree of D300win preliminarily as shown in the figure below.

Leyout Online Exiras Windom Help

TR
SETE

iom OB (w9 E

Varisble |Data type|  Usszs  |Comnent | address | init [ RETAIN] Toggle(Sauple) | &
EGlobal _Yariables
®Control Variables
| [SFunction List
fo0_f UTNT VAR_GLOBAL |AUTOINSERT Function code F FOO Data protection [%w11.0 r r
fo1_f UINT VAR_GLOBAL [FO1 Speed setting NI K r r
| [f02_f UINT VAR_GLOBAL |FOZ Operation method L TR r r
f03_f UTNT ¥AR_GLOBAL |FO3 M1 motor parameters setting : M1 max. speed [¥MN11.3 r r
fo4_f UTNT VAR_GLOBAL [FO4 W1 motor parameters setting : Wl rated speed |XHWIT.4 r r
fO5_f UTNT VAR_GLOBAL [FO5 W1 motor parameters setting : HI rated vo... |%HWIT.5 r r
| [f07_f WORD VAR_GLOBAL |FOV fcceleration time | FLAN r r
f08_f WORD VAR_GLOBAL |FO8 Deceleration time | AMnTT.g r r
fio_f UTNT YAR_GLOBAL |F10 M1 electronic thermal setting : M1 electr... [XMW11.10 r r
f_f WORD VAR_GLOBAL |11 W1 electironic therwal setting : Wl electr... |KHWIT.11 - r
fle_f UTNT VAR_GLOBAL [F12 W1 elecironic thermal settine : Wl electr... [XHWTT.12 r r
fl4_f UINT VAR_GLOBAL |F14 Restart node after momentary power failure... [KMWIT.14 r r
F_f UINT VAR_GLOBAL [F17 Gain (for speed setiing signal 12) ELTARE ki r r
fi1a_f INT VAR_GLOBAL |F18 Bias (for speed setting signal 12) AMW1T.18 r r
fzo_f UTNT YAR_GLOBAL |F20 DC brake setting : Starting speed ‘%MWH.ZD r r
fer_f UTNT VAR_GLOBAL [FZ1 DC brake setting : Braking level JELCARIA r r
fee_f UINT VAR_GLOBAL [F22 DC brake setting i Braking tine KM 22 r r
f23_f UINT VAR_GLOBAL |F23 Starting speed FIANIYE] r r
f24_f UTNT VAR_GLOBAL |F24 Starting speed (Holding tine) AMWTT.24 r r
f26_f UTNT VAR_GLOBAL [FZ6 Motor sound (Carrier frequency) MW 26 r r
fe7_f UTNT VaR_GLOBAL [F27 Wotor sound (Sound tone) KHW11.27 - r
£36_f UTNT VAR_GLOBAL |F36 30RY operation mode KMW11.36 r r
£37_f UINT VAR_GLOBAL |F37 Stop speed setting : Stop speed KMWT1.37 r r
£38_f UINT VAR_GLOBAL [F30 Stop speed selting @ Stop speed (Detectio... [KMWT1.38 r r
f3g_f UTNT VAR_GLOBAL [F39 Stop speed setting : Stop speed (Zero spe... [KWW11.38 r r
f40_f UTNT VAR_GLOBAL [F40 Toraue [imiter settine : Toraue liniter m... XHWT1.40 - r
f41_f UTNT VAR_GLOBAL [F41 Toraue [imiter settine : Toraue [initer m... |WHWTT.47 r r
f42_f UINT VAR_GLOBAL |F42 Torsue [imiter setting : Toraue limiter v... |[KHWIT.42 r r
f43_f UINT VAR_GLOBAL |F43 Torsue [imiter setting orgque limiter v... [KNW11.43 r r
fa4_f INT VAR_GLOBAL |F44 Torgque limiter setting : Torgue limiter w... |XMW11.44 r r
f45_f INT VAR_GLOBAL [F45 Toraue [imiter settine : Toraue limiter v... KHWT1.45 - r
f4B_f INT VAR_GLOBAL [F46 Toraue [imiter settine : Wechanical loss ... %HWT1.48 r r
F47_f INT VAR_GLOBAL |F47 Torsue [imiter setting : Toraue hias T1 KMWTT. 4T r r
t48_f INT VAR_GLOBAL |F48 Toraue limiter setting * Toraue hias T2 M. 48 r r
| |f49_f INT Y¥AR_GLOBAL |F48 Torgue limiter setting : Torque hias T3 AMWTT. 48 r r
fa0_f UTNT YAR_GLOBAL |F50 Torgue limiter setting : Torque hias acti... |$M¥11.50 r r
£51_f UTNT VAR_GLOBAL [F51 Torsue limiter selting : Toraue reference... |KMWI1.51 r r
f52_f WORD VAR_GLOBAL [F52 KEVPAD monitor setting : LED monitor (Dis... [WMW11.52 r r

& LADDER.LA. 53 LADDERVL. £ R UPAGYC.

Figure 5-2-11

The user uses this information to refer to or change function codes.

The user can open a variable dialog on the worksheet, and select select a function code from the variable
list, in order to write a program without paying attention to addresses (%oMW0O.O).

Variable Properties

Name:

Diata type:

 Scope
% [looal | Global

Local Yariable Groups:

JuinT
Usage:

IVAH_GLEIBAL ~| [~ BETAIN

Initial walue:

& |L4DDERY

Global Yarizble Groups:

Address:

=@ R_UPAC

Control ¥ ariables
Function_List

[3eMur11.3

Comment:

Global_Wariables

FO3 M1 motor parameters setting : M1

max. speed

¥ Show all variables of worksheets

Figure 5-2-12
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5.2 Memory

5.2.3.2 Addresses updated at high speed

To update the function code data at minimum 1 ms intervals, directly access the “high speed
updating address” found in section 5.2.3.3 “Function code list.” With this method, parameters
can be accessed at high speeds which is used to access control data, using the input/output
memory (IQ). For details of the accessing method, refer to section 3.1.2.2 “High-speed data
updating.” Be careful that the data cannot be referred to with this method.

5.2.3.3 Function code list

Table 5-2-21 Description of list

Table 5-2-22 F: Fundamental Functions

60 ms updating and

Fcode Identification code of function code _5
60 ms updating and Name and type of variable, and address assignment of function code that can be referred to or s
referencing data updated at a constant period of 60 ms from UPAC into FRENIC-VG where UPAC is installed "(:;
Addresses updated at | Assigned address of function code of VG7S where UPAC is installed, and two or more units of 3
high speed VGT7S linked via optical link, for updating at a minimum period of 1 ms. The type of the called 0
data is always integer (INT). The address is the same as the RS485 communication NO. E’

Name Function code name E
Setting range Indicates the setting range and definition of the data. ©
Default setting Data set by our company at shipping from the factory 8’
Type Definition of the scale of the data and meaning ?5
Written by UPAC “No” is specified for write-protected function codes that cannot be changed from UPAC. E
)

Yol

ks

o

(1]

=

(&)

: High-speed Written
F code Var_abkraeferencm data Updating Name Setting range 2:&?:“ Type| by
' Type | Address | address 9 UPAC

name

Oto1

0: The data can be changed
1: Data Protection

FOO0 foo_f |UINT |%MW11.0 [0000h Data protection This is a function to protect data against writing from 0 40 | Yes
thekeypad panel.

The data is protected against writing from the link(TLINK,
RS485, etc.) using H29 "Data protection vialink.

0to9 o

: Keypad (©/&) key

: Analog 12 input (0~%10V)

: Analog 12 input (0~+10V)

: UP/DOWN control (initial value:
: UP/DOWN{(initial value: previous value) 0 41| Yes
. UP/DOWN{(initial value: Creep speed 1,2)
: DIA card input

: DIB card input

: Ai(N-REFV) input

: Ai2(N-REFC) input

Define the setting method of speed reference

FO1 fo1_f [UINT |%MW11.1 |0001h Speed setting N1

Oto1

TN TN TN
F02 [f02.f |UINT |%MwW11.2 [0002h  |Operation method 0: Key operation (%, ), ¥ key) (LOCAL mode) 0 |42 Yes
- 1: External signal (FWD, REV terminal) (REMOTE mode)

The operation method is set.

M1 motor parameter 50 to 30000 r/min
FO03 fo3_f |UINT [%MW11.3 |0003h setting 1500 0 Yes
- M1 maximum speed
F04 fo4_f |UINT [%MW11.4 |0004h - M1 rated speed 50 to 30000 r/min capBaycity 0 Yes
FO05 fo5_f |UINT |%MW11.5 [0005h - M1 rated voltage 80 to 999 V By_ 0 | Yes
capacity
0.01t099.99 s
FO7 fo7_f |WORD |%MW11.7 [0007h Acceleration time 1 100.0t0 999.9 s 5.00 | 13 | Yes
1000 to 3600 s
0.01t099.99 s
FO08 fo8_f |WORD |%MW11.8 [0008h Deceleration time 1 100.0t0 999.9 s 5.00 | 13| Yes
1000 to 3600 s
. 0to2
('\)AVLSLZ%?;]I:;:{& Zl 0: Inactive (with special motor for VG)
F10 |f10.f |UNT [%Mw11.10 [000Ah  |-M1 electronic thermal | ' Eg;ﬁ:: §;°r:)ge”era"p“'p°se motor: to be used for self- | | g5 | ygg
overload relay(function 2: Enable (for inverter motor: to be used for separately-
selection) . d na . P 4
riven fan)

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and High- \Written
F code Variablreeferencm data Uf)z??iig Name Setting range 2:&?:; Type| by
name Type Address address UPAC
- M1 electronic thermal 0.01 to 99.99A B
F11 f11_f WORD |%MW11.11 |000Bh overload relay(operation 100.0 to 999.9A ca a{:it 13 | Yes
level) 1000 to 2000A pacily
- M1 electronic thermal B
F12 f12_f UINT [%MW11.12 (000Ch overload relay(thermal time 0.5t0 75.0 min v 2 Yes
capacity
constant)
Oto5
0: Inactive (No restart; immediate alarm /u)
Restart Mode after 1: Inactive (No restart; alarm upon power recovery /u)
F14 f14_f UINT [%MW11.14 [000Eh Momentary Power Failure 2: Inactive (No restart; alarm after controlled stop lu) 0 0 Yes
(Mode selection) 3: Active (Restart; continuation of operation)
4: Active (Restart; operation at speed on power failure)
5: Active (Restart; operation at starting speed)
0.0 to 200.0%
o Gain (Speed setting signal Rate to speed set value (analog input) can be set at the
Fy f7.f UINT |%MW11.17 |0011h 12 control terminal [12]. Limited at +110% of the maximum 1000 | 2 Yes
speed
-30000 to 30000 r/min
F18 [f18.f |INT |%MW11.18|0012h  |Bias (Speed setting signal 12) iilsjt)ngfr?ec::n?zlati(rj;‘ijn?l [31”;]"*“ set value (analog 0 | 5| Yes
Limited at +110% of the maximum speed
o DC braking setting 0 to 3600 r/min
F20 f20_f UINT |%MW11.20 |0014h - Starting speed 0 0 | Yes
F21 f21_f UINT  [%MW11.21 |0015h - Operation level 0 to 100% 0 16 | Yes
0.0t030.0s
F22 f22_f UINT  |%MW11.22 |0016h - Braking time 0.0: Inactive 0.0 2 | Yes
0.1t030.0s: Active
0.0 to 150.0 r/min
The frequency is limited so as not to fall below 0.1 Hz
F23 f23_f UINT [%MW11.23 |0017h Starting speed (sensorless or under V/f control). 0.0 2 Yes
In order to guarantee torque at starting, start speed can
be set.
F24 f24 f UINT  [%MW11.24 |0018h Starting speed (holding time) | 0.00 to 10.00 s 0.00 3 Yes
2to 15 kHz
2: 2kHz
3: 3kHz
4: 4kHz
5: 5kHz 55kW
6: 6kHz or less
Motor sound(carrier 7: TkHz
F26 f26_f UINT [%MW11.26 [001Ah frequency) 8,9: 8kHz 10 | Yes
quency. 10,11: 10kHz 75kW
12,13,14: 12kHz or more
15: 15kHz 7
Adjustment leads to reduced motor noise, avoidance of
resonance with the mechanical system, reduced leaked
current in the output circuit wiring, reduced inverger-
generated noise, etc.
Oto1
F36 f36_f UINT [%MW11.36 |0024h 30RY operation mode 0: Excitation upon alarm 0 43 | Yes
1: Excitation during regular operation
Stopping speed setting 0.0t0 150.0 r/rr_1in_ .
F37 f37_f UINT [%MW11.37 |0025h Stoppi The frequency is limited so as not to fall below 0.1 Hz 10.0 2 Yes
- Stopping speed
(sensorless or under V/f control).
Oto1
- Stopping speed (detection 0: Detected speed
F38 f38_f UINT [%MW11.38 |0026h 1: Commanded speed 0 90 | Yes
method) The command value only i lid und t trol
y is valid under vector control
without speed sensor or under V/f control.
o - Stopping speed (zero speed | 0.00 to 10.00 s
Fa9 f39.f UINT | %MW11.39 |0027h holding time) Used to count the timing for applying mechanical brake. 0.50 8 Yes
Oto3
. . 0: Torque limit invalid
FA0  |f40.f |UINT |%Mw11.40 [oo2gh | 10due limit setting 1; Torgue limit 0 | 44| Yes
- Torque limit mode 1 2 O .
: Output power limit
3: Torque current limit
Oto3
0: Same limiting level (level 1) for 4 quadrants
1: Driving (Level 1). Braking (Level 2)
. 2: Upper limit (Level 1), Lower limit (Level 2)
F41 f41_f UINT |%MW11.41 |0029h - Torque limit mode 2 3: Same limiting level (Level 1 and Level 2 switched) 0 45 | Yes
for 4 quadrants
Level 1 and Level 2 are data at the setting source
defined by F42 and 43.
Oto5
0: Function code (F44)
- Torque limit (level 1) 12 AV[TL-REF1]
F42 f42_f UINT |%MW11.42 [002Ah selection 2: DIA card 0 46 | Yes
3: DIB card
4: Link valid
5: PID output
Oto5
0: Function code (F45)
- 1: Ai[TL-REF2
Fa3 |35 |UNT |%Mw11.43 |oo2Bn | Toraue limit (level 2) 2 bia card : 0 | 47| Yes
selection .
3: DIB card
4: Link valid
5: PID output
F44 f44 f INT %MW11.44 |002Ch - Torque limit (level 1) -300 to 300% 150 5 | Yes
F45 f45_f INT %MW 11.45 |002Dh - Torque limit (level 2) -300 to 300% 10 5 | Yes
- Mechanical loss
F46 f46_f INT %MW 11.46 |002Eh compensation -300.00 to 300.00% 0.00 7 | Yes

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

F code

60 ms updating and
referencing data

Variable
name

Type

Address

High-
speed
Updating
address

Name

Setting range

Default
setting

Type

Written
by
UPAC

F47

f47_f

INT

%MW 11.47

002Fh

- Torque bias T1

-300.00 to 300.00%
Use DI to switch among torque bias T1, T2 and T3.

0.00

Yes

Fa8

f48_f

INT

%MW 11.48

0030h

- Torque bias T2

-300.00 to 300.00%

0.00

Yes

F49

f49_f

INT

%MW 11.49

0031h

- Torque bias T3

-300.00 to 300.00%

0.00

Yes

F50

f50_f

UINT

%MW 11.50

0032h

- Torque bias starting
timer

0.00t0o 1.00 s
Set the time to reach 300%.

0.00

Yes

F51

f51_f

UINT

%MW11.51

0033h

- Torque command
monitor (polarity
selection)

Oto1

0: Torque polarity

1: A positive value for driving, and a negative value for
braking.

Polarity for torque-related data output (AO monitor, keypad
LED monitor, keypad LCD monitor) can be set.

48

Yes

F52

f52_f

WORD

%MW 11.52

0034h

Keypad panel LED, LCD
monitor setting - LED
monitor (display
coefficient A)

-999.00 to 999.00

Set the conversion coefficient for determining the load shaft
speed and line speed displayed on the keypad LED.
Displayed value = motor speed x (0.01 to 200.00)

The setting is effective only in the 0.01 to 200.00 range and
values out of the allowable range are restricted.

1.00

Yes

F53

53_f

WORD

%MW 11.53

0035h

- LED monitor (display
coefficient B)

-999.00 to 999.00

Coefficient A: Max. value

Coefficient B: Min. value

Set the conversion coefficient for determining the displayed
command value feedback variable output value (process
variable) of the PID adjuster, using display coefficients A
and B.

Displayed value: (command value or feedback value) x
(display coefficient A - B) + B

1.00

Yes

F54

f54_f

UINT

%MW11.54

0036h

- LED monitor (display
filter)

00to5.0s

0.2

Yes

F55

f55_f

UINT

%MW11.55

0037h

- LED monitor (display
selection)

00 to 32

00: Speed detection 1, speed reference (r/min) (Motor
stopping indication is switched by F56)

01: Speed setting 4 (ASR input ) (r/min)

02: Commanded output frequency (including slip) (Hz)

03: Torque current reference (%)

04: Torgue command value (%)

05: Calculated torque value (%)

06: Power consumption (motor output)
(F60 switches the unit.) (kW, HP)

07: Detected output current (A)

08: Detected output voltage (V)

09: Detected DC link circuit voltage (V)

10: Commanded magnetic flux (%)

11: Calculated magnetic flux (%)

12: Motor temperature (deg. C) ("--" is displayed when NTC
thermistor is not used.)

