VARISPEED-616P1Y

INSTRUCTION MANUAL

MULTI-AXIS INVERTER (VS-616P1Y)
MODEL: CIMR-P1Y

Upon receipt of the product and prior to initial operation, read these instructions
thoroughly, and retain for future reference.

YASKAWA MANUAL NO. TOEZ-S616-13B



Preface

This manual is designed to ensure correct and suitable application of the multi-axis inverter VA-
RISPEED-616P1Y series. Read this manual before attempting to install, operate, maintain, or inspect
an Inverter and keep it in a safe, convenient location for future reference. Before you understand all

precautions and safety information before attempting application.



Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions provided

in this manual can result in serious or possibly even fatal injury or damage to the products or to related equipment
and systems.

&WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

&CAUTION Indicates precautions that, if not heeded, could result in refatively serious or minor
injury, damage to the product, or faulty operation.

Even items described in CAUTION may result in a vital accident in some situations. In either case, follow these
important notes.

©Yaskawa, 1998

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written
permission of Yaskawa. No patent liability is assumed with respect to the use of the information contained herein,
Moreover, because Yaskawa is constantly striving to improve its high-quality products, the information contained
in this manual is subject to change without notice. Every precaution has been taken in the preparation of this manual.
Nevertheless, Yaskawa assumes no responsibility for errors or omissions. Neither is any liability assumed for dam-
ages resulting from the use of the information contained in this publication.



General Precautions

® The diagrams in this manual may be indicated without covers or safety shields to show de-
tails. Be sure to restore covers or shields before operating the Units and run the Units accord-
ing to the instructions described in this manual.

® Any illustrations, photographs, or examples used in this manual are provided as examples
only and may not apply to all products to which this manual is applicable.

® The products and specifications described in this manual or the content and presentation of
the manual may be changed without notice to improve the product and/or the manual.

¢ When ordering a new copy of the manual due to damage or loss, contact your Yaskawa repre-
sentatives or the nearest Yaskawa sales office and provide the manual number shown on the
front cover.

® If nameplates become warn or damaged, order new ones from your Yaskawa representatives
or the nearest Yaskawa sates office.



Safety Precautions

B Confirmations upon Delivery

/A CAUTION

Page
¢ Never install an Inverter that is damaged or missing components. 1-2
Doing so can result in injury,
M Installation
Page
& Always hold the case when carrying the Inverter. 2.2
If the Inverter is held by the front cover, the main body of the Inverter may fall, possibly re-
sulting in injury.
o Attach the Inverter to a metal or other noncombustible material. 2-2

Fire can result if the Inverter is attached to a combustible material.

® Install a cooling fan or other cocling device when installing more than one inverterin 2-2
the same enclosure so that the temperature of the air entering the Inverters is below
45°C.

Overheating can result in fires or other accidents,

H Wiring

/A WARNING

e Always turn OFF the input power supply before wiring terminals. 3-2

Otherwise, an electric shock or fire can occur.
® Wiring must be performed by an authorized persen qualified in electrical work. 3-2

Otherwise, an electric shock or fire can occur.
® Be sure to ground the ground terminal.

(200 V class: Ground to 100 € or less)

Otherwise, an electric shock or fire can occur.
e Always check the operation of any emergency stop circuits after they are wired. 3-2

Otherwise, there is the possibility of injury, (Wiring is the responsibility of the user.}

/\ CAUTION

® Check to be sure that the voltage of the main AC power supply satisties the rated  3-2
voltage of the Inverter.

Injury or fire can occur if the voltage is not correci.
® Do not perform voltage withstand tests on the Inverter. 3-2

Otherwise, semiconductor elements and other devices can be damaged.

e Tighten all terminal screws to the specified tightening torque. 3-2
Otherwise, a fire may occur.

® Never connect the AC main circuit power supply to output terminals U, V, and W.

The inverter can be damaged.




Il Operation

/A WARNING

Page
¢ Checkto besure that the front cover is attached before turning ON the power supply. 5-2
D¢ not remove the front cover during operation.

An electric shock may occur.
* Reset alarms only after confirming that the RUN signal is OFF. If an alarm is reset 5-2

with the RUN signal turned ON, the

Injury may occur.

A CAUTION

# Don't touch the radiation fins (heat sink), braking resistor, or Braking Resistor Unit. 5-2
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Otherwise, a burn injury may occur.

* Be sure that the motor and machine is within the applicable ranges before starting 5-2
operation.
Otherwise, an injury may occur.

¢ Provide a separate holding brake if necessary. 52
Otherwise, an injury may occur.

# Don’t check signals while the Inverter is running. 5-2
Otherwise, the equipment may be damaged.

# Be carefulwhen changing tnverter settings. The Inverter is factory setto suitable set- 52
tings.




M Maintenance and Inspection

/A WARNING

* Do not touch the Inverter terminals. Some of the terminals carry high voltages and
are extremely dangerous.

Doing s¢ can result in electric shock.

® Always have the protective cover in place when poweris being supplied to the Invert-
er. When attaching the cover, always turn OFF power to the Inverter through the
MCCB.
Doing so can result in electric shock.

& After turning OFF the main circuit power supply, wait until the CHARGE indicator

tight goes out before performance maintenance or inspections.

The capacitor will remain charged and is dangerous. ,

* Maintenance, inspection, and replacement of parts must be performed only by au-
thorized personnel.
Remove all metal objects, such as watches and rings, before starting work. Always
use grounded tools.

Failure to heed these warning can result in electric shock.

/A CAUTION

* A CMOS IC is used in the control board. Handle the control board and CMOS IC
carefully. The CMOS IC can be destroyed by static electricity if touched directly.
The CMOS IC can be destroyed by static electricity if touched directly.

e Do not change the wiring, or remove connectors or the Digital Operator, during op-
eration.

Doing so can result in personal injury.

M Others

/A WARNING

® Do not atltempt to modify or alter the Inverter.

Doing so can result in electrical shock or injury.

vi



Warning Label Conients and Position

There is a warning label on the Inverter in the position shown in the following illustration. Always heed the warn-
ings given on this label.

8 —— Warning label position

{Hlustration shows the CIMR-P1Y

Warning Label Contents

2 B
WARNING

A, BROBThFHUET,
O BAMY, BEOMCRUTRERAEEHAT, TORTL
f2TREL,
mEOEThBY T,
OBEDRTBFRGE 3 SN, REHAA—ERFEVT
CEEL,
O BRICBIBET>TLEEY,

May cause injury or electric shock.

Q Please follow the instructions in the manual befare
installation or operation,

O Disconnact all power before opening front cover of
unit. Wait 3 minutes unitil DC Bus capacitors
discharge.

© Use Proper grounding techniques.

NPIT31281-10
{~ MODEL T CIMR-PTY I
cope : EPJoo?810
LOT NG
SERNO
MASS : 26%kg
\y YASKAWA ELECTRIC CORPCRATION =,

NPIT3t282-1-0
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CONFIRMATIONS UPON DELIVERY

This chapter describes the checks required upon receiving a VS-616P1Y In-

verter.

1.1 CONFIRMATIONS UPON DELIVERY .... 1-2
1.1.1 Nameplate Information .................cuoe. 1-2
1.1.2 Standard Specifications ... ... .............. 1-3



1.1 CONFIRMATIONS UPON DELIVERY

/A CAUTION

# Never install an Inverter that is damaged or missing components.

Doing so can result in injury.

Check the following items as soon as the Inverter is delivered.

Table 1.1 Checks
item Method
Has the correct model of Inverter been Check the model number on the nameplate on the side of the Inverter (See
delivered? 1)
Is the Inverter damaged in any way? Inspect the entire exterior of the Inverter to see if there are any scratches or
other damage resulting from shipping.
Are any screws or other components Use a screwdriver or other tools to check for tightness.
loose?

If you find any irregularities in the above items, contact the agency from which you purchased the Inverter or
your Yaskawa representative immediately.

1.1.1 Nameplate Information

B Inverter Code No.

The code No. of inverter (5-axis) for winder of the new spinning system is: EPJO07810

B Exampie Namepiate

Model number —»

Inverter code number —

Lot number —m|

Serial nuMber —pm-

Mass —w=

{~ MODEL : CIMR-P1Y )
CODE :EPJO07810
LOT NO :
SERNO :
MASS : 26kg
\,r/ YASKAWA ELECTRIC CORPORATION SapAN p

M Inverter Model Numbers

CIMR - P1Y

Inverter

VS-616P1Y




1.1.2 Standard Specifications

Table 1.2 VS-616P1Y Specifications
Item 200V Class 400V Class
Max. appicable motor | kVA 0.2 0.75 3.7 7.5 0.4 0.75 3.7 7.5 15
@ A Max. output capacity kVA 0.6 2.3 6.7 13 14 2.6 6.1 14 26
%’, Rated output current A 1.5 6 17.5 33 1.8 34 8 18 34
*g_ Max. output frequency 500 Hz 500 Hz
| prp— e oo S o
Z | DC input voltage 27010330V 540 to 660 V
3
2
2 |ac input voltage 2001208220 v 50Hz 380/400/415/440/460 V  50/60 Hz
[ 200208/220/230V 60 Hz :
3-axis 9kW 9kw
Numbor of t‘;‘)’l‘jtsca‘a’;dac“y 5-axis 20 kW, 30 kW 20 kW, 30 kKW
8-axis 20 kW, 30 kKW 20 kW, 30 kW
Control methed Sine wave PWM
',?; Carrier frequency 2.5 kHz
E Qutput frequency range 0.1 to 500 Hz
E Frequency setting resolution Digital references: 1/60000, Analog references 1/16384 (with Al-14U)
‘—é Output frequency resclution 1/60000
E Accel/decel time 0.1 to 6000 s
Overtload capacity £50% of rated current for one minute
Motor protection Protection by electronic thermal overload relaly
:?rzttzrc];ﬁ)nr? ous overcurrent Stops at approx. 200% of rated output current
_g Fuse blown protection Stops for fuse blown
g Cwverload protection Stops in one minute at approx. 150% of rated output current
2 | Overvolage protection Stops when main-circuit DC voltage is approx. 400 V Stops when main-circuit DC voltage is approx. 800 V
E Undervoltage protection Stops when main-circuit DC voltage is approx. 190 V Stops when main-circuit DC voltage is approx. 380 V
& Momentary power loss Stops for 15 ms or more. By selecting the momentary power
ridethru loss mode, operation can be continued if power is restored within 2s.
Stall prevention Stall prevention during acceleration, deceleration, or running
Cooling fin overheating Protection by themistor
Application site Indoor (no corrosive gas, dust, etc.)
E ernebiem operating lempera- 0to 45°C
§ Sterage temperature —10t0 60°C
L% Ambient operating humidity 90% RH max. (non-condensing)
Vibration 19 Hz or less: 9.8 m/s? {1 G), 20to 50 Hz: 2 m/s? (0.2 G)

Note Cooling air should be 2 m/s at the heatsink for effective cooling,




INSTALLATION

This chapter describes the installation procedure of a VS-616P1Y Inverter.

2.1 INSTALLATION ............. e 2-2
2.1.1 Installation Site . ........ ... .. ... .. .. ... ..... 2-2



2.1 INSTALLATION

/A CAUTION

e Always hold the case when carrying the Inverter.

If the Inverter is held by the front cover, the main body of the Inverter may fall, possibly resulting in injury.
e Attach the Inverter to a metal or other noncombustible material.

Fire can result if the Inverter is attached to a combuslible material.

[ ]

Install a cooling fan or other cooling device when installing more than one inverter in the same
enclosure so that the temperature of the air entering the Inverters is below 45°C.

Overheating can result in fires or other accidents.

Install the VS-616P1Y in the installation site described below and maintain optimum conditions.

2.1.1 installation Site

Ty st femotall $la
AU LU 1L LSLall LG

« Extreme cold and heat.
Use only within ambient temperature range: —10°C to +40°C

Rain, moisture. (For enclosed wall-mounted type)

e (il sprays, splashes.

» Salt spray.

¢ Direct sunlight. (Avoid using outdoors.)

s Corrosive gases or liquids.

e Dust or metallic particles in the air. (For enclosed wall-mounted type)
e Physical shock, vibration.

+ Magnetic noise. (Example: welding machines, power devices, etc.)
+ High humidity.

s Radioactive materials.

« Combustibles: thinners, solvents, etc.



WIRING

This chapter describes wiring terminals, main circuit terminal connections,
main circuit terminal wiring specifications, and other wiring specifications
of a VS-616P1Y Inverter.

31 WIRING ...

3.1.1 Main Circuit Connection Diagram .. ............
3.1.2 Main Circuit Terminals ................... L
3.1.3 Dimensionsinmm ..... ... .................
3.1.4 Connection Diagram of Control PC Board ......
3.1.5 SP-B2 Connection Diagram ..................
3.1.6 Connection to the Digital Operator .............
3.1.7 Setting Axis Selection Rotary Switch .. .........
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3.1 WIRING

/A WARNING

U

Always turn OFF the input power supply before wiring terminals,

Otherwise, an electric shock or fire can occur.

Wiring must be performed by an authorized person qualified in electrical work.

Otherwise, an electric shock or fire can occur,

Always check the operation of any emergency stop circuits after they are wired.
e

Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)

/A CAUTION

Check to be sure that the voltage of the main AC power supply satisfies the rated voltage of the
Inverter.