13: Detected or commanded value (r/min) of load shaft
rotation speed
(F56 switches the display during motor stoppage.)

14: Line speed detected value, commanded value (m/min)
(F56 switches the display during motor stoppage.)

15: Ai adjustment value (12) (%)

16: Ai adjustment value (Ai 1) (%)

17: Ai adjustment value (Ai 2) (%)

18: Ai adjustment value (Ai 3) (%)

19: Ai adjustment value (Ai 4) (%)

The following data may not be displayed depending on
mode or option.
20: PID command (%)

21: PID feedback amount (%)

22: PID output (%)

23: Option monitor 1 (HEX)

24: Option monitor 2 (HEX)

25: Option monitor 3 (DEC)

26: Option monitor 4 (DEC

27: Option monitor 5

)
DEC)
28: Option monitor 6 (DEC)

29: -

30: Load factor (%)

31: Input power (F60 switches the unit. (kW/HP)

32: Input watt-hour (x100kWh)

49

Yes

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and High- \Written
F code Variablreeferencm data Uf)zzlfiig Name Setting range 2:&?:; Type| by
name Type Address address UPAC
Oto1
0: Command value
- LED monitor (Display at | 1: Actual value
IFE8 f56_f UINT | %MW11.56 |0038h stop mode) Indication during motor stoppage is switched. The 0 50| Yes
corresponding data items are speed (0), load shaft rotation
speed (13) and line speed (14).
Oto1
0: Operation guide screen(Operation state, direction of
- LCD monitor (Display rotation)
0
[P f57_f UINT | %MW11.57 |0039h selection) 1: Bar graph indication of operating data (speed detection 1, 0 51| Yes
current, torque command value)
Operating mode screen is switched on the keypad.
Oto7
0: Japanese
1: English
R . 2: German (service will become available shortly)
F58 [f58.f |UINT |%Mw11.58 |003Ah s'élchti(’I‘r“;“'mr (Language | 5. Eronch (service will become available shortly) 0 |52 Yes
4: Spanish (service will become available shortly)
5: Italian (service will become available shortly)
6: Chinese
7: Korean
- LCD monitor (Contrast
0
F59 59_f UINT  |%MW11.59 |003Bh adjustment) 0 (pale) to 10 (dark) 5 0 | Yes
Oto1
0: kW
Output unit (HP/KW) L HP
F60 f60_f UINT |%MW11.60 [003Ch settin Switches indication unit for inverter output (power 0 53 | Yes
9 consumption) on the keypad LED monitor and LCD monitor,
and
selection list (kW-HP) on P02 "Motor Selection (M1)".
o ASR 1 setting 0.1 to 500.0 (Multiplication)
F61 f61_f UINT |%MW11.61 (003Dh - ASR 1-P (Gain) 100 | 2 Yes
- ASR 1-I (Integration 0.000 to 10.000 s
F62 f62_f UINT |%MW11.62 [003Eh constant) P control when set to 0.000 0.200 | 4 | Yes
F63 f63_f UINT  |%MW11.63 [003Fh - ASR 1-FF (Gain) 0.000 to 9.999 s 0.000 [ 4 | Yes
F64 f64_f UINT  |%MW11.64 | 0040h - ASR 1 input filter 0.000 to 5.000 s 0.040 | 4 [ Yes
0.000to 0.100 s
F65 |f65.f |UINT |%MW11.65|0041h  |-ASR 1 detection filter g?tzth:;e'lzs 2 ime constant determining the first order delay | 4 o5 | 4 | ves
filter.
0.000to 0.100 s
F66  |f66.f |UINT |%MW11.66|0042h  |-ASR 1 output filter g?tzth:;e'lzs 2 ime constant determining the first order delay | 4 55 | 4 | ves
filter.
o - S-curve (Acceleration o
F67 f67_f UINT |%MW11.67 |0043h start side 1) 0 to 50% 0 0 | Yes
F68 168 |UINT |%Mw11.68 |00agh |- Sicurve (Acceleration | gy, 5oo, 0 |0 Yes
end side 1)
- S-curve (Deceleration
0 0
F69 f69_f UINT | %MW11.69 |0045h start side 1) 0 to 50% 0 0 | Yes
F70 |70.f |UINT |%Mw11.70 |ooan |- S-ourve (Deceleration |, 500, 0 | 0 Yes
end side 1)
Magpnetic flux level setting | 10 to 100%
F73 f73_f UINT |%MW11.73 |0049h - Magnetic flux level at 100 | 16 | Yes
light load
00t010.0s
I When the operation command (FWD, REV) turns ON, it
0 - -
Fr4 f74_f UINT | %MW11.74 |004An Pre-exciting time automatically enters pre-exciting state for the time set by this 00 2 Yes
function code.
F75  |f75.f |UINT |%MW11.75 |004Bh l'ef’,:'exc“a“°“ initial 100 to 400% 100 | 0 | Yes
Oto3
0: Limit level 1 for forward rotation and limit level 2 forreverse
Speed limit setting |;c')tal_tiir?:i]t level 1 for both forward and reverse rotation
o N L :
F76 f76_f UINT | %MW11.76 |004Ch s:giﬁgr‘l;mn (Mode 2: Limit level 1 for upper limit and limit level 2 for lower limit 0 91 | Yes
3: Limit level 1 for forward rotation and limit level 2 forreverse
rotation
Add the [12] input as a bias.
F77 77 _ INT %MW11.77 [004Dh - Speed limit level 1 -110.0 to 110.0% 1000 | 6 Yes
F78 78 INT %MW 11.78 [004Eh - Speed limit level 2 -110.0 to 110.0% 1000 | 6 Yes
Oto2
0: M1 selection
) However, the contact switching by X function is given
F79 [f79.f [UINT |%MW11.79 |004Fh mg;mse'ec“m (M1, M2, priority. 0 |54 Yes
1: M2 selection (X function invalid)
2: M3 selection (X function invalid)
Select motor to be used from M1, M2 and M3.
Oto3
0,2: HD(Overload current 150%-1min/200%-3sec)
. 0/, _: i
F80 [f80_f |UINT |°%Mw11.80|0050n  |Current rating switching ;; b%%’gﬁfa%%‘J:fe“r:t1125°0€°/0_11'mm) 0 |56 Yes
Switches between the three-fold rating (HD, LD, MD) of the
inverter.

1 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

Table 5-2-23 E: Extension Terminal Functions

60 ms updating and High- \Written
E code referencing data speed Name Setting range Default vpe| by
Variable Type Address Updating setting UPAC
name address
00 to 79
00,01,02,03: Multistep speed selection(1 to 15 steps)
[00: SS1,01: SS2, 02: SS4, 03: SS8]
04,05: ASR, acceleration / deceleration selection(4 steps)
[04:RT1, 5:RT2]
06: 3 wire operation stop command [HLD]
07: Coast-to-stop command [BX]
08: Alarm reset [RST]
09: External alarm [THR]
10: Jogging operation [JOG]
11: Speed setting N2 / speed setting N1 [N2/N1]
12: Motor M2 selection [M-CH2]
13: Motor M3 selection [M-CH3]
14: DC brake command [DCBRK]
15: ACC/DEC zero clear command [CLR]
16: Creep speed switching in UP/DOWN control [CRP-N2
IN1]
17: UP command in UP/DOWN control [UP]
18: DOWN command in UP/DOWN control  [DOWN]
19: Write enable for keypad (data can be changed) [WE-KP]
20: Cancel PID control [KP/PID]
21: Inverse mode changeover [IVS]
22: Interlock (52-2) [IL]
23: Write enable through link [WE-LK]
24: Enable communications link via RS-485 or fieldbus [LE]
25: Universal DI [U-DI]
26: Pickup start mode [STM]
27: Synchronized operation command(PG (PR) option)
[SYC]
28: Zero speed locking command [LOCK]
29: Pre-exciting command [EXITE]
30: Speed reference value limiter cancel [N-LIM]
31: H41 Cancel [torque command] [H41-CCL]
X terminal function 32: H42 Cancel [torque current command] [H42-CCL]
EO1 e01_f [UINT |%MW11.97 |0101h |° X1 terminal function 33: H43 [magnetic flux command] cancel [H43-CCL] 0 57 | Yes
34: F40[Torque limiting mode 1] cancel [F40-CCL]
35: Torque limit (level 1/ 2 selection) [TL2/TL1]
36: Bypass [BPS]
37,38: Torque bias command 1/2 [37:TB1,38:TB2]
39: Droop selection [DROOP]
40: Ai1 zero hold [ZH-Al1]
41: Ai2 zero hold [ZH-A12]
42: Ai3 zero hold (AIO option) [ZH-AI3]
43: Ai4 zero hold (AIO option) [ZH-Al4]
44: Ai 1 polarity inversion [REV-AI1]
45: Ai 2 polarity inversion [REV-AI2]
46: Ai 3 polarity inversion (AIO option) [REV-AI3]
47: Ai 4 polarity inversion (AIO option) [REV-Al4]
48: PID output inversion selection [PID-INV]
49: Cancel PG alarm [PG-CCL]
50: Undervoltage cancel [LU-CCL]
51: Ai torque bias hold [H-TB]
52: STOP 1(The motor decelerates and stops in normal
deceleration time.) [STOP1]
53: STOP 2(The motor decelerates and stops in “deceleration
time 4.”) [STOP2]
54: STOP3 [STOP3]
55: DIA data latch (DIA option) [DIA]
56: DIB data latch (DIA option) [DIB]
57: Multi-winding motor cancel [MT-CCL]
58-67: Custom Di1-Di10 [C-DI1~C-DI10]
69: PID clear [PID-CCL]
70: PID FF dection valid [PID-FF]
72,73: Toggle signal 1/2 [72:TGL1,73:TGL2]
74: External mock alarm [FTB]
75: NTC thermistor alarm cancel [NTC-CCL]
76: Life alarm cancel [LF-CCL]
78: PID Feedback switch signal [PID-1/2]
79: PID torque bias selection [TB-PID]
E02 e02 f [UINT |%MW11.98 [0102h |- X2 terminal function 0 to 79 (Refer to X1 terminal function.) 1 57 | Yes
EO03 e03 f [UINT |%MW11.99 [0103h |- X3 terminal function 0 to 79 (Refer to X1 terminal function.) 2 57 | Yes
E04 e04 f [UINT |%MW11.100 [0104h |- X4 terminal function 0 to 79 (Refer to X1 terminal function.) 3 57 | Yes
E05 e05 f [UINT |%MW11.101 |0105h |- X5 terminal function 0 to 79 (Refer to X1 terminal function.) 4 57 | Yes
E06 e06_f [UINT |%MW11.102 |0106h |- X6 terminal function 0 to 79 (Refer to X1 terminal function.) 5 57 | Yes
EO7 e07_f [UINT |%MW11.103 |0107h |- X7 terminal function 0 to 79 (Refer to X1 terminal function.) 7 57 | Yes
E08 e08 f [UINT |%MW11.104 [0108h |- X8 terminal function 0 to 79 (Refer to X1 terminal function.) 8 57 | Yes
E09 e09 f [UINT |%MW11.105|0109h |- X9 terminal function 0 to 79 (Refer to X1 terminal function.) 9 57 | Yes
E10 e10_f [UINT |%MW11.106 |[010Ah |- X11 terminal function 0 to 79 (Refer to X1 terminal function.) 25 57 | Yes
E11 ell_f UINT |%MW11.107 |010Bh |- X12 terminal function 0 to 79 (Refer to X1 terminal function.) 25 57 | Yes

[ Youcan change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and High- Written
E code i referencing data speed Name Setting range Defe}ult Type| by
Variable Type Address Updating setting UPAC
name address

E12 e12 f |UINT |%MWwW11.108 [010Ch |- X13 terminal function 0 to 79 (Refer to X1 terminal function.) 25 | 57| Yes
E13 e13 f [UINT |%MW11.109 [010Dh |- X14 terminal function 0 to 79 (Refer to X1 terminal function.) 25 | 57| Yes

0000 to 01FF

. . 0: Normally open

E14 |e14_f |WORD|%MW11.110 |010Eh ﬁ;fg:;&ﬂ;‘;m‘l‘;’;e g 1: Normally closed 0000 | 35 | Yes

Openl/closed setting is possible for X1 to X9 function

terminals.

00 to 84

00: Inverter running [RUN]

01: Speed existence [N-EX]

02: Speed agreement [N-AG1]

03: Speed arrival [N-AR]

04: Speed detection 1 [N-DT1]

05: Speed detection 2 [N-DT2]

06: Speed detection 3 [N-DT1]

07: Undervoltage detection signal [LU]

08: Torque polarity detection (braking/driving) [B/D]

09: Torque Limiting [TL] 10: Torque detection 1 [T-DT1]

11: Torque detection 2 [T-DT12]

12: Keypad operation enabled [KP]

13: Inverter stopping [STOP]

14: Operation ready [RDY]

15: Magnetic flux detection signal [MF-DT]

16: Motor M2 selection status [SW-M2]

17: Motor M3 selection status [SW-M3]

18: Brake release signal [BRK]

19: Alarm indication [AL1]

20: Alarm indication [AL2]

21: Alarm indication [AL4]

22: Alarm indication [AL8]

23: Cooling fan operation [FAN]

24: Auto-resetting [TRY]

25: Universal DO [U-DO]

26: Heat sink overheat early warning [INV-OH]

27: Synchronization completion [SY-C]

28: Life alarm [LIFE]

29: Accelerating [U-ACC]

30: Decelerating [U-DEC]

Y terminal function 31: Inverter overload early warning [INV-OL]
E15 e15_f |UINT |%MW11.111 [010Fh -Y1 termi - 32: Motor overheat early warning [M-OH] 1 58 | Yes
inal function . N

33: Motor overload early warning [M-OL]

34: DB overload early warning [DB-OL]

35: Link transmission error [LK-ERR]

36: Load adaptive control being limited [ANL]

37: Load adaptive control being calculated [ANC]

38: Analog torque bias hold [TBH]

39 to 48: Custom Do1-Do10 [C-DO1 to C-DO10]

51: Multi-winding communication establishing [MTS]

52: Multi-winding motor cancel response [MEC-AB]

53: Multi-winding master selection [MSS]

54: Multi-winding self fault [AL-SF]

55: Communication error stopping [LES]

56: Alarm output (for any alarm) [ALM]

57: Light alarm [L-ALM]

58: Maintenance information [MNT]

59: Braking transistor broken [DBAL]

60: DC fan locked signal [DCFL]

61: Speed agreement 2 [N-AG2]

62: Speed agreement 3 [N-AG3]

63: Axis flow fan operation stop signal [MFAN]

66: Droop selection response [DSAB]

67: Torque command / torque current command cancel

response [TCL-C]

68: Torque limiting mode 1 cancel response [F40-AB]

71: 73 input command [PRT-73]

72: Y terminal test output ON [Y-ON]

73: Y terminal test output OFF [Y-OFF]

75: Clock battery lifetime [BATT]

80: EN terminal detection circuit fault [DECF]

81: EN terminal OFF [ENOFF]

82: Safety function running [SF-RUN]

84: STO diagnosis in progress [SF-TST]
E16 e16_f [UINT |%MW11.112 [0110h |- Y2 terminal function 0 to 84 (Refer to X1 terminal function.) 2 58 | Yes
E17 e17_f [UINT |%MWwW11.113 [0111h |- Y3 terminal function 0 to 84 (Refer to X1 terminal function.) 3 58 | Yes
E18 e18 f [UINT |%MW11.114 [0112h |- Y4 terminal function 0 to 84 (Refer to X1 terminal function.) 4 58 | Yes
E19 e19 f [UINT |%MW11.115 [0113h |- Y5 terminal function 0 to 84 (Refer to X1 terminal function.) 14 58 | Yes
E20 e20_f [UINT |%MW11.116 [0114h |- Y11 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E21 e21 f |UINT |%MW11.117 [0115h |- Y12 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E22 e22 f |UINT |%MW11.118 [0116h |- Y13 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E23 e23 f |UINT |%MW11.119 [0117h |- Y14 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E24 e24 f |UINT |%MW11.120 [0118h |- Y15 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E25 e25 f |UINT |%MW11.121 [0119h |- Y16 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E26 e26_f |UINT |%MW11.122 [011Ah |- Y17 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes
E27 e27_f |UINT |%MW11.123 [011Bh |- Y18 terminal function 0 to 84 (Refer to X1 terminal function.) 26 58 | Yes

0000 to 001F
E28 |e28 f |WORD|%Mw11.124 |o11ch | terminal function 0: Normally open 0000 | 36 | Yes

normally open/closed 1: Normally closed
Set the normal state of Y1 through Y5.