Injury or fire can occur if the voltage is not correct,
Do not perform voltage withstand tests on the Inverter.

Otherwise, semiconductor elements and other devices can be damaged.
Tighten alt terminal screws to the specified tightening torque.

Otherwise, a fire may occur.




3.1.1 Main Circuit Connection Diagram
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3.1.2 Main Circuit Terminals
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Table 3.1 200 V Class Main Circuit Terminals
Tightening | Recommended
Part Capacity Terminal Function Screw Size Torque Cable Size
N-m mm?
Total 9 KW PN DC input terminal M8 82t09.8 22
Power | 1ota1 20 kw PN DC input terminal MS 8210938 2
Supply
- — Unit ground terminal M6 361049 22
U, v, W Qutput terminal Connector connection
0.2 KW Receptable housing type : 1-1758128-4 _ 5
: PE Power amplifier ground | Contact type : 353717-5
terminal (Manufactured by AMP (JAPAN) LTD.)
U, v, w Cutput terminal Connector connection
Receptable housing type : 1-178128-4 -
0.75 kW PE Powgr amplifier ground | Contact type : 353717-5 2
Power terminal (Manufactured by AMP (JAPAN) 1.TD.)
Block U, v, W Output terminal Connector connection
Receptable housing type : 1-177958-4 _
3.7 kW PE Power amplifier ground | Contact type : 316041-2 35
terminal (Manufactured by AMP (JAPAN) LTD.)
U, v, w Qutput terminal
7.5 kW PE Power amplifier ground M5 20t02.4 14
terminal .
Table 3.2 400 V Class Main Circuit Terminals
Tightening | Recommended
Part Capagity Terminal Function Screw Size Torque Cable Size
N-m mm?
Total § KW. PN DC input terminal M6 361049 14
Power | Total 20 kW P, N DC input terminal M6 3.6t049 22
- - Unit ground terminal M6 36049 22
U, V,W | Output terminal Connector connection
0.4 kW Receptable housing type : 1-178129-6 _ 9
) PE Power amplifier ground | Contact type : 1-917511-5
terminal (Manufactured by AMP (JAPAN) LTD.)
uvw Qutput terminal Connector connection
0.5 KW Receptable housing type : 1-178129-6 . 2
) PE Power amplifier ground | Contact type : 1-917511-5
terminal (Manufactured by AMP (JAPAN) LTD.)
u,v,w Output terminal Connector connection
Power 37 KW Receptable housing type : 1-177958-4 _ 55
Block . PE Power amplifier ground | Contact type : 316041-2 ’
terminal (Manufactured by AMP (JAPAN) LTD.)
U, vV, W Qutput terminal Connector connection
75 KW Receptable housing type : 1-177958-4 _ 55
: PE Power amplifier ground | Contact type : 316041-2 '
terminal {Manufactured by AMP (JAPAN) LTD.)
U v w QOutput terminal
15 kW PE Power amplifier ground M5 201024 14

terminal




3.1.3 Dimensions in mm

B Exterior Dimensions
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Voltage Unit w Wu w1 w2 w3
3-axis 340 305 250 275 226
200V 5-axis 415 380 325 27.5 356
8-axis 563 530 A75 27.5 506
3-axis 3635 330 250 40 306
400V 5-axis 455 420 350 35 396
8-axis 565 530 475 27.5 506




3.1.4 Connection Diagram of Control PC Board
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B Connector

Application for the unit

Connector No. Name Description
3-axis | 5-axis | 8-axis

1CN 8832E-050FSD-Z CP-215 Interface @ O @
2CN 8830-060-170SD | C option Interface (For Al-14U} @} O O
CN3-1 8830-032-1705D First axis gate driver interface O O O
CN3-2 8836-032-1708D Second axis gate driver interface OV O O
CN3-3 8830-032-1708D Third axis gate driver interface O O O
CN3-4 8830-032-1708D Fourth axis gate driver interface O O
CN3-5 8830-032-170SD | Fifth axis gate driver interface O O
CN3-6 8830-032-1708D Sixth axis gate driver interface O
CN3-7 8830-032-1708D Seventh axis gate driver interface @)
CN3-8 8830-032-170SD | Eighth axis gate driver interface O
4CN-1 8812-050-170SD First axis A option interface (SP-A2, PG-D2) O O O
4CN-2 8812-050-170SD Second axis A option interface (SP-A2, PG-D2} O O @)
4CN-3 8812-050-1705D Third axis A option interface (SP-AZ, PG-D2) O O @]
4CN-4 8812-050-1705D Fourth axis A option interface (SP-A2, PG-D2) O O
4CN-5 8812-050-170SD  [Fifth axis A option interface (SP-A2, PG-D2) O O
ACN-6 8812-050-1705D Sixth axis A option interface (SP-A2, PG-D2) O
4CN-7 8812-050-1708D Seventh axis A option interface (SP-A2, PG-D2} O
4CN-8 8812-050-1708D Eighth axis A option interface (SP-A2, PG-D2) O
5CN HIF3BA-14PA-2 | Control power supply board interface (signal) O O O
6CN HIF3CA-20PA-2 External /O interface e O O
8CN DF11-12DP-2 (20) | Digital operator interface O G O
9CN B02B-XASK-1 Thermistor interface O @] O
12CN BOSB-XASK-1 Control power supply board interface (power) ] O O
31CN FX2B-40P-1 Extended 3-axis board interface 1 O
32CN FX2B-40P-1 Extended 3-axis board interface 2 O
33CN B06-XASK-1 Extended 3-axis board interface 3 (power) O
TB1 {GND) 1P Terminal Block | Control power supply board interface (signal ground) O QO C
TB1 (VCC) IP Terminal Block | Control power supply board interface (+5 V) O @] O




3.1.5 SP-B2 Connection Diagram

Control PC Board
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3.1.6 Connection to the Digital Operator

To connect the digital operator (JVOP-130), an exclusive extention cable (type: 72616-W5001 or
72616-W5003} must be prepared.

3.1.7 Setting Axis Selection Rotary Switch

Use the rotary switch to select the axis.

~ PRy SO -
€ 3.3 Rotary Switch Se

Setting Content

Connect the digital operator to the first axis inverter,

@
iy

Connect the digital operator to the second axis inverter.

Z@
L]

Connect the digital operator to the third axis inverter.

LoD

Fi
| 67574

Connect the digital operator to the fourth axis inverter.

i@
Lol

Connect the digital operator to the fifth axis inverter,

4o B

oy
L

Connect the digital operater to the sixth axis inverter (extended 3-axis side).

:@
LI b

m@
o\ 7
b

k|

Connect the digital operater to the seventh axis inverter (extended 3-axis side).

Connect the digital operater to the eighth axis inverter (extended 3-axis side).

Afxz}

pnl

Connect the digital operater to the first axis inverter.

=1
g
PN
=]

Connect the digital operater to the second axis inverter.
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Setting Operation Conditions

This chapter describes user constants and operation modes of a VS-616P1Y
Inverter.

4.1 USING THE DIGITAL OPERATOR ........ 4-

42 MODES ... ... . 4 -
421 InverterModes ....... ... ... e 4
4.2.2 SwitchingModes ............................ 4
423 OperationMeode . ......... ..o viiiiininn., 4
4.2.4 InitiglizeMode ........ ... i, 4
4

4.3 CONSTANTS ARRAY OF DIGITAL OPERATOR
DISPLAY FUNCTIONS ................. 4-17

4.4 V5-616P1Y CONSTANTLIST ............ 4-18

4.5 MULTI-FUNCTION I/O TERMINAL
SETTINGLIST ..., 4-29



4.1

USING THE DIGITAL OPERATOR

This section describes the component names and functions of the Digital Operator, The component names
and functions are shown in Figure 4.1 and Key functions are described in Table 4.1

DRIVE FWD REV REMOTE
® Y e SEQ e ¢ REF
——————————————————————————————

]— Operation Mode Indicators

DRIVE: Lit when in operation mode.

| FWD:  Litwhen there is a forward run command input.
Frequency Ref REV.  Litwhen there is a reverse run command input.
U1-01 = 00.00HZ SEQ:  Litwhenthe runcommand from the CP-215is en-
abled.
REF: Lit when the frequency reference from CP-215 is
DIGITAL OPERATOR enabled.
JVOP-130
Data Display
Two-tine LCD that displays data for monitoring,
user constants, and set values with 16 characters
per line.
LOCAL ]
FENOTE MENU ESC
v V.
DATA

o8 AN J Entem
Keys

FWD

REV V REseT Execute operations such as setting user constants,
monitoring, JOG, and autotuning.

Fig 4.1 Digital Operator Component Names and Functions



Table 4.1 Key Functions

Key MName Function
Switches between operation (LOCAL) via the Digital Operator
L and CP-215 (REMQTE) o tion.
LocaL LOCAL/REMOTE Key | ™ ¢ ) operation _
REMOTE This Key can be enabled or disabled by sefting a user constant
(02-01).

MENU I MENU Key Displays menus.

Ese ESC Key 'l‘l_ent"unrfs to the status before the DATA/ENTER Key was
[ Proaatir.
JOG 306 Key ]firgz;ll:it?]sejggi ?F;l:lrgl(;:a\tvlr_en the VS-616P1Y is being operated
/ g perator,
FWD Selects the rotation direction of the moter when the
FWD/REV Key N o
REV VS-616P1Y is being operated from the Digital Operator.
Sets the number of digits for user constant settings.
RESET Key Tt g
RESET Also acts as the reset Key when a fault has occurred.
Sel 1 functi d J
A Increment Key clects menu items, groups, functions, and user constant
names, and increments set values.
V Decrement Key Selects mzn; items, gtroupts, ﬁ]mcuons, and user constant
names, an ecremenis set values.
EI;LA_\rTéI\q DATA/ENTER Key :E}I]réter;r;ne;u itemns, functions, constants, and set values after
Y are set.
© mn | IRUNKey et i o Doy on when the VS-G1GP1Y isin
VPALALIVEL VaLI L Uléllul UlJUlﬂLUl-
Stops VS-616P1Y operation.
sTOP STOP Key This Key can be enabled or disabled by setting a user constant
s’ {02-02) when operating from the control circuit terminal.

Note Except in diagrams, Keys are referred to using the Key names listed in the above table.

EWD Invarter output frequency N ! ’
> [BUN] ? ;
TOP OP; 1

REV J \Z J rEseT J 1 LSTOPL
Frequency setting T g

RUN ® -:O- ) ® ‘Q

STOP Eel * Eel @

sl &s .

[t Blinking Not it
The RUN and STOP indicators light and blink to indicate operating status.
During DB (initial excitation), RUN blinks and STOP is turned ON.

Figa.2 RUN and STOP Indicators



4.2 MODES

This section describes the V5-616P Y s monitor modes, switching between modes, and accessing/setting user
constants.

4.2.1 Inverter Modes

The VS-616P1Y Inverter’s user constants and monitoring functions have been organized in groups called
modes that make it easier to read and set user constants.

The VS-616P1Y is equipped with 3 rﬁodes, as shown in the Table 4.2.

Table 4.2 Modes

Mode Primary function(s)

The Inverter can be run in this mode,

Operation mode Use this mode when monitoring values such as frequency references or output
current, displaying fault information, or displaying the fault history.

Use this mode when selecting the language displayed on the Digital Operator, se-
Initialize mode lecting the access level for reading/setting user constants, selecting the control
mode, or initializing the user constants.

Use this mode when reading/setting the user constants required for operation.
The program-mode functions are subdivided into the following groups:
+ Application: Operation mode selection, DC control, speed search, etc.

+ Tuning: Acceleration/deceleration times, S-curve characteristics, carrier
frequencies, etc.
Programming mode + Reference:  Settings related to frequency control
= Motor: V/f characteristics and motor constants
« Option: Settings for Optional Cards
¢ Terminal: Settings for sequential I/O and analog /O

* Protection:  Settings for the motor and inverter protection functions
¢ Operator: Selects the Digital Operator’s display and Key functions




4.2.2 Switching Modes

YETET Na Gpﬁfﬁtiﬁ 1 M0UC Y pressing the Menu Kﬁj", the Inc J
ment Keys can be pressed to switch to other modes. Press the DATA/ENTER Key to read/set
constants in each mode.

Press the ESC Key to return to the mode display from the user constant display.

Press the DATA/ENTER Key twice to write a constant and then press the ESC Key to return to the mode
display. This is the most Basic operation, so you should remember it.

Al modes/constant
| Power ON l

|\ status i 1§ H
| = 1
+ Operatfon mode ..EE“% Monitor (Frequency reference value)
— PtY MainMenu % " - Frequency Ref
" Operation ppre——— U{-01=0.00 HZ
3 ESC

A &)

» Initialize mode Operater display language selection II E“::E“R ]|
P1Y MainMenu * Select Language o e Al-00= 1#k%x
Initialize English i ——— English
[
I AJ |VJ Frequency reference input method B
selection
Display contents ditfer depending on the
- Programming mode access level (A1.01)
P1Y MainMenu * Refarence 8
Programming d1-08=0.0 Hz
] 1
Actass lavel: Usar costant
A1) ( ’
Function Constant Display
{Mode Display) {Constant Reading) {Constant Setting)
Fig 4.3 Mode Transitions



4.2.3 Operation Mode

he Inverter can be operated,

Many user constants can’t be changed when the Inverter is operating. Refer to User Constant List for de-
tails.