[ Youcan change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

60 ms updating and

High-

referencing data speed ) Default Written
E code - R Name Setting range . |Type| by
Variable T Add Updating setting UPAC
name ype ress address
0to 10
0: No division
1: 12
2: 1/4
3:1/8
4: 116
5: 1/32
E29 29 f [UINT |%MW11.125 (011Dh |PG pul tput selecti 6 1/64 0 92 | Y
€291 o : pulse output selection | ¢ 15 6: Inputs to built-in PG are divided and output. es
7: Internal speed command: Pulse generation mode
8: PG(PD): Pulse detection input oscillation mode
9: PG(PR): Pulse command input oscillation mode
10:  Built-in PG -+ PG(SD): Speed detection pulse inpuf]
oscillation mode
7 to 10: Input pulses are arbitrarily divided and output.
(AB90°phase difference)
Protective function setting | 50 to 200
E30 e30_f [UINT |%MW11.126 |011Eh |- Motor overheat 150 | O Yes
protection (temp.)
E31 [e31f |UINT |%Mw11.127 |o11pn |- Motoroverheatearly |50, g, 75 | 0| Yes
warning (temp.)
0.00 to 5.00 V
£32 e32.f |UNT |%Mw11.128 |0120n | M1 tg M3 PTC If PTQ thermlstqr is selected to.be used in thermistor ) 160 | 3 Yes
operation level selection, operation starts when input voltage on PTC terminal
reaches or exceeds the set voltage (operation level).
E33  [e33.f |UINT |%Mw11.129 |o121n |- verteroveroadearly | .5 4640, 9 | 0] Yes
warning
E34 [e34.f |UINT |%MW11.130 |o122n |- Motoroveroadearly 1,5, 4640, 9 |0 Yes
warning
0 to 100%
. Set %ED for the braking resistor to inverter capacity.
0 -
E35 e35_f UINT |%MW11.131 10123h DB overload protection The braking resistor overheating alarm (dbh) is enabled when 0 0 Yes
set to 0.
E36 |e36.f |UINT |%Mw11.132 |o124n |- DB overload early 0to0 100% 80 | 0| Yes
warning
E37 [e37.f |UINT |%Mw11.133 |o12sn |- DB thermaltime 0101000 s 300 | 0 | Yes
constant
000 to 111
Speed detection setting Detection method for Ox[E39][E40][E41]
E38 e38 f |WORD |%MW11.134 |0126h Speed detecti thod 0: Speed detection 000 9 Yes
- Speed detection method | 4. Speed setting
The command value only is valid during V/f control.
0 to 30000 r/min
. Detection signal is output when the speed detection level 1,
0 -
E39 e39_f [UINT |%MW11.135 |0127h Speed detection level 1 set in Speed Detection 1 [N-FB14] (or Speed Setting 4 [N- 1500 | 0 | Yes
REF4]) is reached or exceeded.
E40 e40_f [INT %MW 11.136 |0128h |- Speed detection level 2 | -30000 to 30000 r/min 1500 | 5 Yes
E41 ed1_f INT %MW11.137 |0129h |- Speed detection level 3 | -30000 to 30000 r/min 1500 | 5 Yes
1.0 to 20.0%
E42 e42 f |UNT |%Mw11.138 |012an | Speed alrrlval Wher_\ speed detec.tlon enters the detect_lon range of_both_+ 3.0 2 Yes
(hysteresis) polarity and - polarity from speed detection 2, detection signal
is output.
1.0 to 20.0%
E43 43 f |UNT |%Mw11.139 |0128n |° Speed algreement Wher_\ speed detec.tlon enters the detect_lon range of_both_+ 3.0 2 Yes
(hysteresis) polarity and - polarity from speed detection 4, detection signal
is output.
E4d  |e4s f |UINT |%Mwi1.140 |ot12cn |- Speedagreement(off- | o 05105 000 0100 | 4 | Yes
delay timer)
00to 21
Units digit: Speed disagreement alarm (er9 )
- Speed disagreement (1) LNJOt gsed
E45 |e45f |UINT |%MW11.141 |012Dh |alarm Used / - Used o 00 | 9 Yes
Tens digit: Lin phase lack detection (/in )
Not used 0: Standard level
1: Reserved for particular manufacturers
2: Disable
. 0 to 300%
Torque / magnetic flux .
E46  |e46.f |UINT |%MW11.142 [012En |detection level setting | Calculated value during Vi/f control 30 | 16| Yes
X When the torque command value reaches or exceeds set
- Torque detection level 1 | 5,0 detection signal is output.
E47 e47_f [UINT |%MW11.143 |012Fh |- Torque detection level 2 | 0 to 300% 30 16 | Yes
- Magnetic flux detection 10 to 100%
E48 e48_f [UINT |%MW11.144 |0130h 9 When the magnetic flux calculated value reaches or exceeds 100 [ 16 | Yes

level

set value, detection signal is output.

1 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and High- .
referencing data speed ) Default Wiitten
E code - . Name Setting range . |Type| by
Variable Updating setting UPAC
name Type Address address
00 to 27
00: Input signal shutoff [OFF]
01: Auxiliary speed setting 1 [AUX-N1]  10V/Nmax
02: Auxiliary speed setting 2 [AUX-N2]  10V/Nmax
03: Torque limiter level 1 [TL-REF1] +10V/£150%
04: Torque limiter level 2 [TL-REF2] +10V/£150%
05: Torque bias [TB-REF] +10V/£150%
06: Torque command [T-REF] 10V/150%
07: Torque current command  [IT-REF] 10V/150%
08: Creep speed 1in UP/DOWN control [CRP-N1]
10V/Nmax
09: Creep speed 1in UP/DOWN control [CRP-N1]
Al terminal function 10V/Nmax
E49 e49 f |UINT |%MW11.145|0131h - Ai1 terminal function 10: Magnetic flux command [MF-REF]  10V/100% 0 59 | Yes
11: Line speed detection [LINE-N] 10V/Nmax
12: Motor temperature [M-TMP] 10V/200C
13: Speed override [N-OR] +10V/+50%
14: Universal Ai [U-Al]£10V/+4000(h)
15: PID feedback amount 1 [PID-FB1]£10V/+20000(d)
16: PID reference value [PID-REF]10V/20000(d)
17: PID correction gain [PID-G] 10V/4000(h)
18 to 24: CustomAi1to7 [C-Al1 to C-AI7]
25: Speed main setting [N-REFV]  +10V/+Nmax
26: Current input speed setting(DC4-20mA)[N-REFC]
+10V/+Nmax
(26: Current input speed setting is only available for Ai2.)
27: PID feedback 2 [PID-FB2]+10V/+20000(d)
E50 e50_f |UINT |%MW11.146|0132h - Ai2 terminal function 0 to 27 (Refer to Ai1 terminal function.) 0 59 | Yes
E51 |e51_f |UINT [%MW11.147|0133h |-Ai3 terminal function ?2?: 2(?“(5:;??;2 lﬁ';;ggg'g:t'tf#g"f:g’;l; available for Al2.) 0 |59 Yes
E52 [e52.f |UINT |%MW11.148|0134h |- A4 terminal function ?ztg’: Zgu(riz:;f:;g lﬁ';;:;’;“;‘:t'tf:gf:g& available for A2 0 |59/ Yes
E53 |53 f |INT |%Mwi11.149|0135n | 94N seting ~10.00010/10.000 (Muttplication) 1000 | 8 | Yes
- - Ai1 gain setting
E54 e54 f |INT %MW11.150 |0136h - Ai2 gain setting -10.000 to 10.000 (Multiplication) 1.000 | 8 Yes
E55 |e55.f |INT |%MW11.151|0137h |-Ai3 gain setting ;13{333 fo 10.000 times (Displayed for models with AlOl 4 555 | 5 | yeq
E56 [e56.f |INT  |%MW11.152|0138h |- Ai4 gain setting :p(:i‘gr?g fo 10.000 times (Displayed for models with AIOl 4 o5, | g | yoq
ES7 |e57f |INT |%Mw11.153|0130n |MPias setting 7100.010100.0% 00 | 6| Yes
- Ai1 bias setting
E58 e58 f |[INT %MW 11.154 [013Ah |- Ai2 bias setting -100.0 to 100.0% 0.0 6 Yes
E59 e59 f |INT %MW 11.155 [013Bh |- Ai3 bias setting -100.0 to 100.0% (Displayed for models with AlO option.) 0.0 6 Yes
E60 e60_f |[INT %MW 11.156 [013Ch |- Ai4 bias setting -100.0 to 100.0% (Displayed for models with AlO option.) 0.0 6 | Yes
E61 |e61_f |UINT |%Mwi11.157 (013D | fiter seting 00001005005 0010 | 4 | Yes
- Aif filter setting
E62 e62_f |UINT [%MW11.158|013Eh |- Ai2 filter setting 0.000 to 0.500 s 0.010 | 4 Yes
E63 e63 f [UINT |%MW11.159|013Fh - Ai3 filter setting 0.000 to 0.500 s 0.010 | 4 Yes
E64 |e64_f |UINT [%MW11.160|0140h |- Ai4 filter setting 0.000 to 0.500 s 0010 | 4 | Yes
Increment / decrement 2-00 to 60]-(00 Sh . | data from OV
imi i i ets time for change of inverter's internal data from ata to
E65 |e65f |UINT |%MW11.161 0141h l—lrlr]r:::er;rif;L?/e::(?rement 10V data, when voglztage 0to 10 V is input to analog input 0.00 | 3 | Yes
limiter (Ai1) terminal.
EG6  |e66.F |UINT |%Mw11.162|0142n |7 'norement/decrement | 5y 4060006 000 | 3 | Yes
limiter (Ai2)
E67 |e67.f |UINT |%Mw11.163|0143n |7 'norement/decrement | 5y 4060005 0.00 | 3 | Yes
limiter (Ai3)
E68  [e68.F |UINT |%MW11.164|0144n |7 'nCrement/decrement | 5y 4060005 0.00 | 3 | Yes

limiter (Ai4)

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

60 ms updating and High- Written
E code Variablereferencmg data U;rc)iz?iig Name Setting range 2:&?:; Type| by
name Type Address address UPAC
00 to 40
00: Detected speed 1(speedometer, swing on single side)
[N-FB1+] Nmax10V
01: Detected speed 1(speedometer, swing on both sides)
[N-FB1] Nmax10V
02: Speed setting 2(before acceleration / deceleration
calculation) [N-REF2]  Nmax10V
03: Speed setting 4 (ASR input) [N-REF4]  Nmax10V
04: Detected speed 2 (ASR input) [N-FB2]
Nmax10V
05: Line speed detection [LINE-Nz]Nmax/+10V
06: Torque current command (torque ammeter, swing on both
sides)
[IT-REF£]+150%/+10V
07: Torque current command (torque ammeter, swing on
single side)
AO terminal function [H.—_REFH 11-50%/1 ov
E69 |e69 f |UINT |%MW11.165 [0145h |setting 08: Torque command(torque meter, S[‘flv."EE‘,’:r]' b°‘h155'g.,e/s1)ov 1 |60 Yes
. N = 0
-AO1 terminal function 09: Torque command(torque meter, swing on single side)
[T-REF] 150%10V
10: Motor current [I-AC] 200%10V
11: Motor voltage [V-AC] 200%10V
12: Power consumption (motor output) [PWR]  200%/10V
13: DC link circuit voltage [V-DC] 800V/10V
14: +10V output test [P10], output
equivalent to +10V
15: -10V output test [N10], output
equivalent to -10V
16: Motor temperature [TMP-M] +20001/+10V
30: Universal AO [U-AQO]
31-37: Custom Ao1-Ao7 [C-AO1~C-AQ7]
38: Input power [PWR-IN] 200%/10V
39: Magnet polar location signal [SMP] TOP/5V
40: PID output value [PID-OUT]
+200%/+10V
E70 e70 f [UINT |%MW11.166 |0146h |- AO2 terminal function | O to 40 (Refer to AO1 terminal function.) 6 60 | Yes
E71 e71 f |UINT |%MW11.167 |0147h |- AO3 terminal function | 0 to 40 (Refer to AO1 terminal function.) 3 60 | Yes
E72 e72 f |UINT |%MW11.16 |0148h |- AO4 terminal function | 0 to 40 (Refer to AO1 terminal function.) 0 60 | Yes
E73 e73_f [UINT |8%MW11.169|0149h |- AO5 terminal function | 0 to 40 (Refer to AO1 terminal function.) 0 60 | Yes
o AO gain setting -100.00 to 100.00 (Multiplication)
E74 e74_f |[INT %MW11.170 [014Ah -AO1 gain setling 1.00 | 7 | Yes
E75 e75 f [INT %MW 11.171 |014Bh |- AO2 gain setting -100.00 to 100.00 (Multiplication) 1.00 [ 7 Yes
E76 e76_f [INT %MW11.172 |014Ch |- AO3 gain setting -100.00 to 100.00 (Multiplication) 1.00 | 7 | Yes
E77 |e77.f |INT |%MW11.173 |014Dh |-AO4 gain setting :p?%r?? fo 100.00 times (Displayed for models with AIQ| 4 g5 | 7 | veg
E78 |e78.f |INT |%MW11.174 |014Eh |-AOS5 gain setting :p(t’%r?‘; to 100.00 times (Displayed for models with AIQ| 4 55 | 7 | veq
E79 [e7of |INT [%MW11.175 |otapn |AQ bias setting +100.0t0 100.0% 00 | 6| Yes
- ias setting
E80 e80_f [INT %MW11.176 |0150h |- AO2 bias setting -100.0 to 100.0% 0.0 6 | Yes
E81 e81 f [INT %MW11.177 |0151h |- AO3 bias setting -100.0 to 100.0% 0.0 6 | Yes
E82 e82 f [INT %MW 11.178 |0152h |- AO4 bias setting -100.0 to 100.0% (Displayed for models with AlO option.) 0.0 6 Yes
E83 e83_f [INT %MW11.179 |0153h |- AOS bias setting -100.0 to 100.0% (Displayed for models with AlO option.) 0.0 6 | Yes
E84 e84 f |UINT [%MW11.180 |0154h |AO1-5 filter setting 0.000 to 0.500 s 0.010| 4 | Yes

[ Youcan change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.

Table 5-2-24 C: Control Functions of Frequency

60 ms updating and High- Writt
referencing data speed . Default ritten
C code - . Name Setting range . [Type| by
Variable Type Address Updating setting UPAC
name P address
0 to 30000 r/min
Jump speed setting Have the set speed jump so that the load's mechanical
0
i c01_f |UINT |%MW11.193 10201h - Jump speed 1 resonance point will not overlap with the motor speed. Three 0 0 Yes
jump points may be set.
C02 c02_f |UINT [%MW11.194 [0202h - Jump speed 2 0 to 30000 r/min 0 0 Yes
C03  [c03 f |UINT [%MW11.195 |0203h |- Jump speed 3 0 to 30000 r/min 0 0 | Yes
C04 c04_f UINT  |%MW11.196 |0204h - Jump width 0 to 1000 r/min 0 0 Yes
0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min
Multistep speed setting (Switched according to C21.) 0/0.00/
C05 c05_f |UINT [%MW11.197 [0205h - Multistep speed 1 Turning terminal commands SS1, SS2, SS4 and SS8 ON/OFF 0'0 0 Yes
P sp selectively switches the reference frequency of the inverter in .
15 steps.
- S -
C06 |c06.f |UINT |%MW11.198 [0206h |- Multistep speed 2 ?sfﬁai%%%oaré?éf d/iféotg ‘82110?'00/“ /0.0 0 999.9 m/min 0’8'80/ 0| Yes
- S -
co7 |co7.f |UINT |%MW11.199 [0207h |- Multistep speed 3 ?St:,ifc%%?fa'é’;‘c')? d’iféog ‘82110?")% /0.0 0 999.9 m/min 0R0007 o | ves
- < -
C08 [c08_f |UINT |%MW11.200 [0208h |- Multistep speed 4 ?St\?/it?;:?]%(zioar(/:?gr] d/ir?éotg '82110?'00/“ /0.0 10 999.9 m/min 0907 o | ves
- S -
C09  |c09f |UINT |%MwW11.201 [0209h |- Multistep speed 5 ?St:,ifc%%?fa'é min d/ir?éog ‘82110?'()% /0.0 0 999.9 m/min o 8'80/ 0| Yes
- S -
C10 [c10_f |UINT |%MW11.202 |020Ah |- Multistep speed 6 ?St:,ifc?g%oaré mn d/ir?éog ‘821109‘0% /0.0t0 8999 m/min 00007 0 | ves
- S -
C11  |ct1f |UINT |%MW11.203 [020Bh |- Multistep speed 7 ?sfxi?c%%%()aré mn d/iféotg ‘82110?'00/“ /0.0 0 999.9 m/min 0’8'80/ 0| Yes