The following monitor displays are possible in operation mode: The frequency reference, output frequen-
cy, output current, and oufput voltage, as well as fault information and the fault history.

IMPORTANT When mnn;n the Inverter after uaiug, \.nsltdl operator, press t the MENU I\C}f to enter the oper‘luon mode and
[MTORIAND | then press the DATA/ENTER Key from the operation mode display to bring up the monitor display. Run com-

mands can’t be received from any other display. (Monitor display in the operation mode appears when the
power is turned ON,)

The structure of the operation mode is shown in Figure 4.4.

]
MENU | Menitor Display |
Initiatize mode | Fauit Display ‘I
Programming mode | Fault History |

Fig 4.4 Structure of the Operation Mode User Gonstants



B Operations in Operation Mode

Key operations in operation mode are shown in Figure 4.5.

All modes/constants Power ON (when 01-02=1}
status
i MENU i
- Operation Mode EDN":E“H Frequency reference setting/display
P1Y MainMenu % T Frequency Ref
Operation -— ~ D1-01= 0.00 HZ

| ESG I a4
—/

A} |7

Ouiput frequency display

L Output Freg ]
U1-02= 0.00 Hz

SN

Qutput current display

( Cutput Current 1
L U1-03= 000 A J

SIS

Output voltage display
Qutput Vollage J

Ui-06= 0.0 VAC
ESIRING
3
1
Function selection U2 (fault trace) Contents of fault trace

Function U2 _ = . Current Fault
Fault Trace “—‘E Nong
A1
Function selection U3 (fault history) Contents of fault history
Function U3 - e - Last Fault
Fault History - — None
Sl
DATA Various monitors

Function selection U1 (Monitor)

:

Function U1 _— . Frequency Ref
Monitor U-01= 0.00 HZ

A~

Fig 4.5 Operations in Operation Mode



B Conditions for Monitoring

Table 4.3 shows the item

The “Valid access levels™ column in the table indicates whether an item can be monitored in a particular
access level and control method. The codes in this column have the following meanings.

Q | ltems that can be monitored in all access levels, (Quick-start, Basic, and Advanced)

B | lterns that can be monitored in the Advanced and Basic access levels. -

A | Items that can be monitored only in the Advanced access level.

X | items that cannot be monitored in the control mode shown,

The output signal icvels for multi-function analog outputs shown in the table are for a gain of 100.0 and
a bias of 0.00.

Table 4.3 Constants Monitored in Operation Mode
Func- | Com Name Output Signal Levels for | o Valid Access Levels
: i Function Multi-function Analog Out- by Open-
ton | S@nt | Digital Operator Unit | vy |viwr |G| Fux
No. Display puts PG |\ aciay |Vector
Frequency refer- Monitors/sets the frequency ref-
ence erence value. 0.0
U1-01 10 V: Max. frequenc Q Q Q Q
The display units can be set with TEquEnEY Hz
Frequency Ref user constant 01-03.
Qutput frequency | Monitors the output frequency. 0.01
u1-02 The display units can be set with | 10 V: Max. frequency Hz Q Q Q(Q
Qutput Freq user constant o}-03.
Output current .
U1-03 Monitors the output current. 10'V: Rated current 0.1 A G Q Q Q
- | Output Current
Y *
Control method O Vit co,mml
U1-04 f:tows which control mode is ;3 ;/f Wllth PG t _ alaiala
- - Cn-loop vector
Control Method p b
3: Flux vector
Motor speed Monitors the motor speed. ool
U1-05 The display unit setting can be | 10 V2 Max. output frequency He. X Q@ |jaaq
Motor Speed changed using o1-03,
Output voltage ; -
U1-06 p g Monitors the Inverter's intemal | 5 . 500 (400) VAC o1v | a Q Q a
Output Voltage output voltage reference value.
Ui-07 DC bus voltage Monitors the DC voltage of the | 5 v 400 (g00) VD v ielalalae
DC Bus Voltage Inverter.
Status -
Moni- Qutput power Monitors the output power.
tor U1-08 (This is an internally detected 10 V: Inverter capacity 01kwW [ @ Q Q Q
Output kWatts value.)
Torque reference Monitors the internal torque ref- 10 V- Rated torque
ui-09 erence value when vector con- © orq- 0.1% X X Q Q
Torque Reference | trol is used. (0to £10 V possible)
Shows input ON/OFF status.
Ul-10=04000000
input ferminal sta- E 1: Fault reset
tus 1: Extemnal basehlock
INC cuntact)
1: Function seleciod by
HI-01
U1 -10 1: Function selected by — —_ Q Q Q Q
Ht-02
E: Function selected by
H1-03
1: Function selected by
H1-04
]nPUt Term StS 1: Function sclccied by
H1-05
1: Function selected by
H1-06
Shows output ON/OFF status.
Output terminal UL =00400000
status
1: Green LED ON
Ut-11 (RUN) - - Q Q Q Q
L: Function selected by,
H2-02
Cutput Term Sts Mot used,
1: Red LED ON {fault)

¥ Select 0 when using a PM drive.



Table 4.3 Constants Monitored in Operation Mode (continued)

Con Name At St | e £ Valid Access Levels
Func- | ©on- . Ouiput Signal Levels for Min.
tion stant Digital Operator Function Multi-function Analog Out- Unit | vy |V ?gg; Flux
No.. Display puts PG | ooy | Vector
Inverter operating status.
. UI-I2=00000600
Operation status “ﬁ_
I: Running
L 1: Zen-gpeed level
Ul-i12 1: Reverse — — Q o Q
1: Resel input ON
I: Speed apre
Int Ctl Sts 1 L 1: Inverter ey
1. Minor Giul detected
1: Major Gt detected
! Monttors the Inverter’s ¢lapsed
Cumulative opera- operating time.
ion ti _ .
Ui-13 tion time The initial _value and _runmng] _ 1 hr Q Q Q
power-on time selection can be
Elapsed Time SetdWiztholéSﬁ constants 02-07
and 02-08,
Software No.
U1-14 - — Q Q Q
FLASHID
otor sy | ori s et e of
current (| I0V: R i t
U1-18 (o (Ig). ((())t H‘(‘:"f p“tmat;” cument - oiw | B | B 8
The motor’s rated secondary ° outpu
Mot SEC Current current corresponds to 100%.
Motor xcing aur- | Yontr the et vl of
rent (Id : i
U1-19 () ad. (lgtv‘f]zg‘f prima:)y carment - forem | x| x B
The motor’s rated secondary ° outpu
Mot EXC Current current corresponds to 100%.
Statlfs Monitors the output frequency
Moni- Output frequency | afier a soft start.
tor U1-20 after soft-start The display shows the frequen- 10 V: Max. output frequency 0.01 A A A
cy without the correction from - Hz
SFS Output compensation f_uncnons such as
slip compensation.
ASR input Moniters the input to the speed
control loop.
Ut-21 10 V: Max. output frequency 001 % 1 % A A
ASR Inout The max. frequency corresponds
p to 100%.
ASR output Monitors the output from the
trol loop.
U1-22 speed control loop 10 V: Rated primary current | 0.01% | x | A A
ASR Outout The motor’s rated secondary
P current corresponds to 100%.
- Monitors the speed deviation
Speed deviation o
thin th d control loop.
U1-23 ;: e : peec contro’ loop 45 |10 Vs Max. output frequency  {001% | x | A A
Speed Deviation T ;: 0:3;: Tequency coriesponds
PID feedback val- | Monitors the feedback value
hen PID trol i d.
Ui-24 ue v m:l COontrotIs use 10 V: Max. output frequency 001% | A A A
The input for the max. frequen-
PID Feedback ¢y corresponds to 100%.
. Monitors the reference value
DI-16H input sta- | from a VS-616P1Y DI16H Digi-
U125 tus tal Reference Card. Al A A
i The value will be displayed in
| play
DI-16 Reference binary or BCI} depending on
user constant F3-0],
Output voltage ref- | Monitors the Inverter's internal
ut-26 | erence (V) voliage ;Zf:;i’éff_yviil‘;‘r’eg’t‘:gs 10 V: 200 (400) VAC 01v | x | x A
Voltage Ref (Vag) frol.




Table 4.3 Constants Monitored in Operation Mode {continued)
Func- | Som Name Output Signal Levels for Min Valid Access Levels
tion stant Digital Operator Function Multi-function Analog Qut- Unit viiw [OPE- | Eyx
No. Display puts VI Pe (0P vector
Output voltage ref- | Monitors the Inverter’s internal
N erence (Vd) voltage reference value for the )
ui-27 motor’s excitation current con- | 10 V: 200 ¢400) VAC 01V ] X x A A
Voltage Ref {Vd) trol.
Software No.
ut-zg |(CPU) - - A lAa A lA
CPUID
AQR output of q Monitors current conirol cutput
U1-3z2 |88 value for motor’s secondary cur- — 01% | X X A A
ACR (q) Output rent.
AQR output of d Monitors current control output
Ui-33 |axis value for motor's excitation cur- - 01% | X X A A
ACR (d) Output rent.
OPE fauit
Status
N } constant Shows the first constant number _
Moni- | U1-34 where an OPE fault is detected. A TA A LA
tor OPE Detected
Shows the number of PG pulses
R Zero servo move- | for the movement range at the -
U1-35 ment pulses stop point for a zero servo times ! ® x X A
4.
U1-36 | Gate driver ID - — A A A A
Carrier fraquency
U4-37 |menitor Monitors the carrier frequency. - O1kHz| A A A A
Carrier Freg
Feedback voltage
U1-3g | monitor Monitors the feedback voltage. - 01V I A | x | x | x
Feedback votage




Table 4.3

Constants Monitored in Operation Mode (continued)

Const Name A e Valid Access Levels
FUHC- wJitol ) . UUI:IJLII. Dlglldl Levels 101 Min.
tion ant Digital Operator Function Multi-function Analog Out- | | e Viw |OFe | Flux
No. Display puis VE | 'pa Jg&%r Vector
Current fault
U2-01 Information on the current fault - - Q Q Q Q
Current Fault
Last fault
uz-02 Information on the last fault - — Q Q Q Q
Last Fault
Frequency refer- . | N |
ence at fault Frequency reference value when _ 0.0
U2-03 the “last fault™ occurred. Hz Q Q Q Q
Frequency Ref
Output frequency o ; hen the 1 0.01
y at fault utput frequency when the “last _ A
U2-04 fault” occurred. Hz Q Q Q Q
QOutput Freq
Output current at o hen the 1
utput current the “last
uz-o5 | faul - faullé)” GCC‘LiiTlv’;‘]d.w e - 01a 1 Q Q Q Q
Output Current
Motor speed at M dwhen the “1 0.01
fault otor speed when the “Tast _ A
U2-06 fault” occurred. Hz X Q Q Q
Motor Speed
Output voltage ref- o , hen the 1
erence at fault utput voltage when the “last _
uz-07 fault” occurred. eV | Q Q Q Q
Output Voltage
5:':2 DC bus voltage at The main cireait DC vl
fault e main circuit DC voltage _
UQ'OB_ when the “last fault” occurred. v Q Q Q Q
DC Bus Voltage
Qutput power at o b the *1
fault utput power when the “last _
uz2-09 fault” oceured. 0.1kW | Q Q Q Q
Output kWatts
Torque reference | Torque reference when the “last
Uz-1g |atfault fault” occurred. — 01% | X x Q| Q
Torque Reference | (The rated torque = 100%.)
Input terminal sta- . | nput terminal status when the
yz-11 |tusatfault “last fault” occurred. . - Q Q Q Q
Input Term Sts (Same format as U1-10.)
Output terminal Output terminal status when the
Uz-12 |status at fault “Jast fault” occurred. - - |lalala|a
Output Term Sts (Same format as U1-11.)
Operation stats | Inverter operating status when
Uz-13 |atfault the “last fault” occurred. — - o lal|lalao
Inverter status (Same format as U1-12.)
Cumulative opera- | g, i
Mg psed operating or power-on
Uz-14 |lontimeatfault | e when the “last fault” oc- - e |Q | |Q|Q
Elapsed time curred.




Table 4.3 Constants Monitored in Operation Mode (continued)
S Valid A Lavel
_ | Const Name Output Signal Levels for . valC Access Levels
Func - ; : Min.
tion . | ant Digital Operator Function Multi-function Anatog Out- Units | vy |viw cngsn Elux
No. Display puts PG Vecl%r Vector
Most recent fault
u3-o1 Information on the last fault. - — Q Q Q Q
Last Fault
Second most re- Inf , he 20 (0 1
Us-gz |cent fault f::uclltrmutmn on the to last _ - Q Q Q Q
Fault Message 2 '
Third most recent Infi . he 36 10 1
Us-03 fault f:u[l]ti'mﬂll(]n on the 3 to last _ o Q Q Q Q
Fault Message 3 ’
U3z-04 Fourth/oldest fault | nformation on the 4th to last _ _ alalala
Fault Message 4 | fault.
E.a'im Cumulative opera- { Elapsed running or power-on
IS0~ | yg-g5 | tion time at fault time when the last fault oc- — 1 hr Q| Q Q Q
v Elapsed Time 1 curred.
Accumulated time | Ejapsed running or power-on
uz-0s |of second fault time when the 2™ to last fault - 1 hr Q Q Q Q
Elapsed Time 2 occurred,
Accumulated time Elapsed running or power-on
U3-07 |of third fault time when the 39 o last fault - ir |Q Q|0 ia
Elapsed Time 3 occurred,
Accumulated time Bl d N
Of fourthjoldest apsed runnng or power-on
U3-08 ! ot time when the 4% to last fault — I hr Q Q Q Q
Elapsed Time 4 vkt

4.2.4 Initialize Mode

The initialize mode is used to select the language displayed by the Unit, the access level, and the control
method; it is also used to inittalize the Unit’s user constants. The structure of the initialize mode is shown
in Figure 4.6.