[ Youcan change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and High- Written
C code - referencing data speed Name Setting range Defgult Type| by
Variable Type Address Updating setting UPAC
name P address
. 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
0 -
C12 c12_f |UINT |%MW11.204 |020Ch Multistep speed 8 (Switched according to C21.) 0.0 0 | Yes
. 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
o -
C13 c13_f [UINT |%MW11.205 |020Dh Multistep speed 9 (Switched according to C21.) 0.0 0 Yes
. 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
0 -
C14 c14_f |UINT |%MW11.206 |020Eh Multistep speed 10 (Switched according to C21.) 0.0 0 | Yes
B 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
9 -
C15 c15_f [UINT |%MW11.207 |020Fh Multistep speed 11 (Switched according to C21.) 0.0 0 Yes
. 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
0 -
C16 c16_f [UINT |%MW11.208 |0210h Multistep speed 12 (Switched according to C21.) 0.0 0 [ Yes
. 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
0 -
C17 c17_f [UINT |%MW11.209 |0211h Multistep speed 13 (Switched according to C21.) 0.0 0 Yes
0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min
- Multistep speed 14/ (Switched according to C21.) 0/0.00/
0
Cil c18.f  |UINT |%MW11.210 |0212h Creep speed 1 C18 and C19 also serves as creep speed function while 0.0 0 | Yes
UP/DOWN function is used.
o - Multistep speed 15/ 0 to 30000 r/min / 0.00 to 100.00% / 0.0 to 999.9 m/min 0/0.00/
Cil c19f |UINT |%MW11.211 |0213h Creep speed 2 (Switched according to C21.) 0.0 0| Yes
- Multistep speed 0.000 t0 0.100 s
€20 |c20f |UINT |%MwW11.212 [0214h  |command agreement | WWhen [SS1], [SS2], [SS4] and [SS8] have remained inthe | 556 | 4 | ves
timer same state for the time set by this timer, the speed set value is
switched.
Oto2
0: 0 to 30000 r/min
- Definition of multiste 1: 0.00to 100.00%
c21 c21_f |UINT |%MW11.213 |0215h speed settin P 12: 0.0 to 999.9 m/min 0 93 | Yes
P 9 Unit for setting multistep for C05 to C19 is defined.
When “1” is selected, the setting is the ratio to the maximum
speed (FO03, A06, A106) of the selected motor.
0to9 o
0: Keypad (/) key
1: Analog 12 input (0~%10V)
2: Analog 12 input (0~+10V)
3: UP/DOWN control (initial value:
. 4: UP/DOWN(initial value: previous value)
C25 c25_f [UINT |%MW11.217 |0219h |Speed setting N2 5: UP/DOWN(initial value: Creep speed 1,2) 0 41| Yes
6: DIA card input
7: DIB card input
8: Ai(N-REFV) input
9: Ai2(N-REFC) input
When X terminal function [N2/N1] goes ON, the speed
command set by this function code becomes valid.
) 0 to 30000 r/min
9
C29 c29_f [UINT |%MW11.221 |021Dh |Jogging speed Set speed for motor jogging. 50 0 Yes
ASR-JOG setting 0.1 to 500.0 (Multiplication)
0
C30 c30_f [UINT [%MW11.222 |021Eh - ASR-P (gain) JOG 100 | 2 | Yes
- ASR-| (integration 0.000 to 10.000 s
C31 c31_f [UINT |%MW11.223 |021Fh constant) JOG P control when set to 0.000 0.200 | 4 Yes
C32 c32_f [UINT |%MW11.224 |0220h - ASR-JOG input filter 0.000 to 5.000 s 0.040 | 4 Yes
33 [c33f [UINT |%Mw11225 |og21h | ASROG detection 190094501005 0005 4 | Yes
C34 c34 f [UINT |%MW11.226 |0222h - ASR-JOG output filter | 0.000 to 0.100 s 0.002 | 4 Yes
0.01t099.99 s
C35 c35_f |WORD [%MW11.227 (0223h - Acceleration time JOG | 100.0 to 999.9 s 5.00 | 13| Yes
1000 to 3600 s
0.01t099.99 s
C36 c36_f |WORD |%MW11.228 |0224h - Deceleration time JOG | 100.0 to 999.9 s 5.00 | 13 | Yes
1000 to 3600 s
C37 o371 [UINT |%MW11229 |o2ash | S-cumvestaringside 1, 509, o o] ves
C38 c38 f [UINT |%MW11.230 |0226h - S-curve end side JOG | 0 to 50% 0 0 Yes
ASR 2 setting 0.1 to 500.0 (Multiplication)
C40 c40_f [UINT |%MW11.232 |0228h -ASR 2-P gain 100 | 2 Yes
- ASR 2-| (integration 0.000 to 10.000 s
0
C41 c41_f |UINT |%MW11.233 |0229h constant) P control when set to 0.000 0.200 | 4 | Yes
C42 c42 f |[UINT |%MW11.234 |022Ah - ASR 2-FF (gain) 0.000 to 9.999 s 0.000 | 4 Yes
C43 c43_f |UINT |[%MW11.235 |022Bh |- ASR 2 input filter 0.000 to 5.000 s 0.040 | 4 | Yes
C44 c44 £ |[UINT |%MW11.236 |022Ch |- ASR 2 detection filter 0.000 to 0.100 s 0.005| 4 | Yes
C45 c45_ f [UINT |%MW11.237 |022Dh |- ASR 2 output filter 0.000 to 0.100 s 0.002 | 4 Yes
0.01t099.99 s
C46 c46_f |WORD|%MW11.238 |022Eh - Acceleration time 2 100.0t0 999.9 s 5.00 | 13 | Yes
1000 to 3600 s
0.01t099.99 s
C47 c47_f |WORD |%MW11.239 |022Fh - Deceleration time 2 100.0t0 999.9 s 5.00 | 13| Yes
1000 to 3600 s
C48 c48 f [UINT |%MW11.240 |0230h - S-curve starting side 2 | 0 to 50% 0 0 Yes
C49 c49 f [UINT |%MW11.241 |0231h - S-curve end side 2 0 to 50% 0 0 [ Yes
C50 |c50.f |UINT |%Mw11.242 |o232n |ASR 3 setting 0.1 10 500.0 (Multiplication) 100 | 2 | Yes
- - ASR 3-P gain
- ASR 3-| (integration 0.000 to 10.000 s
0
C51 c51_f |UINT |%MW11.243 |0233h constant) P control when set to 0.000 0.200 | 4 Yes
C52 c52_f |UINT [%MW11.244 10234h |- ASR 3-FF (gain) 0.000 to 9.999 s 0.000 [ 4 [ Yes
C53 c53_f |UINT [%MW11.245 |0235h |- ASR 3 input filter 0.000 to 5.000 s 0.040| 4 | Yes

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

1 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.

Table 5-2-25 P: Motor Parameters

60 ms updating and High-

60 ms upc!ating and High- Written
C code - referencing data speepl Name Setting range Defe}ult Type| by
Variable Type Address Updating setting UPAC
name address
C54 c54 f UINT  |%MW11.246 |0236h - ASR 3 detection filter 0.000 to 0.100 s 0.005 | 4 Yes
C55 c55 f UINT  |%MW11.247 |0237h - ASR 3 output filter 0.000 to 0.100 s 0.002 | 4 Yes
0.01t099.99 s
C56 |c56_f |WORD |%MW11.248 |0238h |- Acceleration time 3 100.0t0 999.9 s 500 [ 13 | Yes
1000 to 3600 s
0.01t099.99 s
C57 c57_f |WORD |%MW11.249 |0239h - Deceleration time 3 100.0t0 999.9 s 5.00 | 13 | Yes
1000 to 3600 s
C58 c58 f [UINT |%MW11.250 |023Ah |- S-curve starting side 3 | 0 to 50% 0 0 | Yes
C59 c59 f UINT [%MW11.251 |023Bh - S-curve end side 3 0 to 50% 0 0 Yes
C60 |c60_f [UINT |%Mw11252 |o2ach |[ASRE f_‘;“;”a?n 0.1 t0 500.0 (Multiplication) 100 | 2 | Yes
- ASR 4-I (integration 0.000 to 10.000 s
C61 c61_f UINT |%MW11.253 |023Dh constant)( g P control when set to 0.000 0.200 | 4 Yes
C62 c62_f UINT [%MW11.254 |023Eh - ASR 4-FF (gain) 0.000 to 9.999 s 0.000 | 4 Yes
C63 c63 f UINT |%MW11.255 |023Fh - ASR 4 input filter 0.000 to 5.000 s 0.040 | 4 Yes
C64 c64_f UINT  |%MW11.256 |0240h - ASR 4 detection filter 0.000 to 0.100 s 0.005 | 4 Yes
C65 c65 f [UINT |%MW11.257 |0241h - ASR 4 output filter 0.000 to 0.100 s 0.002 | 4 [ Yes
0.01t099.99 s
C66 c66_f |[WORD |%MW11.258 |0242h - Acceleration time 4 100.0t0 999.9 s 5.00 | 13| Yes c
1000 to 3600 s o
0.01t099.99 s "(B‘
Cc67 c67_f |WORD |%MW11.259 |0243h - Deceleration time 4 100.0t0 999.9 s 5.00 [ 13| Yes o
1000 to 3600 s =
C68 c68_f UINT |%MW11.260 |0244h - S-curve starting side 4 | 0 to 50% 0 0 Yes 8
C69 c69 _f UINT  |%MW11.261 |0245h - S-curve end side 4 0 to 50% 0 0 Yes o
C70 c70_f UINT  |%MW11.262 |0246h ASR switching time 0.00t0 2.55 s 1.00 | 3 Yes n
Acceleration / (@]
C71 c71_f |UINT |%MW11.263 |0247h deceleration time 0.00 to 100.00% 0.00 | 3 | Yes £
switching speed e
C72 c72_f UINT |%MW11.264 |0248h ASR switching speed 0.00 to 100.00% 0.00 | 3 Yes e
) 00 to 11 ©
c73  |c73.f |WORD|%MW11.265 |0249h gjﬁr‘]’gsa‘;?ggs\',eﬁ;"’” f)?r?:i%:??;%,”o(?xep speed 2) 00 | 9| Yes .
1: Ai (CRP1, CRP2) a
O
<
o
)
P code - referencing data spee_d Name Setting range Defgult ype er:Lt)t/en LE
Variable Type Address Updating setting UPAC Qo
name P address %
Oto5 =
(&)

: Vector control (induction motor)

: Vector control without sensor (induction motor)

PO1 p01_f [UINT |%MW11.289 |0301h M1 control method : Mock operation mode 0 55 | Yes

VI/f control (induction motor)

0
1
2
3: Vector control (induction motor)
4
5
0

0 to 50
When F60 = 0, 1, the indicated table (kW, HP) is
changed.

00 to 35: Motor setting dedicated to FRENIC-VG
Automatically sets data for the relevant motor to
F04,F05,P03~P27.

F04, F05, and P03 through P27 are write protected.

36: P-OTHER (keypad panel indication: P-OTR)

F04, FO5 and P03 through P27 do not change.

M1 motor parameter N By
P02  [p02.f |UINT [%Mw11.200 [0302h |setting a7 (F)OT4HEF£<5' and P03 through P27 are write protected. |2 85 | No

- M1 motor selection F04, FO5 and P03 through P27 do not change. v

F04, FO5 and P03 through P27 are not write-
protected.

38 to 50: Dedicated setting for FRENIC-VG(8 type)
Automatically sets data for the relevant motor to
F04,F05,P03~P27.

F04, F05, and P03 through P27 are write protected.
Handling of set value and motor is of 4.2.3.2 type
[82]: Refer to M1 Motor Selection.

Inverter capacity 400 kW or less
When F60 = 0, 0.00 to 500.00kW
When F60 = 1,0.00 to 600.00HP B

Inverter capacity 500kW or more capgcit 3 Yes
When F60 =0, 0.00 to 1200kW
When F60 = 1, 0.00 to 1600HP 4

In the case of multi-winding motor, set motor capacity for

single winding.

P03 p03_f [UINT |%MW11.291 |0303h - M1 rated capacity

0.01 to 99.99A By

P04 p04_f [WORD |%MW11.292 |0304h - M1 rated current 100.0 to 999.9A capacit| 13 | Yes
1000 to 2000A y

P05 p05_f JUINT [%MW11.293 |0305h - M1 poles 2 to 100 poles 4 1 | Yes
By

P06 p06_f [UINT |%MW11.294 |0306h —M1-%R1 0.00 to 30.00% capacit| 3 Yes
y
By

P07 p07_f UINT |%MW11.295 [0307h - M1-%X 0.00 to 200.00% capacit| 3 Yes
y
0.01 to 99.99A By

P08 p08_f |WORD |%MW11.296 |0308h - M1 exciting current 100.0 to 999.9A capacit| 13 | Yes
1000 to 2000A y

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.

5-33



60 ms upd_ating and High- Written
P code Variablereferencmg data UZ%Z?iig Name Setting range Estft?:gl;t Type| by
name Type Address address UPAC
0.01 to 99.99A
P09 p09_f |[WORD |%MW11.297 |0309h |- M1 torque current 100.0 to 999.9A By capacity | 13 | Yes
1000 to 2000A
P10 p10_f JUINT [%MW11.298 [030Ah |- M1 slip (driving) 0.001 to 10.000 Hz By capacity | 4 | Yes
P11 p11_f JUINT [%MW11.299 |030Bh |- M1 slip (braking) 0.001 to 10.000 Hz By capacity | 4 | Yes
P12 p12_f |UINT [%MW11.300 [030Ch |- M1 iron loss coefficient 1 0.00 to 10.00% By capacity | 3 Yes
P13 p13_f |UINT [%MW11.301 |030Dh |- M1 iron loss coefficient 2 0.00 to 10.00% By capacity | 3 Yes
P14 p14 f |UINT [%MW11.302 |030Eh |- M1 iron loss coefficient 3 0.00 to 10.00% By capacity | 3 Yes
0.0 to 100.0%
P15 p15_f |UINT [%MW11.303 |030Fh |- M1 magnetic saturation coefficient 1 | Adjustment coefficient for exciting current By capacity | 2 Yes
with magnetic flux command at 93.75%
0.0 to 100.0%
P16 p16_f |UINT [%MW11.304 |0310h |- M1 magnetic saturation coefficient 2 | Adjustment coefficient for exciting current By capacity | 2 Yes
with magnetic flux command at 87.5%
0.0 to 100.0%
P17 p17_f |UINT [%MW11.305 |0311h |- M1 magnetic saturation coefficient 3 | Adjustment coefficient for exciting current By capacity | 2 | Yes
with magnetic flux command at 75%
0.0 to 100.0%
P18 p18_f |UINT [%MW11.306 |0312h |- M1 magnetic saturation coefficient 4 | Adjustment coefficient for exciting current By capacity | 2 Yes
with magnetic flux command at 62.5%
0.0 to 100.0%
P19 p19_f |UINT [%MW11.307 |0313h |- M1 magnetic saturation coefficient 5 | Adjustment coefficient for exciting current By capacity | 2 Yes
with magnetic flux command at 50%
P20 p20_f |UINT [%MW11.308 |0314h |- M12 secondary time constant 0.001 to 9.999 s By capacity | 4 Yes
P21 p21 f |UINT [%MW11.309 [0315h |- M1 induction voltage coefficient 0to 999 V By capacity | 0 Yes
P22 p22_f |UINT [%MW11.310 |0316h |- M1 - R2 correction coefficient 1 0.500 to 5.000 By capacity | 4 Yes
P23 p23_f |UINT [%MW11.311 [0317h |- M1 - R2 correction coefficient 2 0.500 to 5.000 By capacity | 4 Yes
P24 p24 f [UINT |%MW11.312 |0318h |- M1 - R2 correction coefficient 3 0.010 to 5.000 By capacity | 4 Yes
P25 [p25.f |UINT [%mw11313 |0319 |- M1 exciling current correction 0.000 to 5.000 By capacity | 4 | Yes
P26 p26_f |UINT [%MW11.314 [031Ah |- M1 - ACR-P (gain) 0.1t0 20.0 1.0 2 | Yes
P27 p27_f |UINT [%MW11.315 |[031Bh |- M1 - ACR-I (integration time) 0.1 to 100.0 ms 1.0 2 Yes
P28 p28 f |UINT [%MW11.316 [031Ch |M1-PG pulses 100 to 60000 1024 0 | Yes
P29 p29 f |WORD [%MW11.317 [031Dh |M1 external PG correction coefficient | 0000 to 4FFF 4000 9 Yes
0to3
0: Without thermistor
1: Select NTC thermistor
P30 p30_f UINT |%MW11.318 |031Eh |M1 thermistor selection 2: Select PTC thermistor 1 84 | Yes
3: AiM-TMP]
Set the protection level of the motor
protection function using E30 through E32.

[ You can change the setting of the shaded setting code during operation.

Table 5-2-26 H: High Performance Functions

Stop operation to change the setting of the other functions.

60 ms updating and High- Default Written
H code i referencing data speeld Name Setting range setting Type| by
Variable Type Address Updating UPAC
name address
Oto4
0: Inactive
1: ASR auto-tuning (will become available shortly)
Tuning operation 2: Motor constant auto-tuning R1,Lo
HO1 ho1_f |UINT [%MW11.321 |0401h > 3: Motor stop auto-tuning 0 61 No
selection . . .
4: Motor rotation auto-tuning
The setting is automatically reset to zero after the data is
written.
To retain the data, validate HO2 (all save function).
Oto1
When auto-tuning is executed by HO1, or when data is
overwritten via linked system (T link, field bus, RS-485, etc.),
H02 h02_f |UINT [%MW11.322 |0402h All save function data is deleted once the inverter is powered off. 0 " No
To retain data, activate this function.
The setting is automatically reset to zero after the data is
written.
Oto1
The data changed by the customer is initialized to the default
factory setting.
PP The initialized code includes all the F, E, C, H, o, L and U
HO3 h03_f |UINT [%MW11.323 |0403h Data initialization codes excluding the motor parameters (P and A), F04, F05, 0 " No
and F10 through F12, and F58.
The setting is automatically reset to zero after the data is
written.
0to 10
0: Inactive
HO4 h04_f |UINT [%MW11.324 |0404h Retry (times) 1to 10 times 0 0 [ Yes
The retry operation signal can be output to the output
terminal.,
HO5 ho5_f |UINT |%MW11.325 |0405h Retry (interval) 0.01t020.00 s 500 | 3 Yes
Oto1
0: Inactive
1: Active
HO6 ho6_f |UINT |%Mw11.326 |0406h Cooling fan ON/OFF The cooling fan operation signal can be output in interlock with 0 68 | Yes

control

this function.

Selects whether to automatically detect temperature of cooling
fin inside the inverter, and enable ON/OFF control of the
cooling fan.

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

60 ms updating and High- Written
H code Variablereferencmg data U?)%ea?iig Name Setting range 2:&?:; Type| by
name Type Address address UPAC
Reverse phase Otot "
HO8 h08_f |UINT [%MW11.328 |0408h 0: Invalid 0 68 | Yes
sequence lock 1+ Effecti
: Effective
Oto2
0: Inactive
Ho9 h09_f |UINT [%Mw11.329 |0409h Starti_ng characte_ristic 1 Act?ve (only when restarting after momentary power failure) 2 0 Yes
(rotating motor pick-up) | 2: Active
Detects motor speed at start, and outputs the same speed as
the motor speed.
Automatic energy- Otot "
H10 h10_f |UINT [%MW11.330 [040Ah N - 0: Invalid 0 68 | Yes
- saving operation 1+ Effective
Oto4
0: The motor decelerates and stops when OFF between
FWD-CM and REV-CM.
1: Operation OFF at speeds lower than F37 stoppingspeed
o Automatic operation even if connection across FWD-CM and REV-CM is ON.
HI1h11_f JUINT |%MW11.331 1040Bh | opr finction 2: Coast to stop when OFF between FWD-CM and REV-CM. | 0 | O | Yes
3: ASR decelerates and stops under torque control when OFF
between FWD-CM,REV-CM.
4: Coast to stop under torque control when OFF between
FWD-CM and REV-CM.
Start after momentary 0.1t05.0s
H13 h13_f |UINT [%MW11.333 [040Dh power failure 0.5 2 | Yes
- Delay
H14 h14 f |UINT [%MW11.334 [040Eh - Speed fall rate 1 to 3600 r/min 500 | 0 [ Yes
3 phase 200V: 200 to 300V
- Holding voltage on 3 phase 400V: 400 to 600V 235/
H15 h15_f |UINT [%MW11.335 [040Fh - - This is related to when set value 2 (Trip after decelerate-to- 0 [ Yes
continuous operation N N ; . 470
stop) or 3 (continuation of operation) is selected for restart
after momentary power failure (F14: mode selection).
Oto1
0: Designation at H17
o - Operation command 1: Maximum time (The inverter judges momentary power
H16 h16_f JUINT |%MW11.336 |0410h self- hold setting failure and holds the operation command while the control 1 94 | Yes
power is established in the inverter or until the main circuit
DC voltage becomes almost zero.)
H17  |h17.f |[UINT  |%Mw11.337 [0411n | Operation command | 4 o1, 500 g 300 | 2 | Yes
self- holding time
Oto1
0: Invalid
H19 h19_f |UINT [%MW11.339 [0413h Active drive 1: Effective 0 68 | Yes
Under vector control, output torque is automatically limitted,
and overload or other trips are avoided.
0to3
. 0: Inactive
H20 [h20_f |UINT |%MW11.340 |0414h P,L?ﬂfgt'l‘gf';fe'g?g 1: Active 0 |69 Yes
2: Inverse action 1
3:_Inverse action 2
Oto1
H21 h21_f |UINT |%MW11.341 |0415h - Command select 0: Keypad or input 12 0 70 [ Yes
1: Analog input [PID-REF]
H22 h22 f |UINT [%MW11.342 [0416h - P gain 0.000 to 10.000 (Multiplication) 1.000 | 4 [ Yes
H23 h23 f |UINT [%MW11.343 [0417h - I gain 0.00 to 100.00 s 1.00 [ 3 | Yes
H24 h24 f |UINT [%MW11.344 [0418h - D gain 0.000 to 10.000 s 0.000 | 4 | Yes
H25 h25 f |INT %MW 11.345 |0419h - Upper limit -300 to 300% 100 | 5 | Yes
H26 h26 f |INT %MW 11.346 |041Ah - Lower limit -300 to 300% -100 | 5 | Yes
Oto2
H27  |n27.f |UNT |%Mw11.347 |oa1Bn |- Speed command 0: Invalid 0 |95 Yes
select 1: PID selection
2: Auxiliary speed selection
H28 h28 f |UINT [%MW11.348 [041Ch Droop control 0.0 to 25.0% 0.0 2 | Yes
Oto1
0: Code can be written from the link.
1: Protected against Code writing from the link.
o Link function This function is to prevent code overwriting from the link (T
IREZR) h29_f |UINT |%MW11.349 |041Dh - Data protection via link | link, RS-485, etc.) 0 40 | Yes
The link area is divided into two areas: regular code area
(mentioned above) and command data area (S area). The S
area is defined with H30.
Oto3
Monitor, command data, operation control (FWD, REV)
H30 h30_f |UINT [%MW11.350 [041Eh - Link operation ?j 8 é i 0 72 | Yes
22 O X o
3 O o o
0 to 255
o RS485 setting Broadcast: (0: RTU),(99: Fuji)
H31 h31_f |UINT [%MW11.351 [041Fh - Station address address: 1 t0 255 1 0 [ Yes
Specifies the station address for the RS-485.
0to3
0: Forced stop (er5)
H32 h32.f |UINT |%Mw11.352 |0420h - Function select upon 1: Operation for H33 time, and alarm (er5) 3 73| Yes

error

2: Operation for H33 time, and stop if continuation of
communication alarm is judged (er5).
3: Continuation of operation

[ Youcan change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and

High-

referencing data speed ) Default Written
H code - . Name Setting range . Type| by
Variable Updating setting
name Type Address address UPAC
H33 h33_f |UINT |[%MW11.353 |0421h - Timer 0.01t020.00 s 2.00 3 | Yes
Oto4
0: 38400bps
H34 h34_f |UINT [%MW11.354 |0422h - Transmission speed 1:192000ps 0 74 | Yes
2: 9600bps
3: 4800bps
4: 2400bps
Oto1
H35 h35_f |UINT [%MW11.355 |0423h - Data length 0: 8bit 0 75| Yes
1: 7bit
Oto2
S 0: None
H36 h36_f |UINT [%MW11.356 |0424h - Parity bit 1: Even it 1 76 | Yes
: parity
2: Odd parity
Oto1
H37 h37_f |UINT [%MW11.357 |0425h - Stop bits 0: 2bit 1 77 | Yes
1: 1bit
- No response error 00106005 . L .
H38 h38_f |UINT [%MW11.358 |0426h detection time 0.0: Broken wire detection invalid 60.0 2 | Yes
0.1 to 60.0: Broken wire detection valid
H39 h39_f |UINT [%MW11.359 |0427h - Response interval 0.00to0 1.00 s 0.01 3 | Yes
Oto2
0: Fuji general-purpose inverter protocol
H40 |h40_f [UINT |%MW11.360 |0428h |- Protocol ; EAEEL\‘JS ;#st:ofg‘zgm' (SX protocol) 1 78| Yes
When PC loader dedicated to FRENIC-VG is used, set
"1: SX protocol".
Oto5
Torque and magnetic 0: Internal ASR
flux control setting 1= Ai (T-REF)
H41 h41_f |UINT [%MW11.361 |0429h 2: DIA card valid 0 64 | Yes
- Torque command 3: DIB card valid
selection 4: Link valid
5: PID
Oto4
0: Internal ASR
H42  |h42f |UINT |%Mw11.362 |0a2an |- Toraue current 10 AL(T-RER) 0 65 | Yes
command selection 2: DIA card valid
3: DIB card valid
4: Link valid
Oto3
- Magnetic flux 0: Internal calculation
H43 h43_f |UINT [%MW11.363 [042Bh command selection 1: Ai (MF-REF) 0 66 | Yes
2: Function code H44 valid
3: Link valid
H44  |hadf |UINT |%Mw11.364 |oaoch |- Magneticflux 10 to 100% 100 16| Yes
reference value
Observer setting 8Atoo2b inacti
H46  |h46_f [UINT |%MW11.366 (042En |- Observer type 1 Loms diturtanee observer 0 79 | Yes
selection 2: Vibration suppression observer
H47 h47_f |UINT [%MW11.367 |042Fh - M1 compensation gain | 0.00 to 1.00 (Multiplication) 0.00 3 | Yes
H48 h48_f |UINT [%MW11.368 |0430h - M2 compensation gain | 0.00 to 1.00 (Multiplication) 0.00 3 Yes
H49 h49 f |UINT [%MW11.369 [0431h - M1 integration time 0.005 to 1.000 s 0.100 4 | Yes
H50 h50_f |UINT [%MW11.370 |0432h - M2 integration time 0.005 to 1.000 s 0.100 4 Yes
N 0.001 to 50.000 kg-m2 .
H51 h51_f |UINT [%MW11.371 |0433h - M1 load inertia Setting multiplicat?on can be selected by H228. By capacity | 4 Yes
— 0.001 to 50.000 kg-m2
H52 h52_f |UINT [%MW11.372 |0434h - M2 load inertia Setting multiplicat?on can be selected by H228. 0.001 4 Yes
Oto3
0: Line speed invalid (built-in PG valid)
Line speed feedback With UPAC, select between Ai input or PG(LD) high,
H53 h53_f |UINT [%MW11.373 |0435h 5 1: Analog line speed detection (Al-LINE) 0 67 | Yes
selection 2: Digital line speed detection (PG(LD))
3: High selector (select high levels for motor speed and
line speed)
Zero speed control 0 to 100 (Multiplication)
setting For details, see [LOCK] in "X function selection” for
H55 h55_f  [UINT 0437h - Zero speed control function codes E01 to E13. 5 0 | Yes
(gain)
%MW11.375 Zero speed control 0 to 100 pulses
H56  |hse_f [UINT |, v o |0438h (complation width) 100 0 | Yes
Suppression function Oto1
. setting 0: Inactive
HS7  |nS7_f |UINT |o%MW11377 |0430h | "0 2 1: Active 0 68 | Yes
suppression function

3 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

60 ms updating and High- Written
H code - referencing data speepl Name Setting range Defe}ult Type| by
Variable Type Address Updating setting UPAC
name address
- Over current Otod .
H58 h58_f [UINT |%MW11.378 |043Ah ; ) 0: Inactive 0 68 | Yes
suppression function 1: Acti
: Active
Load adaptive control 8,“;3/3”(1
H60 [h60_f |UINT |%Mw11.380 |043Ch ful_”c“"” setting 1: Type 1 0 |80 Yes
- Load adaptive control o T 2
function definition 1 . ype
3: Type 3
- Load adaptive control Oto 1. .
H61 h61_f |[UINT |%MW11.381 |043Dh function definition 2 0: Wind up upon forward rotation of motor 0 81| Yes
1: Wind down upon forward rotation of motor
H62 h62_f |UINT [%MW11.382 |043Eh |- Winding speed 0.0 to 999.9 m/min 0.0 2 Yes
H63 h63_f |UINT [%MW11.383 |043Fh |- Counterweight 0.00 to 600.00 t 0.00 | 3 | Yes
H64 h64 f |UINT [%MW11.384 |0440h |- Safety coefficient 0.50 to 1.20 1.00 | 3 Yes
H65 h65 f |UINT [%MW11.385 |0441h |- Mechanical efficiency 0.500 to 1.000 0.500 | 4 Yes
H66 h66_f |UINT [%MW11.386 |0442h |- Rated load 0.00 to 600.00 t 0.00 | 3 Yes
Oto1
The setting is automatically reset to zero after the data is
H68 h68_f |UINT [%MW11.388 |0444h |Alarm data delete written. 0 " No
Internally retained alarm history, alarm causes, and alarm
information are all deleted.
Adjustment for 0 to 9999
H70 h70_f |UINT [%MW11.390 |0446h |manufacturer For manufacturer (Do not specify.) 0 0 Yes
- For manufacturer 1
H71  [h71_f |UINT |%MWw11.391 |0447h |- For manufacturer 2 0to 10 ) 0 |62 Yes
For manufacturer (Do not specify.)

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.

Table 5-2-27 A: Alternative Motor Parameters

60 ms updating and High- Written
A referencing data speed - Default

code - - Name Setting range - |Type| by

Variable Type Address Updating setting UPAC
name address
Oto5
: Vector control (induction motor)
M2 motor parameter setting : Vector control without sensor (induction motor)
AO1 a01_f [UINT |%MW11.401 |0501h To- 0 55 | Yes

- M2 control method

0
1
2:
3: Vector control (induction motor)
4
5

V/f control (induction motor)

Inverter capacity 400 kW or less
When F60 = 0, 0.00 to 500.00kW
When F60 = 1,0.00 to 600.00HP
Inverter capacity 500kW or more
When F60 =0, 0.00 to 1200kW
When F60 = 1, 0.00 to 1600HP
In the case of multi-winding motor, set motor capacity for
single winding.

SiECIE UPAC Programming Specification

A02 a02_f [UINT |%MW11.402 |0502h - M2 rated capacity 0.00 [ 3 | Yes

0.01 to 99.99A

A03 a03_f |WORD|%MW11.403 [0503h (- M2 rated current 100.0 to 999.9A 0.01 | 13 | Yes
1000 to 2000A
A04 a04 f [UINT |%MW11.404 |0504h - M2 rated voltage 80 to 999 V 80 0 Yes
A05 a05 f [UINT |%MW11.405 |0505h - M2 rated speed 50 to 30000 r/min 1500 | O Yes
A06 a06 f [UINT |%MW11.406 |0506h - M2 maximum speed 50 to 30000 r/min 1500 | 0 | Yes
A07 a07_f [UINT |%MW11.407 |0507h - M2 poles 2 to 100 poles 4 1 Yes
A08 a08 f |UINT [%MW11.408 |0508h |- M2-%R1 0.00 to 30.00% 0.00 | 3 | Yes
A09 a09 f |UINT [%MW11.409 [0509h - M2-%X 0.00 to 200.00% 0.00 | 3 Yes
0.01 to 99.99A
A10 al0_f |[WORD|%MW11.410 |050Ah |- M2 exciting current 100.0 to 999.9A 0.01 | 13 | Yes
1000 to 2000A
0.01 to 99.99A
A11 all_f WORD (%MW11.411 [050Bh - M2 torque current 100.0 to 999.9A 0.01 | 13| Yes
1000 to 2000A
A12 a12 f |UINT [%MW11.412 |050Ch |- M2 slip (driving) 0.001 to 10.000 Hz 0.001] 4 | Yes
A13 a13 f [UINT |%MW11.413 |050Dh |- M2 slip (braking) 0.001 to 10.000 Hz 0.001 | 4 Yes
A14 al4 f |UINT [%MW11.414 [050Eh |- M2 iron loss coefficient 1 | 0.00 to 10.00% 0.00 | 3 Yes
A15 al5 f |UINT [%MW11.415 [050Fh - M2 iron loss coefficient 2 | 0.00 to 10.00% 0.00 | 3 Yes
A16 a16 f [UINT |%MW11.416 |0510h - M2 iron loss coefficient 3 | 0.00 to 10.00% 0.00 | 3 Yes
A7 |a17.f |UNT |%Mw11.417 |o511h |7 M2magnetic saturation | o, 400 0o, 938 | 2 | Yes
coefficient 1
A18  |a18.f |UINT |%Mwi1.418 |o512n |- M2magneticsaturation | 4, 40009 875 | 2 | Yes
coefficient 2