MENU

Fig 4.6

l Operation mode

Language

—'{ Programming mode

Access fevel

Control mode

Initialize

N .

L

Password

Structure of Initialize Mode User Constants




<4EXAMPLEp

B Selecting the Display Language: A1-00

e Use constant A1-00 to select the languag
value of 1 sets Japanese.

displayed by the lnverter. A value of 0 sets En

» This user constant is not returned (o the factory setting when constants are initialized. It must be manu-
ally reset to the factory setting.

User Change Valid Access Levels
during Setting ., 1 Factory
(IJ\!onstant Name QOpera- Range Unit Setting | W/ Con- | Vi with Eopoeg Flux Vec-
umber tion trot PG Veetor tor
Language selection :
A100 | for Disal Operator | O O (English) - a la !l ala
display (Japanese} apunese)
Changing the Language to English
Use the following procedure to change the display language from Japanese to English.
Step Key Sequence Digital Operator Display Remarks
1 I PIY E—Ftv9s * |
MENU — .
4 TE—F )
2 A [ PIY E—Ft¥$4s * |
ArdavieEvrd )
3 DATA 4 0 {Language) 1
ENTER =& I (Japanese)
4 DATA [ A1-00= 1k %k 1 | Changed to constant setting level.
ENTER =k 3 {Japanese)
5 % i A1-00= 0
) L English )
6 DATA [ ] | Writes-in the new setting.
ENTER Entry Accepted )
1 Select Language 1 | After a few seconds, the Operator dis-
English Play is as shown on the left.

The display language has been set to English.
B Setting the Access Level: A1-01

e Useconstant A1-01 to select the user constant access level. This level determines which user constants .
can be changed and displayed.

o The user constants that can be displayed and changed also depend upon the control method being used.

User Change Valid Access Levels
during Sefting .. | Factory
CNonsEant Name Opera- | Range | "Mt | Setting |vcon. | it with Open  feiux ve-
umber tion wol P veerer |t
A1-01 Slonstant access lev- o Otod _ 1 (Q) Q Q Q Q




Access Level Settings

Setting Function

This setting allows the operation mode and initialize mode to be changed or
0 Operation Only displayed.

Use this selting to prevent user constant settings from being changed.

This setting allows only the user-selected constants (up to 32} to be changed
1 User Program or displayed.

Select the desired user constants in A2-01 through A2-32.

. This setting allows the user constants required to start the Inverter (about 25)
2 Quick-start ;
to be changed or displayed.
3 Basic This setting allows the comimonly used user constants to be changed or dis-
played.
4 Advanced This setting allows all user constants to be changed or displayed.

B Setting the Control Method: A1-02

¢ Use constant A1-02 to select one of the four control methods.

e This user constant is not returned to the factory setting when constants are initialized, It must be manu-
ally reset to the factory setting.

User Change Valid Access Levels
Constant N during Setting Unit Factory
onstan ame Opera- | Range | Setting | v Con- | vitwin | TP Fiux vee-
Number tion trol PG | veetor tor
0
1
At-gz | Conrol method x 03 | — v | @ | Q@ | Q@ | Q
wilkool PG}
Control Method Settings
Setling Function
0 V/f control without pulse generator (normal V/f control; select ¢ when using a PM drive),
1 V/f control with PG feedback (V/ control using a PG Speed Control Card).

2 Open-loop vector control
(Vector control using the Inverter internal speed information).

3 Flux vector control
(Vector control using a PG Speed Control Card).

Note Do not use settings 2 and 3 since they do not correspond to the control.
B Initializing User Constants: A1-03

e Use constant A1-03 to initialize the user constants.

* When initialized, the user constants will return to their factory-preset values. You should normally re-
cord the setting of any constants that are changed from the factory presets.

User Change Valid Access Levels
during Setting .. | Factory
Constant Name Opera- | Range | Y™ | Setting |vitcon- | viwin | 9P ey ves.
Number i trol PG oop tor
Fon Vector
A1-03 | Initiatize x |9 M10,2220, 0 0 a | a|a|o
3330
Settings to Initialize User Constants
Setting Function
0 Returns to the Initialize Display without initializing any vser constants.

1110 Initializes the user constants to the user settings.

2220 2-wire sequential initialization (Initializes the user constants to the factory settings.)

3330 3-wire sequential initialization

Initializing to User Settings
This function initializes the user constants to values that have been recorded as user settings.

To record the user settings, change the user constants to the desired values and then set user constant 02-03
(User constant initial value) to I. Once user settings are recorded, the 02-03 value will be automatically
reset to 0. (The 1110 function will be disabled when user constant 02-03 is set to 0.)




4EXAMPLEp

Initializing for 2-wire Sequential Operation
Use the following procedure to initialize user constants to the factory settings,

Step Key Sequence Digital Operator Display Remarks
1

PiY Main Menu *
Operation

MENU

P1Y Main Menu

gl

Initialize
3 DATA J Select Language 1
ENTER English
. -~
4 A Init Parameters 1
No Initialize
A
Press 3 times,
5 DATA A1-03= O%%%
ENTER No Initialize
6 A | A1-03= 2220
|« =) 2-wire Initial
7 DATA ( ] | Writes-in the new setting.
ENTER Entry Accepted
L J
' Init Parameters 1 | After a few seconds, the Operator dis-
No Initialize play is as shown on the left.
L J

The initialization has been completed for a 2-wire sequence.

B Passwords: A1-04, A1-05

Use constants A1-04 and A1-05 to write-protect the initialize-mode user constants.
User constants A1-01 through A1-03 and A2-01 through A2-32 can be displayed but not changed if
the contents of A1-04 and A1-05 are not the same.

e To write-protect the initialize-mode user constants, set the password in A1-05 after inputting the de-
sired valuesin A1-01 through A1-03 and A2-01 through A2-32. User constant A1-05 ¢an be displayed
by displaying A1-04 and pressing the Menu Key while pressing the Reset Key. (A1-05 can’t be dis-
played with the usual Key sequences.)

e It will be possible to change the initialize-mode user constants again when the same password is writ-
ten to Al-04 and A1-05.

User Change S Valid Access Levels
during etting .. | Factory
Constant Name Opera- | Range |YM | setting |vitGon- [ viiwitn | 9P0 [ veo.
Number tion trol PG | 0P tor
‘ector
A1-04 | Password 1 X 0 to 9999 - 0 Q Q Q Q
A1-05 Password 2 X 0 to 9999 — 0 Q Q Q Q




4.2.5 Programming Mode

The Inverter user constants can be sef in programming mode. The user constants which can be changed
and displayed depend on the access level and control method that are being used. Refer to the following
table to determine if a user constant can be changed.

The groups of constants in programming mode 1s shown in Figure 4.7.

MENU Operation mode I

—‘{ Motar Canstants |

—{ Oplien |

—I Control Circuit Terminals |

—| Protection |

—i Digital Operator (

Fig 4.7 Operations in Operation Mode

B Operations in Programming Mode

Key operations in operation mode are shown in Figure 4.8.

[Ali modes/constants

status

DATA

- Operation Mode E':;‘TT:H Frequency reference setting/display EMTER
P1¥Y MainMenu * __.).. Fraquency Ref 8 ] - Reference 8 J
Qperation B d1- 08 0 O Hz EJ 0.0 Hz
)
Output lrequency display EI::.;
Output Freq - Max. Frequency
E1-04 = 60.00 Hz 60.0 Hz
ESC
uA , [
Max, Voltage e
Mazx, Voltage  ——— e [ Max. Voltage ]
E1-06=2000V * B 2000V
[A)| | ]
n : DATA
Motor protection time constant o
[ MOL Time Const ] MOL Time Const
—-—
L1-02 =10 min. IE 1.0 min.
A )
Fig 4.8 Operations in Operation Mode



DISPLAY FUNCTIONS

4.3 CONSTANTS ARRAY OF DIGITAL OPERATOR

Groupy Function Display ?_(;CV%?S
Operation —LU Monitoring ltems U1 Status menitoring Monitor Q,BA
MENU
Inverter operation is enabled. Monitor u2 Fault trace Fault Trace Q
Inverter status is displayed. U3 Fault history Fault History Q
Initialize Al Initialization Initialize Q
(Initialize) AZ 1 Usersetling constant User Constants A
Language display in LCD is
selected. Constant access icati B1 | Operation method selection Sequence Q.B.A
levels, control method B Application s — _ec i d -
selection and initialize A B2 D¢ injection braking DC Braking B
passwords are Set Application
. B3 Speed search Speed search A
B4 Timer function Delay Timers A
Programming u B& DWELL function Reference Hald A
(Programming) B7 DRCOP function Droop Conirol A
Constants are set/read. B8 | Energy-saving control Energy saving A
ltems to be set/read very
depending on the access BYg Zero servo Zero servo A
level setting.
_I C Tuning C1 Accel/decel time AccelPecel Q,B.A
Tuning G2 | S-curve characteristics S-Curve Acc/Dec A
c3 Slip compansation Motor-Slip Comp B.A
C4 | Torque compensation Torque Comp B,A
C5 ASR ASR Tuning B,A
(o] Carrier frequency Carrier Freq B,A
c7 Hunting prevention Hunting Prev A
CB | Faclory-tuning constant Factory Tuning A
D Reference D1 | Frequency referance value Preset Referance |Q,B,A
Reference D2 Upperlower limits Reference Limits B.A
D3 Jump frequency Jump Frequencies | B,A
D4 Sequence Sequence A
D5 Torque reference Torque Control A
| E| Motor Constants E1 V/f pattern VIF Pattern Q
Motor E2 Motor constants Motor Setup QA
—|i Option F1 PG speed control card PG Option Setup | Q,B,A
Option F2 | Analog reference card Al-14 Setup BA
F3 Digital input card DI-08, 16 Setup B.A
Fg DDS-B/SI-B card DDS/SI-B B
_| H [Control Circuit Terminals H1 Sequence input Digital Inputss B
Terminal H2 Sequence output Digital Qutputs B
H4 Analog cutput Analog Qutputs B
Hs | MODBUS cammynication Serial Ccm Setup | A
L Protection L1 M°‘%’,,g'ﬁggg';ggﬂe""a‘ Motor Overload B
Protection Lo | Momentary powerloss Pwrloss Ridethru | BA
L3 Stall prevention Stall Prevention BA
L4 Frequency detection Ret Detection BA
L5 Fault retry Fault Restart B
L6 Overterque detection Torgue Detection B.A
L7 Torque limit Torque Limit B
L8 Hardware protection Hdwe Protection B.A
_I o] Digital Operator o1 Display selection Monitor Select B,A
02 Key selection Key Selections B.A

Operator




4.4 VS-616P1Y CONSTANT LIST

Table 4.4 VS-816P1Y Constant List
Change Constant Access Level™3
; . During
; Constant Name Setting | Setting | Factory :
Function - . ! . Remarks Operation Vit | Open
No. |{Digital Operator Display) |Range | Unit | Setting © I:DEnabled Vi | with | Loop Vg;zr
X :Disabled} PG [Vector
Language selection for dig- ) .
A1-00 | ital operatior display 0.1 1 *'] (]’; i“ggr'lf:le o olala|a
(Select Language) S Jap
0: Exclusive for monitor
1: User program
At-p1 | Constant access fevel Dwd | | 2 |2 Quick-start (Q) O c|la|a|a
(Access Level) 3 Basi
3: Basic (B)
4: Advanced (A}
0: Vif Conerol
: Control method selection 0 1: VIf with PG
Initialize A1-02 (Control Method) Otw3 I *f 2: Open loop vector x Q Q Q Q
3: Flux vector
Initialize Initialise 0000 1110 User Initialize
A1-03 ”:m Paramerers) to 1 0000 | 2220: 2-Wire Initialize b Q G Q Q
H PR 3330 3330: 3-Wire Initiatize
0000
At-oa Fusswerd ! 5 to 1 0000 x alal|ao|a
9999
006D
Al |FPassword2*3 10 1 0600 % ecla|a|a
(Select Password) 9990
User | A2-01 .
Con- to User setting constant _ _ _ x A A A A
stants | A2-32 (User Param | to 32)
0: Digital operator
Reference selection 1: DP-RAM
b1-01 (Reference Source) Oto3 ! ! 2: Control circuit terminal ® @ Q @ Q
3: DP-RAM
0: Digital operator
Operation method selection 1: DP-RAM
b1-02 {Run Source} O3 1 ! 2: Control circuit terminal x Q Q Q Q
3: DP-RAM
(: Decelerate to stop
. Stopping method selection | G to 3 1z Coast to stop
b1-03 (Stopping Method) *2 ! 0 2: DC injection to stop X Q Q Q Q
3: Coast with timer
Sex
. Prohibition of reverse op- 0: Reverse enabled
quence [ b1-04 eration (Reverse Oper) 61 1 0 1; Reverse disabled X B B B B
p
0: Run at reference less
Operation sefecsion for set- thanE1-09
b1-05 |ting of E1-02 or less Oto3 1 0 1: STOP X X X X A
(Zero-Speed Oper) 2: Run at setting of E1-09
Applica 3: Run at zero speed
tion § Read sequence input twice 0: 5ms — |1 scan
b1-06 (Cnil Input Scan) 0.1 1 ! 1:5ms — 2 scans x A A A A
Operation after switching
E to remote mode 0: Disabled
B1-07 | (LOC/REM RUN Sel) 61 1 L 1 Enabled ® Al AL A [A
Zero speed level (DC in-
b2-01 jection braking starting fre- | 0.0 to 0.1 Hz 05 % B B B B
quency) 10.0 . -
(DC Inj Start Freq)
DC injection braking cur- Oto
b2-02 | rent 100 1% 50 % B B B X
DC (DClnj Current)
Braking
DC injection braking time 0.00 0.0
b2-03 | at start to sec 0.00 4 B B B B
(DClnj Time at Start) 10.00
DC injection braking time 0.00 0.01
b2-04 | at stop to soc 0.50 X B B B B
{DCInj Time at Stop} 10.00