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and

" High-speed Written
A code Variablereferencmg data Updating Name Setting range 2:&?:; Type| by
Type Address address UPAC
name
0513h - M2 magnetic saturation
A19 a19_f |[UINT |%MW11.419 coefficient 3 0.0 to 100.0% 75.0 | 2 Yes
A20 [a20.f |UINT |%Mw11.420 |os14n |7 M2 magnetic saturation 0.0 to 100.0% 625 | 2 | Yes
— coefficient 4
A21 [a21f |UNT |%Mw11421 [ostsn |- M2magnetic saturation 0.0 to 100.0% 500 | 2 | Yes
A22 a22 f |[UINT |%MWwW11.422 |0516h - M2 secondary time constant | 0.001 to 9.999 s 0.001| 4 | Yes
A23  [a23f |UINT |%Mw11.423 |os17h |7 M2 indution voltage 00999V 0 | o] Yes
- coefficient
A24 a24 f |UINT [%MW11.424 [0518h - M2-R2 correction coefficient | 0.000 to 5.000 1.000 | 4 Yes
A25 a25 f |[UINT |%MWwW11.425 |0519h - M2-R2 correction coefficient | 0.000 to 5.000 1.000 | 4 Yes
A26 a26 f [UINT |%MW11.426 |051Ah - M2-R2 correction coefficient | 0.010 to 5.000 1.000 | 4 Yes
A27 |a27f |UINT |%Mwi1427 [051Bn | M2 exciting current 0.000 to 5.000 0.000 | 4 | Yes
correction coefficient
A28 a28 f |UINT [%MW11.428 [051Ch - M2-ACR-P (gain) 0.1 10 20.0 1.0 2 Yes
A29 a29 f |UINT [%MW11.429 [051Dh - M2-ACR-| (integration time) | 0.1 to 100.0 ms 1.0 2 Yes
A30 a30_f [UINT |%MW11.430 |051Eh M2-PG pulses 100 to 60000 1024 | O Yes
0to3
0: Without thermistor
1: Select NTC thermistor
A31 a31_f |[UINT |%MW11.431 |051Fh M2 thermistor selection 2: Select PTC thermistor 1 84 | Yes
3: Ai[M-TMP]
Set the protection level of the motor protection function|
using E30 through E32.
M2 electronic thermal Oto2 . . .
) 0: Inactive (with special motor for VG)
overload relay setting 1: Enable (for general-pur tor: to b d f
A32 [a32 f |UINT |%MW11.432 |0520h - M2 electronic thermal : forg purpose motor: tobe usedior | 5 | g5 | ves
- overload relay (function self—coollng'fan)
selection) 2: Enable (for |n_verter motor: to be used for
separately-driven fan)
- M2 electronic thermal 0.01 to 99.99A
A33 a33_f |WORD [%MW11.433 [0521h overload relay (operation 100.0 to 999.9A 0.01 | 13| Yes
level) 1000 to 2000A
- M2 electronic thermal
A34 a34_f |UINT |%MW11.434 |0522h overload relay (thermal time 0.5 to 75.0 min 0.5 2 | Yes
constant)
Inverter capacity 400 kW or less
When F60 = 0, 0.00 to 500.00kW
When F60 = 1,0.00 to 600.00HP
A102 [a35_f |UINT |%MW11.435 [2402h |- M3 rated capacity '%i’;irﬁggicg’yg%gkg o 000 | 3| Yes
When F60 = 1, 0.00 to 1600HP
In the case of multi-winding motor, set motor capacity
for single winding.
0.01 to 99.99A
A103 |a36_f |[WORD |%MW11.436 |2403h - M3 rated current 100.0 to 999.9A 0.01 | 13| Yes
1000 to 2000A
A104 [a37_f |UINT |%MW11.437 |2404h - M3 rated voltage 80 to 999 V 80 0 [ Yes
A153 |a38_f |UINT [%MW11.438 [2435h —M3 maximum output voltage | 80 to 999 V 80 0 | Yes
A105 |a39 f |UINT [%MW11.439 [2405h - M3 rated speed 50 to 30000 r/min 1500 | O Yes
A106  |a40 f |UINT [%MW11.440 [2406h - M3 maximum speed 50 to 30000 r/min 1500 | O Yes
A107 [a41 f [UINT |%MW11.441 |2407h - M3 poles 2 to 100 poles 4 1 Yes
A108 |a42_f |UINT [%MW11.442 [2408h - M3-%R1 0.00 to 30.00% 0.00 | 3 Yes
A109 |a43 f [UINT |%MW11.443 [2409h - M3-%X 0.00 to 200.00% 0.00 [ 3 [ Yes
0.01 to 99.99A
A110 |a44_f |WORD [%MW11.444 [240Ah - M3 exciting current 100.0 to 999.9A 0.01 | 13| Yes
1000 to 2000A
A154 |ad5 f [INT |%MW11.445 |2436h V;‘f; sl"ep compensation -20.000 to 5.000 Hz 0.000 | 8 | Yes
0.0 t0 20.0
This function is unique to V/f control. The following
options are available.
A155 |a46_f |UINT |%MW11.446 |2437h | M3 torque boost 0.0: Auto forque boost (for fixed torque 00 | 2| Yes
properties load)
0.1t00.9: For square torque properties load
1.0t0 1.9: For proportional torque properties load
2.0 to 20.0: For fixed torque properties load
Oto3
0: Without thermistor
1: Select NTC thermistor
A131 |a47_f |UINT [%MW11.447 [241Fh M3 thermistor selection 2: Select PTC thermistor 1 84 | Yes
3: A[M-TMP]
Set the protection level of the motor protection function
using E30 through E32.
M3 electronic thermal Oto2 . . .
overload relay setting 0: Inactive (with special motor for VG)
A132 [a48.f |UINT |%MW11.448 [2420n |- M3 electronic thermal T 5;?250(& ?::)era"p“’p"se motor: tobeusedfor | o | g5 | e
overload relay (function 2: Enable (for inverter motor: to be used for
selection) . 2 . .
separately-driven fan)
- M3 electronic thermal 0.01 to 99.99A
A133 |a49 f |WORD [%MW11.449 (2421h overload relay (operation 100.0 to 999.9A 0.01 | 13 | Yes
level) 1000 to 2000A
- M3 electronic thermal
A134 |a50_f |UINT [%MW11.450 (2422h overload relay (thermal time 0.5 to 75.0 min 0.5 2 Yes
constant)

1 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.

Note)

When you switch over from the VG7 series, function codes A35 to 50 in VG7 series are changed to A102 to 134 and A53 to 155 in the
VG1 series. Also note that high-speed updating addresses also differ.
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5.2 Memory

Table 5-2-28 O: Optional Functions

60 ms updating and High-

. Written
referencing data speed . Default
o code Variable . g Updating Name Setting range setting ype UIEXC
name ype ress address
Oto1
001 001_f [UINT |%MW11.465 [0601h - DIA function selection | O: binary 0 86 | Yes
1: BCD
Oto1
002 002_f |[UINT |%MW11.466 |0602h - DIB function selection | 0: binary 0 86 | Yes
1: BCD
003 003_f [UINT |%MW11.467 |0603h - DIABCD input setting | 99 to 7999 1000 | 0 | Yes
004 004 f [UINT |%MW11.468 |0604h - DIB BCD input setting | 99 to 7999 1000 [ 0 | Yes
) : Oto2
PG (PD) option setting . S .
005 |005f |UINT |%MwW11.469 [0605h |- Feedback pulse ?; gg(g‘g')t g“p[i“of:g body 0 |96 Yes
selection 2: SPGT options
PG (LD) option setting | 100 to 60000 P/R
Digital line speed
006 006_f [UINT [%MW11.470 (0606h detection 1024 | 0 | Yes
Definitions (no. of
encoder pulses)
Digital line speed 1 to 9999
007 |007_f |UINT |%MW11.471 |0607h dgte?“.".” . 1000 | 0 | Yes
efinitions (Detection
pulse correction 1)
Digital line speed 1 to 9999
008 [008f |UINT |%Mw11.472 [ogosn  [deiection . 1000 | 0 | Yes
efinitions (Detection
pulse correction 2)
0to 16
Set in accordance with the encoder specification.
Define operational interface to detect the magnetic pole
. . locaion.
009  |009 f [UINT |%Mw11.473 [osoon  |M1ABSsignalinput | 4t (terminal ; FO) Z phase interface (will become available | 0 | 0 | Yes
- definition shortly)
3bit (terminal ; FO,F1,F2) U,V,W phase interface
4bit (terminal ; FO,F1,F2,F3) gray code interface
SPGT 17bit seven interface
. " 0.0 to 359.9 (0°~359.9°CCW direction)
010 010_f |WORD |%MW11.474 [060Ah of'\é:?netlc pole position Specify the reference position of encoder and the offset 0.0 9 | Yes
amount to the actual motor magnetic pole position.
1.000 to 5.000
oft  |otf |UINT |%Mw11.475 |060Bh (/fi'c';”/‘:)g;’)'e ratio 2:: L’;’Tuiy’fh[?;ﬁtz motor salient pole ratio. 1000 | 4 | Yes
When SPM motor is to be driven, set to 1,000.
PG (PR) pulse string Oto1
o option setting 0: PG(PR) options
012 012_f |UINT |%MW11.476 |060Ch - Command pulse 1: Internal speed command 0 97 | Yes
selection
Oto2
- Pulse string input form 0: Phase difference 90 between A and B phases
013 013 _f |UINT |%MW11.477 [060Dh selection 1: A phase: Command pulse, B phase: Command sign 0 98 | Yes
2: Aphase: Forward rotation pulse, B phase: Reverse
rotation pulse
ol4 |ot4f |UINT |%Mw11.478 |osoEn |- Command pulse 110 9999 1000 | 0 | Yes
correction
- Command pulse
o015 015_f [UINT [%MW11.479 (060Fh correction 1to 9999 1000 | 0 | Yes
016 016_f [UINT |%MW11.480 |0610h - APR gain 0.1 to 999.9 (Multiplication) 1.0 2 | Yes
017 017_f [UINT |%MW11.481 |0611h - F/F gain 0.0 to 1.5 (Multiplication) 0.0 2 | Yes
018 o181 [UINT |%MW11482 [op12n || Excessivedeviation g, 5535 puises 65535| 0 | Yes
019 019 f [UINT |%MW11.483 |0613h - Deviation zero width | 0 to 1000 pulses 20 0 | Yes
0to3
0: immediate trip (er4 )
1: Trip after operation has been continued for the specified
Link option setting operation time (er4 )
030 030_f |UINT |%MW11.494 [061Eh - Action upon 2: Trip after communication error has continued for the 0 73 | Yes
transmission error specified operation time or longer (er4)
3: Continuation of operation
Set action when Link communication error occurs.
Set value 0 to 3 for CC-Link varies from the action above.
Lo 0.01t020.00 s
031  |o31.f |UINT |%Mw11.495 |og1Fn |7 Operationtime upon | oo yotore communication error is issued after fink 010 | 3 | Yes
transmission error ™
communication error occurs.
Oto4
032 032 f |UINT |%MW11.496 |0620h |- Transmission format 2;;’3”5’”33550” format1 1 : Transmission format2 0 |87 Yes
‘Transmission format3 3 : Transmission format4
4:Transmission format5
Oto5
0: Invalid
1: Multi-winding system
2: Multi-system 1 (direct para system)
3: Multi-system 2
Multi-system control 4,5: Spare 1,2
033 033_f |UINT |%MW11.497 10621h methogi/ Selectpwhether to use a high-speed serial communication- 0 68 | Yes
enabled terminal block as a multi-winding system or multi-
system. If set to invalid, single-unit operation becomes
possible.
Also see "Multi-system cancel" section in "X function selection"|
for EO1 to E13.
. 1t0o5
Multi-system . . .
034 034_f |UINT |%MW11.498 |0622h N . When multi-system is enabled, set the number of slave units 1 0 | Yes
o. of slave units h N
excluding master unit.

[ Youcan change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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60 ms updating and High- i
. Written
referencing data speed . Default
o code - R Name Setting range . {Type| by
Variable T Add Updating setting UPAC
name ype ress address
0 to 255
Define the link station address for SIU option used in UPAC
link.
SIO opti i
035 [035.f |UINT |%Mw11.499 |0623n opfion seting 0: Master address o | o] No
- SIU link station address
1 to 11: Slave address
100: Master address (broadcasting)
101 to 255: Slave address (broadcasting)
SIU link system slave 110185

036 036_f |[UINT |%MW11.500 |0624h stations th Number of slave stations linked with SIU option in a system of 1 0 No
multiple inverters with UPAC inverter being the master
Oto2
0: UPAC stop

038 038_f [UINT |%MW11.502 |0626h |- UPAC start/ stop 1: UPAC start 0 68 | No
2: UPAC start (initial start)
Controls starting and stopping of UPAC.
00 to 1F
Set the corresponding area for changing UPAC
duringstoppage. 0 : Hold1 : Zero clear
Bit1:1Qarea

039 039_f [WORD|%MW11.503 |0627h |- UPAC memory mode . 0 9 No
Bit2 : M area
Bit 3 : RM area
Bit4 : FM area
Bit 5 : SFM area
100 to 255

040 040f |UINT |%MW11.504 |0628h |UPAC Address Station address of UPAC for communication over RS485 in a 100 | o No
system where PC accesses (refers to or downloads) UPAC
application.

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.

Table 5-2-29 L: Lift Functions

60 ms updating and High- Wi
referencing data speed . Default riten
L code - . Name Setting range — |Type| by
Variable T Add Updating setting UPAC
name ype ress address
0 to 9999
By setting eight digits of password data in total for LO1 and
LO1 101_f UINT |%MW11.511 |0901h Password data 1 L02, changes and checks of function code data can be limited.| 0 0 | Yes
By setting either LO1 or LO2 to data other than 0, limitation by
password becomes valid.
L02 [I02_f |UINT [%MW11.512 |0902h Password data 2 0t0 9999 0 0 | Yes
LO3 103_f UINT |%MW11.513 |0903h Rated lift speed 0.0 to 999.9 m/min 1000 | 2 | Yes
Oto2
0: Not used
Regular acceleration and deceleration, S-curve (15 steps,
S-curve 5)
1: Type 1
S-curve setting - Fixed VG3, VG5 method. Acceleration / deceleration can be
LO4 104_f UINT |%MW11.514 [0904h 9 controlled via terminal 12 when all of SS1, SS2 and SS4 0 80 | Yes
S-curve pattern
are OFF.
2: Type 2
VG7,FRENIC-VG method. Zero speed when all of SS1,
SS2 and SS4 are OFF.
Select application modes for S-curve setting and for multi-
step speed setting.
L05 105_f UINT |%MW11.515 |0905h - S-curve setting 1 0 to 50% 0 0 | Yes
L06 106_f UINT |%MW11.516 |[0906h - S-curve setting 2 0 to 50% 0 0 | Yes
LO7 107_f UINT |%MW11.517 [0907h - S-curve setting 3 0 to 50% 0 0 | Yes
L08 108_f UINT |%MW11.518 |0908h - S-curve setting 4 0 to 50% 0 0 | Yes
L09 109_f UINT |%MW11.519 [0909h - S-curve setting 5 0 to 50% 0 0 | Yes
L10 110_f UINT |%MW11.520 [090Ah - S-curve setting 6 0 to 50% 0 0 | Yes
L1 111_f UINT |%MW11.521 |090Bh - S-curve setting 7 0 to 50% 0 0 | Yes
L12 112_f UINT |%MW11.522 (090Ch - S-curve setting 8 0 to 50% 0 0 | Yes
L13 113_f UINT |%MW11.523 (090Dh - S-curve setting 9 0 to 50% 0 0 | Yes
L14 114_f UINT |%MW11.524 |090Eh - S-curve setting 10 0 to 50% 0 0 | Yes

1 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

Table 5-2-30 U: User Functions

60 ms upc!ating and High- \Wiritten
U code - roferencing data spee.d Name Setting range Defe.iult Type| by
Variable Type Address Updating setting UPAC
name address
uo1 u01_f [INT %MW11.531 |0BO1h [USER P1 -32768 to 32767 0 5 | Yes
u02 u02_f |[INT %MW11.532 |0B02h [USER P2 -32768 to 32767 0 5 | Yes
uo3 u03_f [INT %MW11.533 |0B03h [USER P3 -32768 to 32767 0 5 | Yes
uo4 u04_f [INT %MW11.534 |0B04h [USER P4 -32768 to 32767 0 5 | Yes
Uo5 u05_f [INT %MW11.535 |0BO5h [USER P5 -32768 to 32767 0 5 | Yes
U06 u06_f [INT %MW11.536 |0B06h [USER P6 -32768 to 32767 0 5 | Yes
Uo7 u07_f [INT %MW11.537 |0BO7h |USER P7 -32768 to 32767 0 5 | Yes
uo8 u08_f |[INT %MW11.538 |0B08h [USER P8 -32768 to 32767 0 5 | Yes
U09 u09_f [INT %MW11.539 |0B0Sh [USER P9 -32768 to 32767 0 5 | Yes
uU10 u10_f [INT %MW11.540 |0BOAh [USER P10 -32768 to 32767 0 5 | Yes
U11 ul1_f |INT %MW11.541 |0BOBh [USER P11 -32768 to 32767 0 5 | Yes
U12 ul2_f [INT %MW 11.542 |0BOCh |USER P12 -32768 to 32767 0 5 | Yes
U13 u13_f [INT %MW11.543 |0BODh [USER P13 -32768 to 32767 0 5 | Yes
U14 ul4 f |[INT %MW11.544 |0BOEh [USER P14 -32768 to 32767 0 5 | Yes
U15 u15_f [INT %MW11.545 |0BOFh [USER P15 -32768 to 32767 0 5 | Yes
U16 u16_f |[INT %MW11.546 |0B10h [USER P16 -32768 to 32767 0 5 | Yes
u17 ul7_f [INT %MW11.547 |0B11h [USER P17 -32768 to 32767 0 5 | Yes
uU18 u18_f [INT %MW11.548 |0B12h [USER P18 -32768 to 32767 0 5 | Yes
u19 u19_f |[INT %MW 11.549 |0B13h |USER P19 -32768 to 32767 0 5 | Yes
U20 u20_f [INT %MW11.550 |0B14h [USER P20 -32768 to 32767 0 5 | Yes
uU21 u21_f |[INT %MW11.551 |0B15h [USER P21 -32768 to 32767 0 5 | Yes
u22 u22_f [INT %MW11.552 |0B16h [USER P22 -32768 to 32767 0 5 | Yes
U23 u23_f |[INT %MW11.553 |0B17h [USER P23 -32768 to 32767 0 5 | Yes
U24 u24_f [INT %MW 11.554 |0B18h |USER P24 -32768 to 32767 0 5 | Yes
U25 u25_f [INT %MW11.555 |0B19h [USER P25 -32768 to 32767 0 5 | Yes
U26 u26_f |[INT %MW11.556 |0B1Ah [USER P26 -32768 to 32767 0 5 | Yes
u27 u27_f [INT %MW11.557 |0B1Bh [USER P27 -32768 to 32767 0 5 | Yes
U28 u28_f |[INT %MW11.558 |0B1Ch [USER P28 -32768 to 32767 0 5 | Yes
U29 u29 f |[INT %MW 11.559 |0B1Dh |USER P29 -32768 to 32767 0 5 | Yes
U30 u30_f [INT %MW11.560 |0B1Eh [USER P30 -32768 to 32767 0 5 | Yes
U31 u31_f [INT %MW11.561 |0B1Fh [USER P31 -32768 to 32767 0 5 | Yes
U32 u32_f [INT %MW11.562 |0B20h [USER P32 -32768 to 32767 0 5 | Yes
U33 u33_f |[INT %MW11.563 |0B21h [USER P33 -32768 to 32767 0 5 | Yes
U34 u34_f [INT %MW11.564 |0B22h [USER P34 -32768 to 32767 0 5 | Yes
U35 u35_f [INT %MW11.565 |0B23h [USER P35 -32768 to 32767 0 5 | Yes
U36 u36_f [INT %MW 11.566 |0B24h |USER P36 -32768 to 32767 0 5 | Yes
u37 u37_f |[INT %MW11.567 |0B25h [USER P37 -32768 to 32767 0 5 | Yes
U38 u38_f |[INT %MW11.568 |0B26h [USER P38 -32768 to 32767 0 5 | Yes
U39 u39_f |[INT %MW11.569 |0B27h [USER P39 -32768 to 32767 0 5 | Yes
U40 u40_f [INT %MW11.570 |0B28h [USER P40 -32768 to 32767 0 5 | Yes
U41 ud1_f [INT %MW11.571 |0B29h [USER P41 -32768 to 32767 0 5 | Yes
U42 u42_f [INT %MW11.572 |0B2Ah [USER P42 -32768 to 32767 0 5 | Yes
u43 ud3 f [INT %MW 11.573 |0B2Bh |USER P43 -32768 to 32767 0 5 | Yes
U44 ud4d_f [INT %MW11.574 |0B2Ch [USER P44 -32768 to 32767 0 5 | Yes
U45 u45_f [INT %MW11.575 |0B2Dh [USER P45 -32768 to 32767 0 5 | Yes
U46 u46_f [INT %MW11.576 |0B2Eh [USER P46 -32768 to 32767 0 5 | Yes
u47 u47_f [INT %MW11.577 |0B2Fh [USER P47 -32768 to 32767 0 5 | Yes
U48 u48_f |[INT %MW 11.578 |0B30h |USER P48 -32768 to 32767 0 5 | Yes
U49 u49 f [INT %MW11.579 |0B31h [USER P49 -32768 to 32767 0 5 | Yes
U50 u50_f [INT %MW11.580 |0B32h [USER P50 -32768 to 32767 0 5 | Yes
U51 u51_f [INT %MW11.581 |0B33h [USER P51 -32768 to 32767 0 5 | Yes
U52 u52_f |[INT %MW11.582 |0B34h [USER P52 -32768 to 32767 0 5 | Yes
U53 u53_f [INT %MW 11.583 |0B35h |USER P53 -32768 to 32767 0 5 | Yes
U54 u54_f [INT %MW11.584 |0B36h [USER P54 -32768 to 32767 0 5 | Yes
U55 ub5_f [INT %MW 11.585 |0B37h |USER P55 -32768 to 32767 0 5 | Yes
U56 u56_f [INT %MW11.586 |0B38h [USER P56 -32768 to 32767 0 5 | Yes
uU57 u57_f [INT %MW11.587 |0B39h [USER P57 -32768 to 32767 0 5 | Yes
U58 u58_f [INT %MW11.588 |0B3Ah [USER P58 -32768 to 32767 0 5 | Yes
U59 u59_f [INT %MW11.589 |0B3Bh [USER P59 -32768 to 32767 0 5 | Yes
U60 u60_f [INT %MW 11.590 |0B3Ch [USER P60 -32768 to 32767 0 5 | Yes
u61 u61_f [INT %MW11.591 |0B3Dh [USER P61/U-Ai1 -32768 to 32767 0 5 | Yes
U62 u62_f |[INT %MW11.592 |0B3Eh [USER P62/U-Ai2 -32768 to 32767 0 5 | Yes
U63 u63_f |[INT %MW11.593 |0B3Fh |USER P63/U-Ai3 -32768 to 32767 0 5 | Yes
U64 u64_f [INT %MW11.594 |0B40h [USER P64/U-Ai4 -32768 to 32767 0 5 | Yes