*]
*2
*3

Constant access levels
Setting / reading enabled a1 Q : Quick-start (A1-01=2), B : Basic (A!-01=3), A ; Advanced {A1-01=4),

Not initialized. (Domestic standard specifications : Al-01=1, A)-02=2)
Setting range is onfy 0 and ! when the control method is set to flux vecior control (A1-03=3)
Al-05 will appear by pressing > and MENU keys while A1-04 is displayed.




Table 4.4

V58-616P1Y Constant List {continued)

Change Constant Access Level
Function Constant Name Setting | Setting | Factory Ramarks ngrrg:i% n Vi | Open
No. | (Digitaf Operator Display) |Range | Unit | Setting © PEnabre d | v |with | Loop Flux
X : Disabled) PG |Vector | VEStOr
0: Disabled
1: Enabled
y Speed search selection at 0 * Changing the control
B3-0% 1 iart (SpdSrch at Starh) Gl ! . method (A1-02) ® ALA LA LA
changesthe set vajue
Speed automatically.
Search
. Speed search operating 010 o Set to 150 when AL-02 s
B3-02 | irrent (SpdSwch Current) | 200 | % 13010, 100 when A1-02is 2. x Al x | AKX
. Speed search deceleration | G.1 to
b3-03 | ime (SpdSrch Dee Time) | 100 | O se¢ [ 20 x AL x| A X
R Timer function ON-delay G010
b4-0t time {Delay-ON Timer} 360.0 0.1 sec 0o X A A A A
Delay
Timers Timer function OFF-delay | 0.0
] y 0 to
b4-02 | e (Delay-OFF Timer) | 300.0 | 01 5¢¢ [ 00 x ALA LA A
be-or | Dwell frequency atstart | 0010 | oy gy, | g % alalaloa
{Dwell Ref at Start) 400.0
Dwell time at start 0.0t
i Refer- [ 802 byl time au Start) 109 |Clsec | 00 x Ala | A aA
Applica-| ence P 00
tion Hokd . well frequency at siop 0 1o
B6-03 | Duwell Ref at Stop) agpo | O1Hz | 00 * AL A LA A
Dwell time at stop 0.0to
DE-04 | Dwell time at Stop) 0o |OFsec| 00 x ALA LA LA
b7-01 Droop control gain O;go 0.1% 00 o * x x A
{(Droop gain) v e .
Droop St
Control i 0.00
b7-02 Droop control defay time o 0.01 0.05 O » x % A
(Droop Delay Time) 200 sec
Energy-saving pain Oto 9
Energy be-01 (Energy Save Gain) ) 100 1% 80 x A A X X
Saving Ener i
. gy-saving frequency 0.0to
bB-02 (Energy Save Freq) 400.0 0.1 Hz 0.0 X A A X X
g Zero-servo gain Oto
Zero be-01 (Zero Servo Gain) 00 ! 3 x X X ® A
Servo :
-~ Zero-servo cotpletion Oto
0902 | \iidth (Zero Servo Count) | 16383 | 1 to x X x| x| A
Acceleration time 1
C1-01 (Acce] Time 1) 10.0 (@] Q Q Q Q
Deceleration kime 1 Depend
C1-02 (Decel Time 1) - ing on |Depend- 10.0 O Q Q Q Q
Acceleration time 2 cl10 ing on
~ Lceleration (ime Cl_lo
C1-03 (Accel Time 2) 10.0 O B B B B
Deceleration time 2
C1-04 (Decel Time 2) 0.00 10.0 C B B B B
I to 0.01
Acceleration time 3 .
C1-05 (Accel Time 3) 808-0 s:: 10.0 X A A A A
Deceleration time 3 oF 1 0.1 sec
| Accelf | C1-08 - 0.0 to 10.0 X A A A A
Tuning Dacal {Decel Time 3) 000,
Acceleration time 4 0
C1-07 {Accel Time 4) 10.0 X A A A A
Deceleration time 4
C1-08 (Decel Time 4) 10.0 X A A A A
. Emergency stop time
C1-09 {Fast Stop Time) 10.0 X B B B B
. Accel/decel time setting 0: 0.01 Seconds
¢1-10 unit (Acc/Dec Unit) 2 ! ! 1: 0.1 Seconds X A A A A
Accel/decel time switching 0010
C1-11 | frequency 400.0 0.1Hz | 000 X A A A A
{Acc/Dec SW Freg) :




Table 4.4

V3-616P1Y Constant List (continued)

Change Constant Access Level
) . During
. Constant Name Setting | Setting | Factory :
Function No. | (Digital Operator Display) | Range | Unit | Setting Remarks Operation Vi | Open | o
(O Enabled | vy | with | Loop [,
X : Disabled) PG |Vector | VEStOT
S-curve characteristic time 0.00 ¢ 0.0
C2-01 | at acceleration start 2 SOO : 0.20 X A A A A
(8Crv Acc at Start) - see
S-curve characteristic time ’
€2-02 | at acceleration end 0% 1 0011 00 x Ala|al|a
S-Curve (SCrv Acc at End) - sec
Acc/Dec Lo
S-curve characteristic time 0.00 & 0.01
C2-03 | at deceleration start S | % 0.20 x Al A | A A
(SCrv Dec at Start) 250 se¢
S-curve characteristic time
C2-04 |at deceleration end 000101 22 1 000 x Ala| A oa
(SCrv Dec at End) § see
* Changing the control
¥ Slip compensation gain 0.010 1.0 method {A1-02)
c3-01 (Slip Comp Gain) 25 01 * changes the set value o B x B B
auwtomatically.
. . . * Changing the control
Slip compensation primary Oto 200 method (A1-02)
C3-02 | delay time 1 ms * X A X A X
Motor- (Slip Comp Time) 10G00 changes the set value
Slip P P automatically.
Com-
pensa- g Slip compensation limit 0w
tion | ©293 |{stip Comp Limity 250 | 1% | 200 X Al x LA X
Slip compensation selec- e
C3-04 | tion during regeneration 0.1 1 0 (1}: g’sﬁkf X A X A X
(Stip Comp Regen) + Enable
. Flux calculation method 0: Slip included
C3-05 | (Fux Select) 0 ! O |- Ship excluded x X | x [ A X
Torque compensation gain | 0.00 to
C4-1 N . X
Taning | Torque (Torqg comp Gain) 250 001 0.00 o B B B X
Com- * Changing the coniroi
pensa- Torque compensation time
fion | C4-02 | constant oo | ms | Y| methed (ALDD) X Alal|a | x
(Torg Comp Time) changes the set value
automatically.
* Changing the control
~ ASR proportional (P) gain | 0.00 to 20.00 method (A1-02)
C5-01 | | (ASR P Gain I) son.gp | 001 B changes the set value o x | B | x | B
autematically.
. .
ASR integral () time 1 0.000 0.001 0.500 Cha;g‘ljng}\t‘{leogomml
C5-02 2T im © . . method (A1-02) ~ - B o a
(ASR I Time 1) 10,000 sec * changes the set value ~ -~ -~ =
. automatically.
* Changing the control
g ASR proportional (P) gain | 0.00 to 20,00 method (A1-02)
C5-03 2 {ASR P Gain 2) 300.00 001 * changes the set value o X B X B
autematically.
* Changing the control
ASR | o | ASR integral () time 2 0990 | 9001 | 0500 | method (Al-02) o <l ! x| B
(ASR I time 2) 10.000 sec * - changes the set value
. automatically,
¥ ASR limit 0.0t
C5-05 (ASR Limit) 200 0.1% 50 X X A X X
. . 0.000
g ASR primary delay time 0.041
G508 | (ASR Delay Time) oy | osee | 0O ® XXX A
. ASR switching frequency 0.0¢to
C5-07 (ASR Gain SW Freq) 400.0 0.1 Hz 0.0 X X X X A
g ASR iniegrat {I) limit Uio
C508 | (ASR T Limity 400 1| 400% ® Kopxo | x| A




Table 4.4

V8-616P1Y Constant List (continued)

Change Constant Access Level
; Constant Name Setting | Setting | Factery During
Function No. | (Digilal Operator Display) [Range | Unit | Setiing Rernarks OPEFamn Vit Open
(O :Enabled | vy | yqin Loop Plux
% : Disabled) Vector
PG {Vector
i 15.0 | When vector control
Carrier frequency upper 0.4to — i
- 0.1 o (A1-02=2 or 3) is se-
ce-0 i'g'“ ier Freq Mc ’5:)* kHz 5.0 lected, the setting range x B B B B
(Carrier Freq Max) s#% | of C6-0l and 025 2.0 1o
150
; ** Setting range and
C;:gfer (?arrier frequency lower 0.4 10 0.1 ]:;0 factory setting deffer
quency C6-02 | limit ) 15.0% WHz 10 depending on the X A A X X
(Carrier Freq Min) * o inverter capacity.
4% When PM motor is
Carrior selected in V/f mode,
arner irequency setting range of C6-01
C6-03 proportional gain %%i‘i 1 22 and C6-02 is 0.4 to X A A X X
(Carrier Freq Gain) 15.0.
Hunting prevention _—
C7-01 | selection 18] 1 0 (]}: glsal:!»led X A A X X
Hunting {Hunt Prev Select) + Enabled
Preven-
tion . . : 0.00
g Hunting prevention gain
C7-02 (Hunt Prev Gain) 2th o.M 1.00 X A A X X
. 0.00
AFR gain
C8-08 \ to 0.01 1.00 x x X A x
(AFR Gain) 10.00
Speed feedback detection 0t
C8-09 | coniral {AFR) time 200‘:) 1 msec 50 x X X A x
(AFR Time)
0: Carreir frequency is
set 1o 2.0 kHz.
Carvier frequency selection 1: Carreir frequency is
C8-30 | during autotuning Ow2 I 0 set to a value as set in X X X A A
. {Carrier in tune) C6-01.
Tuning 2: Carreir frequency is
setto 5 kHz.
Carrier frequency threshold
CB-31 | level 0ol M 3ok x Alalala
(FC Threshold Lvl} : z
Carrier frequency 1.00
C8-32 | accel/decel time to 0.01 2.00 x A A A A
{FC Acc/Dec Gain) 10.00
Factory 5
. ynchronous phase
Tuning | e833 | electical angle offset ot 01 15.0 x Alal|lal a
(Phase Offset) ’
: 0.00
y AVR gain (SPA)
C8-34 (AVR Gain (SPA)) 9tc;9 0.01 0.00 O A A A A
_ AVR time constant (SPA) 0.0t
C8-35 (AVR I time (SPA}) anp | 01 sec 20 X A A A A
_ AVR limitter (SPA) 00t
C8-36 (AVR Timit (SPA)) 0.0 0.1% 20,0 X A A A A
SP-B2 pulse monitor 0 1F
C8-37 | output selection 0.1 1 [¢] 16 X A A A A
(SP.B? Pulse Sel) ¥
Cpag | oo fiequency during {544 | g 04 | Enabled only in PM mo- 9 Alal x| «
(During DWELL) 5.0 kHz ’ tor mode.
Cg-4q | Feedback volage gain O.tQ;)O 0.001 1000 | Enabled only in PM mo- A
(Feedback V Gain) 1.100 : . tor mode, o X x ®




Table 4.4

VS-616P1Y Constant List (continued)