[ You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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Table 5-2-31 M: Monitor Functions

60 ms uanting and High- \Written
M code - roferencing data spegd Name Setting range Defellult Type| by
Variable Type Address Updating setting UPAC
name address
MO1  [mO1_f |INT %MW11.611 |No Speed setting 4 (ASR input) -32000 to 32000 : (data)*Nmax/20000 r/min - 31| No
M02 [m02_f |INT [%MW11.612 [No Torque command 0.01%/1d - 7 | No
MO03  [m03_f |INT %MW 11.613 |No Torque current command 0.01%/1d - 7 No
M04 [m04_f |INT %MW11.614 |No Magnetic flux command 0.01%/1d - 7 No
M05 [m05_f |UINT [%MW11.615 [No Output frequency command 0.1Hz/1d - 2 | No
M06 [m06_f |INT %MW11.616 |No Detected speed -32000 to 32000 : (data)*Nmax/20000 r/min - 31| No
M07  [mO7_f |INT %MW11.617 |No Calculated torque 0.01% /1d - 7 No
MO8 [m08_f |INT %MW11.618 |No Calculated torque current 0.01%/1d - 7 No
M09 [m09_f |UINT |%MW11.619 [No Output frequency 0.1Hz/1d - 2 No
M10 m10_f [UINT |%MW11.620 |No Motor output 0.1kW / 1d - 2 No
M11 m11_f |UINT [%MW11.621 |No Effective output current 0.1A/1d - 2 No
M12  [m12_f |UINT [%MW11.622 |No Effective output voltage 0.1vV/1d - 2 | No
M13  [m13_f |WORD |%MW11.623 |No Operation command (final command) | 0000 to FFFF - 32| No
M14  [m14_f |WORD |%MW11.624 |No Operation status 0000 to FFFF - 21| No
M15 m15_f [WORD |%MW11.625 |No Output terminal Y1 to Y18 0000 to FFFF - 33 No
M16 [m16_f |WORD |%MW11.626 |No Latest alarm 0000 to 552F - 14 | No
M17  [m17_f |WORD |%MW11.627 |No Previous alarm 0000 to 552F - 15| No
M18 [m18_f |WORD |%MW11.628 |No Alarm before previous one 0000 to 552F - 15| No
M19  |[m19_f |WORD [%MW11.629 |No Alarm before two previous ones 0000 to 552F - 15| No
M20  [m20_f |UINT [%MW11.630 |No Cumulative operation time 010 65535 h - 0 | No
M21  [m21_f |UINT |%MW11.631 |No DC link circuit voltage 1V /1d - 0| No
M22  |m22_f [INT  [%MW11.632 |No Motor temperature 10/1d - 5 | No
0000 to FFFF
M23 m23_f [WORD |%MW11.633 |No Model code 200V type: 1313h - 29 No
400V type: 1314h
M24  [m24_f |UINT |%MW11.634 |No Capacity code Oto 34 - 28 | No
M25 |m25_f |WORD|%MW11.635 |No Inverter ROM 0000 to FFFF - 1o No
- (Main control) version
M26 m26_f |UINT [%MW11.636 [No Transmission error code 0000 to FFFF - 34 | No
M27  [m27_f |INT %MW11.637 |No Speed setting on alarm -32000 to 32000 : (data)*Nmax/20000 r/min - 31| No
M28 [m28_f |INT %MW11.638 |No Torque command on alarm 0.01% /1d - 7 No
M29 m29_f [INT %MW 11.639 |No Torque current command on alarm 0.01%/1d - 7 No
M30 [m30_f |UINT |%MW11.640 |No Magnetic flux command on alarm 0.01%/1d - 3 | No
M31 m31_f |UINT [%MW11.641 [No Output frequency command on alarm | 0.1Hz/ 1d - 2 No
M32 [m32_f |INT [%MW11.642 |No Detected speed on alarm -32000 to 32000 : (data)*Nmax/20000 r/min - 31| No
M33  [m33_f |INT %MW11.643 |No Calculated torque on alarm 0.01% /1d - 7 No
M34 m34_f [INT %MW 11.644 |No Calculated torque current on alarm 0.01%/1d - 7 No
M35 |[m35_f |UINT [%MW11.645 [No Output frequency on alarm 0.1Hz/1d - 2 | No
M36 [m36_f |UINT [%MW11.646 [No Motor output on alarm 0.1kW /1d - 2 | No
M37  [m37_f |UINT |%MW11.647 |No Effective output current on alarm 0.1A/1d - 2 | No
M38 [m38_f |UINT |%MW11.648 |No Effective output voltage on alarm 0.1vV/1d - 2 | No
M39 [m39_f |WORD |%MW11.649 |No Operation command on alarm 0000 to FFFF - 32| No
M40 |m40_f |WORD [%MW11.650 |No Operation status on alarm 0000 to FFFF - 21| No
M41  [m41_f |WORD |%MW11.651 |No Output terminal on alarm 0000 to FFFF - 33| No
M42  [m42_f |UINT |%MW11.652 |No Cumulative operation hours on alarm | 0to 65535 h - 0 No
M43  [m43_f |UINT [%MW11.653 [No DC link circuit voltage on alarm 1V /1d - 0 | No
M44  [md4_f |INT %MW11.654 |No Inverter internal temperature on alarm | 10/1d - 5| No
M45  |m45 f |INT  [%MW11.655 |No Heat sink temperature on alarm 10/1d - 5 | No
M46  |m46_f |UINT |%MW11.656 [No Main circuit capacitor life 0to 100% - 0 No
M47  |m47_f |UINT [%MW11.657 |No PCB capacitor life 0 to 65535 [10h] - 0 | No
M48 m48_f [UINT |%MW11.658 |No Cooling fan life 0 to 65535 [10h] - 0 No
Speed setting 1 -32000 to 32000 : (data)*Nmax/20000 r/min
M49 ma49_f|INT %MW11.659 | No (E;efore multfstep speed command) ( ) ) 31 No
Speed setting 2 -32000 to 32000 : (data)*Nmax/20000 r/min
M50 [m50f |INT |%MW11.660 |No (Efefore PO C?DEC caloulaton) (data) - |31 No
M51  |m51_f [INT  [%MW11.661 |No Speed setting 3 (after speed control) | -32000 to 32000 : (data)*Nmax/20000 r/min - [31] No
M52 m52_f [WORD |%MW11.662 |No Control output 1 0000 to FFFF - 125 No
M53  [m53_f |WORD |%MW11.663 |No Control output 2 0000 to FFFF - |126| No
M54  |m54_f |WORD [%MW11.664 |No Control output 3 0000 to FFFF - [127| No
M55  [m55_f |WORD |%MW11.665 [No Option monitor 1 0000 to FFFF - 9 No
M56 [m56_f |WORD |%MW11.666 |No Option monitor 2 0000 to FFFF - 9 No
M57  [m57_f |UINT |%MW11.667 |No Option monitor 3 0to 65535 - 0 | No
M58 [m58_f |UINT |%MW11.668 |No Option monitor 4 0 to 65535 - 0| No
M59  [m59_f |INT %MW11.669 |No Option monitor 5 -32768 to 32767 - 5| No
M60  [m60_f |INT %MW11.670 |No Option monitor 6 -32768 to 32767 - 5 No

1 You can change the setting of the shaded setting code during operation. Stop operation to change the setting of the other functions.
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5.2 Memory

5.2.3.4 Data format list

Data format list
This format is for access to function code from the link, and is common to FRENIC-VG.

Data type 0 to 13
In principle, all data exchange is executed using 0 to 13 codes.

Table 5-2-32
Type Description Display/setting Resolution Remark
0 Integer 0,1,2,3,...... 1
1 Integer 0,2,4,6,.... 2 Number of motor poles only
2 0.0,0.1,0.2,...... 0.1 c
3 | Fixed point 0.00, 0.01, 0.02,...... 0.01 '(-%
4 0.001, 0.002, 0.008,...... 0.001 \fé)
5 | Integer (signed) -2,-1,0,1,2,...... 1 f]é_
6 -0.1,0.0,0.1,..... 0.1 @
7 | Fixed point (signed) -0.01, 0.00, 0.01,...... 0.01 g
8 -0.001, 0.000, 0.001,...... 0.001 g
Initial cursor position is left end. Cursor does 2
not move automatically. a
9 |HEX 1A8E 1h When setting range is from 00 to 11, you O
should specify individual digits toset only 00, E
01, 10, or 11. )
10 | Special data 3 0.75,1,2,...14,15 Carrier frequency setting w©
11| operaton e : e ey rsetozee |

Data type 12 to 145
The following data have special formats.

Type [12]: Time, current, power, PID process values

15 14 11 9 0
L] [ |
- ~ -
l— Mantissa Exponent = 0: 0 to 999, Exponent = 1 to 3: 100 to 999
Exponent = 0:0.01 times (0.00 to 9.99)
1: 0.1 times (10.0 to 99.9)
2: 1 times (100 to 999)
3: 10 times (1000 to 9990)
Polarity 0: Positive (+), 1: Negative (-)
Type [13]: Current and others
15 13 0
L] |
S ~
Vv
| | Mantissa  Exponent = 0: 0 to 9999, Exponent = 1, 2 to 3: 1000 to 9999
Exponent = 0: 0.01 times (0.00 to 99.99)
1: 0.1 times (100.0 to 999.9)
2: 1 times (1000 to 9999)
3: 10 times (10000 to 99990)
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Type [14]: Cause of alarm
15 12 8 7 0

I I I |
e

I Alarm code 0 to 64

Order of alarm occurrence 1st to 5th

Number of alarms 1to 5

Table 5-2-33 Alarm codes

Code | Display Description Code | Display Description Code | Display Description
- E de C
0 |- - - |Noalarm 22 |LHZ External failure 44 |A-L fror coce
for specified users
- E de D
1 |- - - [Noalarm 23 |[HT Inverter internal overheat 45  |\A-d fror coce
for specified users
. E de E
2 |\ohH Braking resistor overheat 24 |OHH Motor overheat 46 = fror CO. .e
for specified users
- - - Error code F
3 |olF DC fuse break 25 |4/ Motor 1 overload (M1) 47 |AAF -
for specified users
Excessive positionin -
4 |\ essSve P o 26 |2 Motor 2 overload (M2) 48 |o5M |Braking transistor broken
deviation
5 |EF Ground fault 27 |5 |Motor 3 overload (M3) 49 |ELF  |Safety circuit error
6 |-/ Memory error 28 |l Inverter overload 50 |E~H Hardware error
7 |2 Keypad communication error| 29 [/75 Excessive speed 51 Err Mock alarm
8 |£-7  |CPUerror 30 |/ Overvoltage 52 |LOC  |Starting jam
9 |E-Y Network error 31 |FhES Charging circuit error 53 = DC fan locked
- - PG wire breakage -
10 |&75 RS-485 error 32 |9 . W - 9 . 54 EE Serial encoder error
(including incorrect wiring)
o - Error code 1
M |ErB Operation step error 33 |A- o 55 - - - [Noalarm
for specified users
- Error code 2 g Serial encoder
12 |£~7  |Output wiring error 34 |AD i 56 |EL
for specified users Communication error
- - E
13 |£-5  |A/D converter error 35 |A-T ror co.d.e 3 57 |- - - [Noalarm
for specified users
14 |5 Speed disagreement 36 |A-Y Error co-d‘e 4 58 |- - - [Noalarm
for specified users
15 |£-H UPAC error 37 |A-5 Error co-d‘e ° 59 |- - - |Noalarm
for specified users
16 |5 Link between inverters 38 |A-5 Error code 6 60 - - - |Noalarm
communication error for specified users
Error code 7 -
17 |L Power phase loss 39 |A-7 - 61 LiFL Output phase loss
for specified users
Error code 8 - -
18 |LL/ Undervoltage 40 |A-E - 62 |5/ Functional safety card error
for specified users
- = Error code 9 - -
19 | b NTC thermistor break 41 |A-H " 63 5~ Functional safety card error
for specified users
- - = Error code A
20 | Overcurrent 42 |\A-H - 64 - - - [Noalarm
for specified users
- Error code B
21 |GH/ Heat sink overheat 43 A5 o
for specified users
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5.2 Memory

Type [15]: Alarm history

15 8 7 0
I I |

\ J J
Y Y

\— Alarm code 0 to 64 (See Type [14])

Number of the occurrence of the same alarm 0 to 255

Type [16]: Percentage

15 8 7 0
| | |

- /

Percentage -300% to 300% (-30,000 to 30,000)
Decimal places are not displayed.