Change Constant Access Eevel
N . During
" Constant Name Setting | Setting | Factory :
Function .- . . . Remarks Cperation Vit | Open | o
No. | {Digital Operator Display) {Range | Unit | Setling (O Enabled | V/f | with | Loop Vo clzjt)t() i
% : Disabled) PG |Vector
. Frequency reference | 001 | 0.01
4301 | (Reference 1) 5000 | mz | 000 © ajlaefaja
] Frequency reference 2 0010 | 001
d1-02 (Reference 2) 500.0 Hz 0.00 O Q Q Q Q
d1.na | Frequency reference 3 00t [ 000 o ~ “ “ A A
=77 | (Reference 3) 500.0 Hz i ~ = ~ ~ e
] Frequency reference 4 0.0t0 | 001
4104 | Reference 4) 5000 | Hz | 090 © @laea|a
Preset
} Frequency reference 5 0.0t0 | 0.4
Refer- | d1-05 (Reference 5) 500.0 Hz 0.00 O B B B B
ence
] Frequency reference 6 0.0t0 | 0.4
d1-06 (Reference 6} 500.0 Hz 000 o B B 8 B
. Frequency reference 7 00t | 007
di-07 (Reference 7) 500.0 Hz 0.00 O B B B B
Frequency refercnce 8 0.0to 0.01
4108 | (Reference 8) 5000 | Hz | O O B|B|B|B
. Jog frequency reference 001 | 001
di1-09 (Jog Reference} 5300.0 Hz 600 O Q Q Q Q
Frequency reference upper 0.0t
d2-01 | Jimit oo | 1% | 1000 % B | B B B
Refer- (Ref Upper Limit) )
ence
Limit Frequency reference lower 0.0+t
d2-02 | limit jo00 | #1% | 00 x BB | B B
(Ref Lower Limit) .
Jump frequency 1 0.0to
d3-01 .1 Hz 0.0 x B B B8 B
Refer- (Jump freq 1) 500.0
ence Tumnp frequency 2 0.010
Jélrrng d3-02 (Junp freg 2) so0.0 | ¢ Hz 0.0 X B B B B
quen- Jump frequency 3 0010
cies d3-03 (Jump freq 3 500.0 0.1 Hz. 0.0 X B B B B
g Jump frequency width 0.0to
d3-04 (Jump Bandwidth) 20.0 (.1 Hz. 1.0 X B B B B
Frequency reference hold Ty
d4-01 | function selection 0,1 i 0 |} poabled % AlAalala
Se- (MOP Ref Memory) )
duence -+ — Speed limi 0
— Speed limits to o
d4-02 | e Control Lyl 100 | 1% 25 ® ALA LA A
: Torque control selection 0: Speed control
d5-01 (Torg Control Sel) 0.1 ! 0 1: Torque conirol x X X x A
Torque reference delay Oto
d5-02 | time 1000 1 msec 0 % X b4 X A
(Torque Ref Filter)
-, . 1: Analog input
d5-03 | Speed limit selection 12 1 1 (terminals 13, 14) x x | x| x | A
(Speed Limit sel) . s
Torque 2: Program setting
Control Soced limi —170
d5-p4 | ZpeeC limit w | 1% ) X x | x| x | A
(Speed Lmt Value) +120
. Speed limit bias Oto
d5-03 (Speed Lmt Bias) 120 V. 10 * X x x A
Speed / torque control 010
d5-06 | switching timer 1000 | L msee 0 x X X X A
(Ref Hold Time}




Table 4.4

V3-616P1Y Constant List (continued)

Change Constant Access Levei
. . During
- Constant Name Setting | Setting | Factory ;
Furiction . . ) ; Remarks Operation Vif | Open
No. | {Digital Operator Display) | Range | Unit | Setting (O Enabled | VA | with | Loop V';lejtér
X : Disabled) PG |Vector
. Input voltage setting 13510 200
E1-01 (Input Voltage) 255 *] v *| x Q Q e Q
. 0: Standard motor
E1-02 ?g;;‘:;:;‘e"iz‘c‘ggn) Oto2 | 1 0 | 1: Inverter motor X ala|ala
2: PM motor
. 00 to OE: 15 preset V/f
Et-03 (V\:.'f,'fps;l;[]:::i‘sfﬂlfcnon Og]go 1 jug pattens x Q Q Q Q
OF: Custom V/f patterns
* Changing the conlrol
K Max. cutput frequency 40.0 to method (A1-02)
E1-04 {Max. frequency) 500.0 0.1 Hz 60.0 changes the set value e Q Q @ Q
autrnatically.
Changing the control
0010 200.¢ | Changing
Max. voltage % method (AT-02)
E1-05 {Max Volage) 2251'0 o1y *1 changes the set value X Q Q Q Q
autmatically.
* Changing the control
. Max. voltage frequency 0.0 to methed (A1-02)
E1-06 (Base Frequency) 500.0 01 Hz 60.0 changesthe set value * Q Q Q ¢
autmatically.
Vi * Changing the controf
Mo ; Mid. output frequency 0.010 30 method {A1-02)
tor Pattem [ E1-07 (Mid Frequency A) 500.0 0.1 Hz * changes the set value ® Q Q A X
autmatically.
Mid. output frequency 0.010 110 ’ ihi:t? g(ijngAt:leOS,Gmml
E1-08 | voltage 3350 | 01V | =l nethod (A1-02) x alaol a %
{(Mid. voltage A) *] . cnange_s the set value
autmatically.
* Changing the control
} Min. output frequency 00to 0.5 method (A1-02)
E1-09 (Min, Frequency) 500.0 0.1 Hz * changes the set value % Q Q Q A
autmatically,
Min. output frequency 0010 20 |* g*;:f]lg;n{e‘;?% ;ﬂ;mwl
E1-10 | voltage 2550 | 0.1V *| haness he X a|a A X
(Min. Voltage) 1 . changes the set value
autmatically.
_ Mid. output frequency 2 0.0to
E1-11 (Mid Frequency B) sgo.n | 91 Hz 0.0 x A A A A
: 0.0to
- Mid. output frequency
112 | voltage 2 (Mid Voltage B) | 2330 | 91V | 00 x ALA LA A
E1-13 | Base Voltage 2550 | 01v | 2000 x Alalala
(Base Voltage) *1 ’ :
Motor rated current 00lto | OLTA [ B
E2-01 | (Motor Rated FLA) 15000 | *2 = * @lrajaja
’ Motor rated slip 0.00t0 | 0.0f 290
B2-02 | (Motor Rated stip) 2000 | Hz e ® ALALQ | Q
Motor no-load current 0.00 to 1.20
E2-03 0.01 A X A A Q Q
(No-Load Current) 1500.0 ok *% ; Factory setting
Number of motor poles differs depending on
E2-04 (Number of Poles}p 2w 4B | 1 pole 4 inverier capacity X x Q X Q
. . : 0.000
Moter line-to-line resist- 9.842
Motor E2-05 ance {Term Resistance) 10 0001Q *E X A A A A
Motor 65.000
setup
Motor leak induectance 0.0to 182
B2-08 | (Leak Inductance) 00 | 0% ® X ¢ X | A A
Motor iron-core saturation 0.00
E2-07 | coefficient 2 0 500 0.01 .50 X X X A A
(Saturation comp 1) '
Motor iron-core saturation 0.00 ¢
E2-08 | coefficient 2 07 50 0.01 0.75 X X X A A
(Saturation comp 2) .
Motor mechanical [oss G0t
E2-09 (Mechanical Loss) 10.0 0.1% o x X X X A

*1 Set value for 200 V class., For 400 V class, the value is twice as that of 200 V class.
*2  Setting unit is 0.01A for made of 7.5kW or below.




Table 4.4

V5-616P1Y Constant List (continued)

%h-a{‘-ge Constant Access Level
. Constant Name Setiing | Setting | Factory urnng
Function - . ) ) Remarks Operation
NG, D | r P VA | Open
{Digital Operator Display) (Range [ Unit | Setting (O Enabled | Vi | with | Loop VI;ICL::;r
X : Disabled} PG | Vector
PG constant [130]
FI-01 | (pG Pulses/Revy sooo0 | ! 600 x x 1@ x Q0
Operation selection at PG 0: Ramp to stop
; open 1: Coast to stop
Fi-a2 circuit Oto3 ! ! 2: Fast-stop ® x B x B
(PG Fdbk Loss Sel) 3: Alarm onty
Operation selection at ? Ramp lo stop
F1-03 { overspead Ol 1 1 2 g:;:‘it?pswp X x B X B
(PG Overspeed Seb) 3 Alarm anly
Operation selection at devi- Cl' Ramp fo siop
F1-04 | afion O3 | 1 3|y coast o stop % x| B | x| B
(PG Deviation Sel) 3 ast-stop
3: Alarm only
N PG rotation 0: Counter-clockwise
F1-05 | (pG Rotation Se1) 0.1 ! ® |1: Clockwise i X B x B
PG division rate P Effective only with con.
FI08 | e B oo m | ! ' | trol circuit board PG-B2 x *x B x B
Integral value during accel/ -
PG | £1-07 | decel enable/disable 0.1 1 o |9 Disabled x x | B | x | x
Option {PG Ramp PV/ | Sel) I: Enabled
setup P
PG . Overspeed detection level Oto
Option Ft-08 (PG Overspd Level) 120 1% 115 X X A X A
setup * f
. Changing the control
100 | mrorspeed detection detay | g6 | | 00 | method (AL-02) A
20 - See * changes the set value x X X A
(PG Overspd Time) 5ES |
* automaticaily.
Excessive speed deviation ot
F1-10 | detection level o | 1% 10 X x | A | x A
(PG Deviate Level)
Excessive speed deviation 0.0t
F1-11 | detection delay time ]'0 00 0.1 sec 0.5 > X A = A
(PG Deviate Time) i
R Number of PG gear teeth 1 Oto
Options FI-12 | (PG Gear Teeth 1) 000 | ! 0 x XA XX
_ Number of PG gearteeth2 | Oto
F1-13 | (PG Gear Tecth 2) 1000 | ! 0 x XA x| %
PG open-circuit detection O
F1-14 | time o0 | 01see 20 X X A X A
(PGO Time) iy
Speed detection filter time Oto 0,1: Disabled
F1-15 | average sampling number 16 1 0 2 to 16: Sampling X X Q X X
(Spd Dtct Filter) number
Bi-polar or uni-polar input . o
Al | F2:01 |selection o1 | 1 0 |:Fchannetindiidual x Bi:8 | B | B
(Al-14 Input Sel) : 3-channel addition
0: BCD 1%
1: BCD0.1%
2: BCD0O.01%
| Digital input option 3:BCD1H:z
DI F3-01 (B! Inpur) Qto7 1 0 4 BCD O Hz X B B B B
5: BCD 0.0l Hz
6: Binary 255/100%
7: Binary
External fault input level .
F9-01 | from option 01 | 1 o |V Erovhenl % 8|8 | 8B | B
(EFO Selection) : when
External fault detection 0: Always detect
F9-02 [ from transmission option 0,1 1 4] 1: Detect during x B B B B
{EF0 Detection) operation
Action for gxternal fault 0: Ramp to stop
" from 1: Coast to stop
%?g’ F8-03 transmission opticn 0103 ! ! 2: Emergency stop * B B B B
(EF0 Fault Action) 3: Continue operation
Transmission option trace Ot
F9-04 | sampling option 60080 1 0 X B B B B
(Trace Sample Tim)
Torque command/torque
g limit selection from DP- 0: Disabled
F9-05 RAM transmission 0.1 ! ! I: Enabled x ® x X B
{Torq Ref/Limt Sel)




Table 4.4  VS-616P1Y Constant List (continued)

Change Constant Access Levei
! . During
" Constant Name Setting | Setting | Factory k Vi n
Function No. |(Digital Operator Display) | Range | Unit | Setting Remarks ( OO?E?:SIZ a | vt | witn Egc?p VFIUIX
% : Disabled) PG |Vector| %O
Operation selection for DP- 0: Decelerate to stop
R RAM I: Coast 1o stop
Fo-o6 transimission error Oto3 ! ! 2: Emergency stop ® B B B B
(BUS Fault Sel} 3: Continue operation
Options %?g -
- - 0: Set according to the
Transmission date fre- 1-03
F9-07 | guency unit selection 02 | 1 0 ¥alue of ol 0. X B |8 |8 | B
(Fref Set Scaling) L: 200001100%
i 2: 60000/100%
Multi-function input 00 to
H1-01 | (terminal 3) 7 1 24 b4 B B B B
(Terminal 3 Sel}
Multi-function input 00t
H1-02 | (terminal 4) 7 1 14 x B | B B B
(Terminal 4 Sel}
Digital . Run command bit 4 00 to 3
oo | 1103 | (Terminal 5 Sef) 77 ! *1 X BB B B
. Run command bit 5 4(3)
H1-04 (Terminal & Sel) Oto 77 1 %] X B B B B
} Run command bit 6 Q0 to 6{4)
H 0_5 (Terminal 7 Sel) T ! *] ® B B B B
Run command bit 7 0010 8(6)
Termi- H1-08 | e vinal 8 Sel) 7 ! *] ® B |8 B | B
nal
Se- 00 to
quence | H2-02 | PHC function selection 3 1 1 x B B B B
outputs )
Monitor selection
H4-01 | {terminal 21) 1 to 43 1 2 X B ‘B B B
{Terminal 21 Sel)
. Gain (terminal 21) 0.00 0
H4-02 {Terminal 2 Gain) 250 0.01 1.00 @] B B B B
Analog 00
Outputs i i —I
PUS | H4.og | Bias Germinal 21) o | 00% | 00 o B|{B | B | B
{Terminal 21 Bias) +10.0
Analog output signal level .
H4-07 | selection 0,1 1 o YO lONEC o % s is |86 |8
{AO Level Select) -
. Motor protection selection 0: Disabled .
Motor 11-01 (MOL Fault select) 0 ! 1 i: Enabled X B B B B
Over Motor protection time 01t
load | L1-02 |constant 5o |Otmin | 10 X B |B | B B
{MOL Time Const) .
Momentary power loss 0: Disabled
L2-01 | detection D12 1 0 1: Power loss ridethru X B B B8 B
(PwrL Selection ) 2: CPU power active
Momentary power loss 1i- 0.0 to 07 *¥ Factory setting differs
L2-02 | dethry time ap | Olsec . depending on inverter X B B B B
(PwrL Ridethru 1) ’ capacity
. . ** Factory setting differs
Power Min. baseblock time 0.6t 05 7Y Sering
Loss | L2-03 (Pwrl. Baseblock 1) 50 |01sec e depending on inverter X B B B B
Ridethru capacity
Protec- . Voltage recovery time 0.0to
tion L2-04 | (PwrL. V/F Ramp 1) 59 |Olsec| 03 ® AlALTA LA
Undervoltage detection
12-05 |level DOl av | B e x Al A A | A
(PUYV Det Level)}
KEB deceleration rate 0.0to
L2-06 | (KEB Frequency) w00 | 1% | 00 X ALA LA A
Stall prevention selection 0: Disabled
L3-01 | during accel Oto2 I 1 1: Intelligent X B B B X
(StatlP Accel Sel) 2: General-purpose
Stall Stall prevention level dur- Oto
Preven- | L3-02 |ing accel 200 1% 150 4 B B B x
tion (StallP Accel Lvl)
Stall prevention limit dur- Ot
L3-03 |ing accel 100 1% 50 pid A A A X
{StallP CHP Lvb)