Type [21]: Operation status
15 87 0
|

| |
L FWD (forward operation)

)

) REV (reverse operation)

) EXT (DC braking, pre-exciting)
) INT (Inverter shut off)

) BRK (Braking)
)
)
)
)

SiECIE UPAC Programming Specification

NUV (DC link circuit voltage established) )
TL (Torque limiting) 0: OFF,
VL (Voltage limiting) 1: Remarks
IL (Current limiting)
) ACC (Accelerating)
10) DEC (Decelerating)
11) ALM (Alarm relay output) Y,
12) 0: REM/LOC, 1: COM

13)
14) Not used
15)

0
1
2
3
4
5
6
7
8
9
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Type [26]: DIOB option input state

Type [27]: DIOB option output state

15

87

0
|

|

[26] Input state

[27] Output state

0) X21 Y21 \
1) X22 Y22
2) X23 Y23
3) X24 Y24
4) X25 Y25
5) X26 Y26
6) X27 Y27
7) X28 Y28 .
8) X29 Y29 > (1) (R)FF’ K
9) X30 Y30 - Remarks
10) X31
11) X32
12) X33
13) X34
14) X35
15) X36 j
Type [28]: Inverter capacity
Table 5-2-34
Code |Inverter capacity | Code |Inverter capacity| Code |Inverter capacity| Code |Inverter capacity| Code |Inverter capacity
0 0.05 8 5.5 16 45 24 220 32 630
1 0.1 9 7.5 17 55 25 250 33 710
2 0.2 10 11 18 75 26 280 34 800
3 0.4 11 15 19 90 27 315
4 0.75 12 18.5 20 110 28 355
5 15 13 22 21 132 29 400
6 2.2 14 30 22 160 30 OTHER
7 3.7 15 37 23 200 31 500

Type [29]: Inverter model (common to entire FUJI inverter system)

The number is fixed to 1313 or 1314 for the FRENIC-VG inverters

200V system: Fixed to 1313h
400V system: Fixed to 1314h
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5.2 Memory

Type [31]: Speed

15 8 7 0
| | |

Data (0 to £20,000) — (0 to £12,000 x r/min) : (Data) x Nmax/20,000 conversion

(Example) When the maximum speed is Nmax=1,500r/min,
« If you want to direct a speed reference of 1,000r/min,

Specify a data of
1000
1500

Note 1) If the read out data is 3,500,

x20000—13333

You can determine the speed is
1500

20000

x 3,500 — 262.5r/min.

Type [32]: Operation commands, [33]: Y1 to Y18

This type is the same as S06 and S07.
15 87 0

[32] [33]
0) FWD (forward operation command) Y1
1)  REV (reverse operation command) Y2
2) X1 Y3
3) X2 Y4
4) X3 Y5A
5) X4 Not used
6) X5 Not used
7) X6 Not used
8) X7 Y11
9) X8 Y12
10) X9 Y13
11) X1 Y14
12) X12 Y15
13) X13 Y16
14) X14 Y17
15) RST (RESET command) Y18
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Type [34]: Communication error codes

15 8 7 0

Description of alarms in the communication through the link (RS485, T-Link, field bus). The following data
is set to the monitor data M26 according to the communication status. The codes listed in the column
"KEYPAD panel display" is displayed on the KEYPAD panel as a communication error

Table 5-2-35
M26 Keypad panel I .
(HEX.) display Communication error name Description
0 - No communication error 1 Normal communication
(OH) 2 A data is written to an unused address of the function code (writing to
address out of the specified range is defined separately).

3 Adata is read from an unused address. The data will be "0000".

4 Writing to the S area while link operation is disabled. The data will not be
reflected and cause no error.

5 A data out of range is written to the S area. The data is written
afteradjusted to the upper or the lower limit.

6 Access from another link or the KEYPAD panel occurs during datawriting
(EEPROM other than the S area is accessed).

7 Writing to operation data (such as tuning or initialization) duringmultiple
function codes are being written once through the link. The inverter
decides that the procedure is canceled and continues the writing.

8 Writing to/reading from option function codes that are not displayedon the
KEYPAD panel

1to0 32 - - -
33 to - Not used

70

71 04 Checksum error: Software Checksum value or CRC value does notmatch.
(47H) CRC error error

72 05 Parity error Hardware Parity does not match.
(48H) error

73 06 Others (such as overrun, Physical (reception) errors other than above.
(49H) framing)

74 01 Format error Incorrect format.
(4AH) Characters requesting transmission are incorrect. Characters terminating

transmission are not in the specified order.

75 01 Command error Codes other than the specified commands are transmitted.
(4BH)

76 07 Link priority error 1 Writing to the S area through RS485 while a link option is installed.
(4CH) 2 Writing to the S area through a link with lower priority while multiple link

options are installed.

77 07 No right to write functioncode Not used
(4DH) data

78 02 Function code error 1 Access to a data out of the address range of the function codes (such as
(4EH) access to a data over F86).

2 Writing data over 16 words.

79 07 Error on writing to 1 Write-disabled function codes (Read-only data or the M area).
(4FH) writedisableddata 2 Function codes write-disabled during operation.

3 Writing through the link to data out of the S area in "write-disabledthrough
link" mode. Note that FOO or "Write enable for KEYPAD" cannot protect
from writing through the link.

4 Function codes that cannot be written through the link (link function
codes: H31 to H40)

5 Writing to M1 function code (P) area when motor parameters
areprotected.

6 Writing through the link in the copy mode operation of the KEYPADpanel.

80 03 Data error Written data is out of the setting range.
(50H)

81 07 Error during writing Another writing request comes from the same source while writingfunction
(51H) code data (EEPROM other than the S area is accessed).

Note: The alarm codes 1 to 32 constitute a code system specific to the FRENIC-VG different from the assignment for
the general purpose inverters.
The communication error codes 71 to 81 are common to the different models. Note that some causes of alarm
arespecific to models.
The KEYPAD panel does not display raw communication error codes but the values in the "KEYPAD panel
display"column in the table above.
The KEYPAD panel displays "++" when it receives data that does not have a corresponding "KEYPAD panel
display"in the table above.
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5.2 Memory

Type [35]: X function normally open/closed

Type [36]: Y function normally open/closed

15 87 0
| | |
[35]X function [36]Y function
0) X1 Y1 ~N
1) X2 Y2
2) X3 Y3
3) X4 Y4
0: Normally open
4 X5 Y5 > 1: Normally closed
5) X6
6) X7
7) X8
8) X9 J
Type [40] to [99

These types are reserved for the manufacturer. Users can considers these types as type [0] to use.

Type [82]: M1 Motor Selection

SiECIE UPAC Programming Specification

Table 5-2-36

Code | kW indication HP indication |Code | kW indication HP indication |Code | kW indication HP indication
0 [00:0.75-2 00:1-2 17 |17 : 3.7-4 17 : 5-4 34 |34 :200-4 34 : 250-4
1 (01:1.52 01:2-2 18 [18:5.54 18 :7.54 35 |35:220-4 35 : 300-4
2 (02:22-2 02:3-2 19 (19:7.54 19 : 10-4 36 |36:P-OTR 36 : P-OTR
3 |03:3.7-2 03:5-2 20 |20:11-4 20 : 15-4 37 |37 :0THER 37 : OTHER
4 |04:552 04 :7.5-2 21 |21:154 21:20-4 38 |38:30-2A 38 : 40-2A
5 |05:7.5-2 05 :10-2 22 [22:185-4 22 : 254 39 [39:55-2A 39 : 75-2A
6 |06:11-2 06 : 15-2 23 |23:224 23 : 30-4 40 |40:75-2A 40 : 100-2A
7 |07:15-2 07 : 20-2 24 |24 :30-4 24 : 40-4 41 |41 :90-2A 41 : 125-2A
8 |08:18.5-2 08 : 25-2 25 |25:37-4 25 : 50-4 42 |42 : 30-4A 42 : 40-4A
9 |09:22-2 09 : 30-2 26 |26 :45-4Y 26 : 60-4Y 43 |43 :55-4A 43 : 75-4A
10 [10:30-2 10 : 40-2 27 |27 :45-4S 27 : 60-4S 44 |44 : 75-4A 44 : 100-4A
11 |11:37-2 11 : 50-2 28 |28 :554 28 : 75-4 45 |45 : 90-4A 45 : 125-4A
12 |12 :45-2Y 12 : 60-2Y 29 (29 :754 29 : 100-4 46 |46 : 110-4A 46 : 150-4A
13 [ 13:45-28 13 : 60-2S 30 |30:90-4 30: 1254 47 |47 : 132-4A 47 : 175-4A
14 |14 :55-2 14 :75-2 31 |31:110-4 31:150-4 48 |48 : 160-4A 48 : 200-4A
15 [15:75-2 15 : 100-2 32 |32:1324 32:175-4 49 |49 :200-4A 49 : 250-4A
16 |16 :90-2 16 : 125-2 33 |33:160-4 33 :200-4 50 |50 :220-4A 50 : 300-4A
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Type [125]: Control output 1

15

8 7

A W N =2 O

¢]]

)]

~

)
)
)
)
)
)
)
)
)

o«

9)

10)

11)

12)

13)
14)

15)

Type [126]: Control output 2

15

8 7

0)
1)
2)
3)
4)

5)

6)

7)

8)

9)

10)

11)

13)

15)

5-50

Inverter running

Speed existence

Speed agreement

Speed equivalence

Detected speed 1

Detected speed 2

Detected speed 3

Stopping on undervoltage
Torque polarity detection (braking/driving)
Torque Limiting

Torque detection 1

Torque detection 2

Keypad operation enabled
Inverter stoppage

Operation ready

Magnetic flux detection signal

Motor M2 selection status
Motor M3 selection status
Brake release signal

Alarm indication

Alarm indication

Alarm indication

Alarm indication

Cooling fan operation
Auto-resetting

Universal DO

Heat sink overheat early warning
Synchronization completion

12) Life alarm

Accelerating

14) Decelerating

Inverter overload early warning

[RUN]
[N-EX]
[N-AG]
[N-AR]
[N-DT1]
[N-DT2]
[N-DT3]
[LU]
[B/D]
[TL]
[T-DT1]
[T-DT2]
[KP]
[STOP]
[RDY]
[MF-DT]

[SW-M2]
[SW-M3]
[BRK]
[AL1]
[AL2]
[AL4]
[AL8]
[FAN]
[TRY]
[U-DO]
[INV-OH]
[SY-C]
[LIFE]
[U-ACC]
[U-DEC]
[INV-OL]



5.2 Memory

Type [127]: Control output 3

| 15 8| 7 0I
0) Motor overheat early warning [M-OH]
1) Motor overload early warning [M-OL]
2) DB overload early warning [DB-OL]
3) Link transmission error [LK-ERR]
4) Load adaptive control being limited [ANL]
5) Load adaptive control being calculated [ANC]
6) Analog torque bias hold [TBH]
7) Custom-Do 1 [C-Do1]
8) Custom-Do 2 [C-Do2]
9) Custom-Do 3 [C-Do3]
10) Custom-Do 4 [C-Do4]
11) Custom-Do 5 [C-Do5]
12) Custom-Do 6 [C-Do6]
13) Custom-Do 7 [C-Do7]
14) Custom-Do 8 [C-Do8]
15) Custom-Do 9 [C-Do9]

SiECIE UPAC Programming Specification
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5.2.4 Option Monitor Area Address Assignment

Data in UPAC can be displayed on the LED monitor of the KEYPAD panel of the inverter where
theUPAC is installed whether FRN-VG six-unit system or FRN-VG twelve-unit system is
selected.

Data are reflected at about 60ms fixed cycle.

When you use this feature, select a code from the Function List or specify the address (%MW
area) in thetable to register a variable.

This area is used for writing from UPAC to INV1.

See the section for the KEYPAD panel operation for the option monitor indication on the
KEYPAD panel.

OP1-OP6
Table 5-2-37

Code Address Type
OP1 %MW11.681 | WORD
OP2 %MW11.682 | WORD
OP3 %MW11.683 | UINT
OP4 %MW11.684 | UINT
OP5 %MW11.685 | INT
OP6 %MW11.686 | INT

5.2.5 User Application RAS Area Address Assignment

An application designed by user can monitor the state and activate the inverter protective action
(alarmstate) whether FRN-VG six-unit system or FRN-VG twelve-unit system is selected.

Sixteen bits (16 types) are provided corresponding to cause of alarms. When any bit is set to
ON, theinverter generates an "ErA" alarm and enters into the protective function activation state.
You cannotcancel (reset) the ErA alarm unless you set all bits to OFF.

User RAS

Table 5-2-38

Address Type
%MW11.690 | WORD
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Chapter 6 Maintenance and
Inspection

This chapter describes the items of periodic inspection and the procedure of battery
replacement.
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6.2.1 Battery Replacement Procedure






6.1 General Inspection Points

6.1 General Inspection Points

The UPAC must be regularly inspected to enable it to operate to its maximum performance.

— ACAUTION

+ Confirm that the unit is used at the rated voltage specified in the FRENIC-VG INSTRUCTION
MANUAL and USER'S MANUAL.

A fire or malfunction may occur.

+ Confirm that the unit is used under the environmental conditions specified in the FRENIC-VG
INSTRUCTION MANUAL and USER'S MANUAL.

+ Do not use the unit in a hot or humid environment or an environment where it is subjected to dew, dust,
corrosive gas, oil, organic solvent or serious vibration or impact.

A fire, electric shock or malfunction may occur.

+ Confirm the unit to see if there are foreign substances inside, such as dirt, wire scraps, and iron chips,
and proper measures are taken to prevent them.

A fire or malfunction may occur.
+ Regularly confirm that the terminal screws and the setscrews are securely tightened.
A fire or malfunction may occur.

6.1.1 Inspection Intervals

The UPAC consists mainly of semiconductor elements and is a highly reliable product. However,
the elements may deteriorate depending on the ambient environment, and it is, therefore,
necessary to perform a regular inspection on the UPAC. The unit must be inspected once or

twice a year, but it should be inspected at shorter intervals according to the ambient environment.

If any of the inspection results does not meet the criterion, take appropriate corrective measures.

6.1.2 Inspection Items

Follow the items in the table below to inspect your facility.
Table 6-1-1

Inspection items What to inspect Criteria How to inspect

Normal display. No major
or minor fault.

UPAC operation state |Failure diagnosis display with D300win Visual inspection

Within the specification (temperature o Maximum and minimum
Temperature|. . i . -10 to +50°C
inside the panel if installed in the panel) thermometer
Ambi'e.nt Humidity Condensation. Excessive color change 20% to 95%RH Visual inspection/
condition or rust. hygrometer
Vibration Vibration None Tactile inspection
Dust Attached dust or foreign object None Visual inspection
Individual cards are fixed firmly No loose cards Visual inspection
Screws of terminals for external wiring .
No loose screws Screwdriver
. are not loose
Mounting state - - - - - -
Connector for connecting cable is No loose or playing Visual inspection,
inserted firmly connectors screwdriver
Disconnecting external wiring cable No abnormal appearance |Visual inspection
- . _— . Visual inspection, "2)
Battery Expiration date is reached (Note) Expiration label display Battery change”

Required number of parts exist. Stored

Inspection record
properly.

Maintenance parts

No abnormality when referred. Source

. No abnormality Program reference
program is stored properly.

Program

Note: Voltage of battery decreases in storage due to self discharge. Change to new battery before
expiration date is reached.
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6.2 Replacing the Battery

—AWARNING

+ When an ErA alarm (UPAC alarm) is displayed on the FRENIC-VG and the minor failure of lower
battery voltage is discovered by the D300win failure diagnosis, replace the battery immediately.
Applications operating with backup memory do not undergo an ErA alarm (critical failure: memory
backup error) when the control power of the inverter is turned on, even if the power voltage drops
(backup failure during a power outage). However, once the power is turned off, an ErA alarm will be
issued upon power-on and the retained data will be lost.

An accident may occur.

r ACAUTION

Precautions for handling the battery

+ Do not short both of the poles.
+ Do not throw the battery into fire.
+ Do not charge or dismantle the battery.

+ Dispose of the battery according to the regulations stipulated by the competent local administrative
agency.

Replace the battery with a new one when it reaches the effective period even if no battery failure
message is displayed.

Replace the battery immediately with a new one when an "ErA (UPAC alarm" occurs on the
FRENIC-VG and the minor failure of lower battery voltage is discovered by the D300win failure
diagnosis.

Although the battery can be used for another one week or so after an ErA alarm (minor failure
relating to the battery) is issued, replace it immediately.

Table 6-2-1

Replacement timing The year and month are displayed on the battery (guarantee period).
Note: The battery replacement timing is the year and month five years
after manufacture.

Replacement battery model | OPK-BP
Nominal voltage 3.6V

6.2.1 Battery Replacement Procedure

r ACAUTION

+ Improper operations during battery mounting or removal may cause damage to the product.

- Before mounting or removing the battery, turn OFF the inverter input power and confirm that the
charge lamp (CHARGE) is OFF. If the external control circuit is powered by a separate power supply,
the power is applied to the inverter control terminals 30A, 30B, 30C, Y5A, and Y5C even if all of the
inverter main circuit, control, and auxiliary power supplies are turned OFF (open).

« Turn OFF (open) the external power supply as well to prevent electric shocks.

r ACAUTION

+ An ErA alarm (critical failure: memory backup error) may occur when the power is first turned ON
after battery replacement. If this happens, leave the power turned on for about 30 seconds, and turn
the power off then on again.

Follow the procedure below to properly replace the battery:
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6.2 Replacing the Battery

1)

Remove the front cover from the FRENIC-VG.
See the supplied instruction manual before removing the front cover.

As shown in the figure below, remove the front cover from the inverter. Note that the
removing method is different between applicable inverter models (capacities).

How to handle the optional UPAC

The battery can be replaced with the optional UPAC attached. However, it is advisable to
remove the spacers before replacing the battery, as guided by the supplied instruction
manual.

Replacing the battery

(1) Disconnect the battery connector from the CN2, and cut the band securing the battery
with nippers.

(2) Replace the battery with a new one, and secure the battery with a new band as shown
in the figure below. The contents of backup data (retain memory) will be lost if the
battery is kept removed. It is advisable to save required data before turning OFF the
power.

(3) Connect the battery connector to the CN2.

(4) Mount the optional UPAC and replace the FRENIC-VG front cover by reversing the
above procedure, and turn ON the power.

(5) A critical failure (memory backup error) may occur when the power is first turned ON
after battery replacement. In this case, keep the power ON for approximately 30
seconds, then turn it OFF and ON again.

Battery connectors

Backup battery

Fig. 6-2-1
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