*1 The value in parenthesis indicate initial values when initialized in 3-wire sequence.
*2 Set value for 200 V class. For 400 V class, the value is twice as that of 200 V class.



Table 4.4

V8-616P1Y Constant List {(continued)

Change Constant Access Level
: . During
" Constant Name Setling | Setting | Factory ;
Function No. (Digital Operator Display) |Range | Unit | Setting Remarks ( g?gﬁg&g d | v v\\':i!tfh Ec?gg Flux
X : Disabled) PG |Vector |VEOtOr
Stall prevention selection 0: Disabled
L3-04 | during dccel Oto 2 1 1 t: Generab-purpose X B B B B
(StallP Pecel Sel} 2: Intelligent
Stall Seall prevention selection 0: Disabled
Preven- | L3-05 | during running Oto2 1 1 }: Decel time 1 X B B X X
tion (StallP Run Sef) 2: Decel time 2
Stall prevention tevel 01
L3-06 | during running '20(;) 1% 160 x B B b4 X
(StallP Run Level)
§ Frequency detection level 0.0to
L4-01 (Spd Agree Level) 2000 0.1 Hz 00 X B B B B
. Frequency detection width | 0.0 to
L4-02 (Spd Agree Width) 200 0.1 Hz 2.0 X B B B B
Ere- Frequency detection level 0.0t
quency L4-03 | (+/-) 0.1 Hz 0.0 x A A A A
Dstec. (Spd Agree Lvl +) +400.0
tion Frequency detection width |,
L4-04 |(+1) 20.0 0.1 Hz 20 X A A A A
(Spd Agree Wdth +) .
Oparation when frequency .
L4-05 | reference is missing (Ref 0.1 1 [ Oj Disabled ® A A A A
1: Enabled
Loss Sely
MNumber of auto restart 010
L5-01 | attempts 10 E time V] X B B B B
Fault (Num of Restarts)
Restart Auto restart operati
peration R
L5-02 | selection 0.1 1 o %o faultretry x BB |B | B
(Restart Sel) : Fault retry active
0: Disabled
1: Detected during speed
agree, and operation
Pn?iec' continues after
tien detection
2: Detected during
Torque detection selection running, and operation
L6-01 Oto4 1 [\ continues afer X B B B B
(Torg Det 1 Sel} detection
3: Detected during speed
agree, and inverter
outputis shut OFF
4: Detected during
running, and inverter
output is shut OFF
g Torque detection level | O1to
L6-02 (Torq Det | Lvly 300 1% 150 4 B B B B
Torque detection time 1 00to
1 803 0.1se¢ a1 s n =] [=3 n
Turque (X3 (Tqu Det 1 Tlme) 10.0 (LR i LN = (=} [ =] =] 1=}
Detec- 0: Disabled
tion 1: Detected during speed
agree, and operation
continues after
detection
2: Detected during
Torque detection sefection running, and
L6-04 |2 Owd 1 ] operation continues X A A A A
(Torq Det 2 Sel} after detection
3: Detected during speed
agree, and inverter
output is shut OFF
4: Detected during
running, andi nverter
output is shut OFF
Torque detection level 2 Gio
L6-05 (Torq Det 2 Lv]) 300 1% 150 14 A A A A
Torque detection selection 0010
L6-068 ['0 0 0.1 sec 0.1 * A A A A
(Torq Det 2 Time) i




Table 4.4  v$-616P1Y User Constant List (continued)

Change Constant Access Level
" " During
. Constant Name Setting | Setling | Factory ;
Function - . " ) Remarks Operation V/f | Open
No. |{Digital Operator Display) |Range | Unit | Seiting (O Enabled | V#t | with | Loop er:elcut);r
X : Disabled) PG |Vector
Forward 1orgue limit Oto
L7-01 | Torg Limit Fwd) agp | 1% | 200 x x| x| B | B
R Reverse torque limit dto
L7-02 (Torq Limit Rev) 300 1% 200 4 x X B B
T,o,rﬂt,{e Forward regenerative e
LTt L7-03 | torgue limit ;00 1% 200 ® X X B B
(Torq Lrm Fwd Rgn) -
Reverse regenerative ot

L7-04 | torque limit 300 i% 200 X b X B B
(Torg Lmt Rev Rgn) -

L8-02 Over Heat per-alarm level 5010

(OH Pre-Alacm Lyl) ng | 1dee | 95 x ALA LA A
Protec- - -
tion Operation selection after 0: Decelerate to stop
g OH 1: Coast to stop

L8-03 pre-alam Oto3 I 3 2: Fast-stop X A A A A

{OH Pre-Alarm Sel) 3: Alarm only
Hard- Input open-phase protec- .
ware | L8-05 |tion 0.1 i o |9 Distbled % Alala]|a
Protec- selection (Ph Loss In Sel) - mnate
tion
Qutput open-phase protec-
g tion (: Disabled

Ls-07 selection (Ph Loss Out 0.1 ! 0 1: Enabled o A A A A
Sel)
Grounding protection e

L8-10 | selection 0.1 0 1 () Dbkl % Alalala
(Ground Fault Sel) - Enable
Monitor selection 4 to

o1-01 (Monitor Select) 43 ! 6 o & & B B
Monitor selection after ; Erequenfcy reference

01-02 | power up Itod 1 1 b 0:?’3: i O B | B B B
(Power-On Monitor) - P )

4: Selected monitor

Frequency units of refer-

Opera- |Monitor 01-03 . : Oto
ence setting and monitor 1 4] X B B B B
tor salect (Display Scaling) 39999

Frequency units of constant O H

o1-04 | setting 0,1 1 0 s % x | x X B
(Display EJnits) - i
Constant No. display |

01-05 | sefection 0,1 1 o | Constant number AlAl Al A

. x
(Address Display)} 1: MODBUS address




Table 4.4

VS-616P1Y User Constant List {continued)

Change Constant Access Level
Function Constant Name Setting | Setting | Factory Remarks ODUr";';_G 0
Ne. | (Digital Operator Display) |Range [ Unit | Sstting © Peénagle g | v V’jtfh CL)pen Elux
. wi 00
X : Disabled) PG \,emgr Vector

LOCAL/REMOTE key en- e

02-01 | able/disable 01 i 1 ?; E‘Sﬁ"fﬂd x Bilr | B | B
(Local/Remecte Key) - Enable
STOP key during contro} 0: Enabled ‘;.".E? rund

02-02 | circuit terminal operation o1 1 | Froor;mtal:]e c:séiz;u:r x B B B B
(Oper STOP Key) 1: Enabled P )
User constant initial value 1: Set default

02-03 {User Defaults) Oto2 ! 0 2: Clear all x B B B B

* Not initialized.

kVA selection Oro - Factory setting differs

02-04 {Inverter Model #) FF ! * depending on the = B B B B

Opera- | Key inverter capacity.
tor Select Frequency reference set- 0: Disabled

02-05 | ting method selection 0,1 B 0 1- EIS;] Z x A A A A
{Operator M. 0. P.) - Ename
Operation selection when

" digital operator is discon- 0 Disabled

02-06 nected 0.1 ! 0 1: Enabled * A A A A
{Oper Detection}
Cumulative operation time Oto

02-07 | setting §5535 | | howr - X A A A A
{Elapsed Time Set) o
Cumulative operation time 0: Power-on time

02-08 |selection 0,1 1 1] ]: Ruamine ti bd A A A A
(Elapsed Time Run) F humming tme




4.5 MULTI-FUNCTION I/O TERMINAL SETTING LIST

Table 4.5 Multi-function /O Terminal Setting

Set Value Multi-function Input Terminal Function (H1-01, 02, 03, 04, 05, 06} Multi-functicn Output Terminal Function (H2-01, 02, 03)

G0 Not used During run
01 LOCAL/REMOTE selection Zero-speed
02 Opiton/inverter selection Frequency agree 1
03 Multi-step speed referance 1 Desired frequency agree |
04 Muhi—stcp speed referance 2 Frequency detection |
05 Multi-step speed referance 3 Frequency detection 2
06 Jog reference selection Inverter operation ready
o7 Accel/decel ime selection | During undervoltage detection
08 External baseblock (NO contact) During baseblock
09 External baseblock (NC contact} Frequency reference mode
0A Accel/decel prohibit (hold) Operation reference mode
0B Inverter averheat alarm (OH2) During overtorque detection | {NO contact cutput)
0C Not used Not used
oD Speed control cancel Braking resistor fault
CE Speed control integral reset Fault
oF Not used Not used
10 UP command Alarm
ik DOWN command During fault reset
i2 FIOG command Timer output
13 RIOG command Frequency agree 2
14 Fault reset Desired frequency agree 2
i5 Emergency stop Frequency detection 3
18 Not used Frequency detection 4
17 Not used During overtorque detection 1 (NC contact)
18 Timer Input During overtorque detection 2 (NO contact)
19 Not used During overtorque detection 2 {(NC contact)
1A Accel/decel time selection 2 Daring reverse run
iB Constant write-in prohibit During baseblock
1C Not used
1D Motoring/regenerating mode
1E Not used During reiry
1F OLI pre-alarm
20 OH pre-alarm

21-2F Extermal fault Not used
30 During current/torque limiting
31 During speed limit
32 Not used
33 Not used Zero-serve completed
37 During run 2

34-5F
60 DC injection braking command
61 External search command 1
62 Extemnal search command 2
63 Energy-saving operation
64 External search cammand 3
65 KEB (deceleration at momentary power loss) command (NC contact)
66 KEB (deceleration at momentary power loss) command (NQ contact) Not used

67-70 Not used
71 Speed/torque control selection
72 Zero-servo command

73-76 Not used
77 Speed control proportional gain selection

78-FF | Not used




Table 4.6

Constants that can be changed by Inverter Capacity (200 V class)

Copjsc,)t'ant Narme it inverter Capacity (kW)
0.2 0.75 3.7 7.5
U1-36 | Gate driver ID (ID5 to IDD) — 00010 0001 1 co110 00111
02-04 | kVA selection - AD Al A2 A3
C6-01 | Carrier frequency upper limit kHz 50 5.0 5.0 5.0
— Carrier frequency upper range kHz 5.0 5.0 5.0 5.0
G6-02 | Carrier frequency lower limit kHz 5.0 5.0 50 30
C6-03 | Carrier frequency proportional gain | 0 0 0 0
E2-01 Motor rated current A 1.1 13 14.0 26.6
E2-02 | Motor rated slip Hz 2.60 250 273 130
E2-03 | Motor no-load current A 0.8 1.8 4.5 8.0
E2-05 | Motor line-to line resistance Q 20.563 5.156 0771 0.288
E2-06 | Motor leak inductance % 14.0 138 19.6 155
L2-02 | Momentary power loss ridethru time sec 20 2.0 2.0 2.0
L2-03 | Min. baseblock time sec 0.5 0.5 0.5 0.7

Table 4.7 Constants that can be changed by Inverter Capacity (400 V class)

Coll;l‘[sotant Nama Unit Inverter Capacity (kW)

’ 0.4 0.75 37 7.5 15
U1-36 | Gate driver ID (ID5 to ID1} - 10001 10010 10101 10110 1100
02-04 | kVA selection - BO Bl B2 B3 BS
C8-01 | Carrier frequency upper limit kHz 5.0 5.0 5.0 5.0 5.0

— Carrier frequency upper range kHz 5.0 5.0 5.0 5.0 5.0
C6-02 | Carrier frequ_cncy lower limit kHz 5.0 5.0 5.0 5.0 5.0
C6-03 | Carrier frequency proportional gain 1 0 0 0 0 0
E2-01 Motor rated current A k1 1.6 7.0 13.3 26.5
E2-02 | Motor rated slip Hz 290 2.60 270 1.30 1.60
E2-03 | Motor no-load current A 0.6 0.8 23 4.0 7.6
E2-05 | Motor line-to line resistance Q 38.198 22.459 3.333 1.152 0.550
E2-06 | Motor leak inductance % 18.2 14.3 19.3 15.5 17.2
L2-02 | Momentary power loss ridethry time sec 2.0 20 20 20 2.0
L2-03 | Min. baseblock time sec 0.5 0.5 0.5 0.7 0.7




OPERATION

This chapter explains the basic settings required to operate and stop the
VS-616P1Y.

5.1 OPERATION MODE SELECTION ....... 5
5.2 TEST RUN CHECKPOINTS ............ 5-
5

53TESTRUN ... oo

5.3.1 Digital Operator Display at Power-up ........... 5
832 Test Run ......... ..o i 5-
5



5.1 OPERATION MODE SELECTION
/\ WARNING

® Check to be sure that the front cover is attached before tuming ON the power supply. Do not re-
move the front cover during operation.

An electric shock may occur.
® Reset alarms only after confirming that the RUN signal is OFF. if an alarm is reset with the RUN
signal tumed ON, the machine may suddenly start.

Injury may occur.

/A CAUTION

¢ Donttouch the radiation fins (heat sink}, braking resistor, or Braking Resistor Unit. These can be-
come very hot.

Otherwise, a bum injury may occur.

® Be sure that the motor and machine is within the applicable ranges before starting operation.
Otherwise, an injury may occur.

® Provide a separate holding brake if necessary.
Otherwise, an injury may occur.

® Don't check signals while the Inverter is running.

Otherwise, the equipment may be damaged.
¢ Be careful when changing Inverter settings. The Inverter is factory set fo suitable settings.

The V8-616P1Y has two operation modes, LOCAL and REMOTE, as described below. These two modes
can be selected by the digital operator “LOCAL/REMOTE” key only while the operation is stopped. The
selected operation mode can be verified by observing the digital operator SEQ and REF LEDs as shown
below.

+ LOCAL: Both frequency reference and run command are set by the digital operator.
SEQ and REF LEDs go OFF.

» REMOTE: Master frequency reference and run command can be selected as described below.

Table 5.1 Reference Selection in REMOTE Mode

Con-
stant Digital Operator Display Name Remarks
No.

0 : Master frequency reference from operator (d!-01)
(Operator REF LED} is OFF.)

1 : Master frequency reference from control circuit

Reference selec- (Operator REF LED is ON.)

tion 2 : Master frequency reference set by CP-215
(Operator REF LED blinks.)

3 : Master frequency reference set by Al-14U
(Operator REF LED blinks.)

b1-01 Reference Source

0 : Master frequency reference from operator (d1-01)
{Operator SEQ LED is OFF.}
1 : Master frequency reference from control circuit

Operati .
b1-02 Run Source ml;:«;]’?)é()ﬂ (Operator SEQ LED is ON.)
selection 2 : Master frequency reference set byCP-215
{Operator REF LED blinks.}

3 : Master frequency reference set by option
{Operator SEQ LED blinks.)




5.2 TEST RUN CHECKPOINTS

To assure safety, prior to initial operation, disconnect the machine coupling so that the motor is isolated
from the machine. If initial operation must be performed while the motor is still coupled to the machine,
use great care to avoid potentially hazardous conditions. Check the following items before the test run.

Wiring and terminal conngctions are correct.
No short circuit caused by wire clippings.
Screw-type terminals are securely tightened.
Motor is securely mounted.

All items are correctly earthed (grounded).

5.3 TEST RUN

5.3.1 Digital Operator Display at Power-up

When the system is ready for operation, turn ON the power supply. Verify that the inverter powers up pro-
perly, If any problems are found, turn OFF the power supply immediately. The digital operator display
illuminates as shown below when turning the power supply ON.

W

DRIVE FWD REV
[ ] L [ ]

REMOTE

SEQ @ ® REF

Frequency Hef
U1-01 = 0.00 HZ

DIGITAL OPERATOR
JYOP-130

LOCAL
— - MENU ESC
REMOTE

DATA
JOG —_—
J A J ENTER J

FWD "% >
REV RESET

DRIVE/REMOTE
(SEQ, REF} LED ON

-ff— Mode Indicator LED:

-af— Display Section: Displays frequency
reference {corresponding to
CP-215 reference value)

-af— Operation Indicator LED: STOP LED ON

o’

Fig 5.1

Digital Operator Display at Power-up



5.3.2 Operation Check Points

Check the foilowing items during operation.
« Motor rotates smoothly.
s Motor rotates in the correct direction,
s Motor does not have abnormal vibration or noise,
& Acceleration and deceleration are smooth.
s Current matches the load flow.
e Status indicator LEDs and digital operator display are correct.

5.3.3 Example of Basic Operation

B Operation by Digital Operator

The diagram below shows a typical operation pattern using the digital operator.

(5P Forward
t

1
j |
1
Power Forward Fun |
N ! E Reverse
| Forward Jog Run | [ Frequency Setting || Frequency Reference Change | 60Hz
Figs.2 Operation Sequence by Digital Operator



Tahle 5.2

Typical Operation by Digital Operator

Description Key Sequence Digital Operator Display
(@ Power ON Frequency Ref
l + Displays frequency reference Uil-01 = 0.00HZ
value,
REMOTE LED OFF
Operation Condition Setting (SEQ, REF)

l + Select LOCAL mode.

@ Forward Jog Run

(6 Hz)

- JOG run procedure
(Runs while depressing JOG
key.)

Y

@ Frequency Setting

- Change reference value.

- Write-in set value.

« Select output frequency monitor
display.

'

@ Forward Run
- Forward run (15 Hz)

I
-
2o
OO
Sle
mV_

JOG

2
3

ENTER

Change the value
by pressing

DATA |

ENTER

ESC

B

F(gquency Ref
00.00 HZ

Digit to be changed blinks.

[ Frequency Ref J
015.00 HZ

( o L )

L Entry Accepted J

| N

Frequency_lﬁef
015.00 HZ

Frequency Ref -
U1-01=15.00 HZ

[ Output Freq ]
U1-02=_ 0.00 HZ

Output Freq
U1-02 = 15.00 HZ

RUN LED lights. FWD LED lights.

hd RUN




Description Key Sequence Digital Operator Display

¥

® Frequency Reference Value Change 7 Frequency Ref
{15 Hz to 60 Hz) U1-01 =015.00 HZ
+ Select frequency reference

value display. DATA [ Frequency Ref ’
ENTER 015.00 HZ

TTT

+ Change set value. Change the value
by pressing [ Frequency Ref J
060.00 HZ
* Write-in set value. Data_| [ - ) }
ENTER L Entry Accepted J
Freqyency Ref
060.00 HZ
Frequency Ref
ESC U1-01 = 60.00 HZ

- Select output frequency

monitor dispiay.

A Output Freq
j [ U1-02 = 60.00 HZ ]
Y
® Reverse Run FWD [ Output Freq ]
- Switch to reverse run, REV U1-02 = —60.00 HZ

l

REV LED lights,
(D Stop R

+ Decelerates to a stop. sTOP [ Output Freq ]
. U1-02= 0.00 HZ

0

STOP LED lights.
(RUN LED blinks during deceleration.)

o STOP |




TROUBLESHOOTING

This chapter describes the fault displays and countermeasure for the
VS.-616P1Y and motor problems and countermeasures.

6.1 FAULTDISPLAY ...........coovvine, 6-2
6.1.1 Fault Diagnosis and Corrective Actions ......... 6-2
6.2 Corrective Actions ..................... 6-10



6.1 FAULT DISPLAY

This chapter describes the inverter fault display and the fault contents caused by motor/machine malfunctions
and the corrective actions to be taken.

At the occurance of failure in the VS-010P1Y, the indicator LED (red) on the IPCP control card is lit. A failure
occurs in the axis whose indicator LED is lit.

6.1.1 Fault Diagnosis and Corrective Actions

When the V5-616P1Y detects a fault, the fault is displayed on the digital operator and activates the fault
contact output and the motor coasts to a stop. Check the cause in the table below and take the corrective
actions.

[f the inspections or corrective actions described cannot solve the problem, contact your YASKAWA
representative immediately.



Table 6.1

Fault Diagnosis and Corrective Actions

Fault Display Description Details Corrective Action
BUE - The direct current circuit fuse is
Fuse blown (FU) blown. ) Check for d.am?ged transistor, load
DC Bus Fuse Cpen - The cutput fransistors were side short circuit, grounding, etc.
damaged.
uvi

DC Bus Undervolt

Main circuit undervoltage (PUV)

Undervoltage in the direct current
main circuit dunng running.

uv2
CTL PS Undervolt

Undervoltage in the control circuit
during running.

- Check the power supply wiring.
« Correct the line voltage.

GF
Ground Fault

Grounding (GF) (Eaith fault)

Inverter cutput grounding current
exceeded 50% of inverier rated
current.

- Check that motor insulation
has not deterigrated,

+ Check that connection between
inverter and motor is not damaged.

+ Check the motor coil resistance.

oc The inverter ontput current exceeded + Extend the accel/decel time.
Overcurrant Overcurrent (OC) the OC level. + Check the motor insulation.
- Multi-teter check
ov The main circuit direct current Extend the deceleration time, add
DG Bus Overvolt Overvoltage (OV) voltage exceeded the OV level. braking circuit.
OH

Heatsnk Overtemp

Heatsink overheat (OH}

The transistor heatsink temperature
exceeded the setting of L8-02.

OH1
Heatsnk MAX tmp

Heatsink overheat (OGHI)

The transistor heatsink temperature
exceeded the setting of L8-04.

Check the fan and ambient
temperature.

oL Inverter cutput exceeded the motor
Motor Overloaded Motor overload (OL1) overload level, Reduce the load.
oL2 H
Inverter overload (OL2) Inverter output exceeded the inverter | Reduce ﬂ.lE Iqad, extend the
Inv Overloaded overload level. acceleration time.
Inverter output current (in V/f con-
OL3

Qvertorque Det 1

Overtorque detection |

trol) or inverter forque reference (in
vector control) exceeded torque
detection level 1 (L6-02).

oL4
Overtorque Det 2

Overtorque detection 2

Inverter output current {in V/f con-
trol} or inverter torque reference (in
vector control) exceeded torque
detection level 2 (L6-04) .

RR
Dyn Brk Transistr

Braking transistor failure

The braking transistor has failed.

Replace the inverter.

RH
Dyn Brk Resistor

Braking resistor unit overheat

The braking resistor unit temperature
has exceeded the allowable value,

Reduce the regenerative load.

EF3
External Fault 3

External fault at terminal 3

EF4
External Fault 4

External fault at terminal 4

EF5
External Fault &

External fault at terminal 5

EF6
External Fault 6

External fault at terminal 6

EF7
External Fault 7

External fault at terminal 7

EF8
External Fault 8

External fault at terminal 8

Fault occurred in the external control
circuit.

Check the condition of the input
terminal,

If the fault is displayed when terminal
is not connected, replace the inverter.




Table 6.1

Fault Diagnosis and Corrective Actions {continued)

Overspeed Det

Overspeed (0S)

The motor speed exceeded the
overspeed level.

DEV
Speed Deviation

Speed deviation (DEV)

The deviation of the speed reference
and speed feedback exceeded the
regulation level.

Check the load.

PGO - Check the PG line.
. PG open circuit (PGO) The PG line is broken. - Check the condition of the motor
P open lock or the Joad.
PFE - Inverter input power supply has - Check the line voltage.

Input Pha Loss

Input open-phase

open-phase.
- Large unbalance in input voltage.

+ Re-tighten the input terminal
SCrews.

LF
Output Pha Loss

Cutput open-phase

Inverter output has open-phase.

- Check the output wiring.

- Check the motor impedance.

+ Re-tighten the output terminal
SCTEWS.

OPR
Oper Disconnect

Digital operator connection fault

The digital operator was disconnected
during operation by run command
from the digital operator.

Check the operator connection.

ERR
EEPROM R/W Err

EEPROM writing fault (ERR)

EEPROM internal data did not match
when initializing the constant.

Replace the control card.

CF
Out of Control

Control fault

In open loop vector control, it took 3
seconds or more for torque limit dur-
ing deceleration to stop.

Check the motor-related constants.

SVE
Zero Servo Fault

Zerg-servo fault

The rotation position deviated by
10000 t/min or more during zero-
servo operation.

- Check that the torque limit
value is not too low.

- Check that the load torque is not
excessive,

- Check the noise of PG signals.

BUS
Option Com Enr

S1-B transmission error

A commiunications error occured in a
mode where the command or a fre-
guency reference is set from the
Transmission Option Card.

- Check the communication devices
and signals.

* Replace the transmission option
card.

EFQ
Opt External Fit

DDS/SI-B option external error de-
tected

An “external fanlt” was input from
DDS/SEB option.

Remove the cause of the external
fault.

» Check the output signal of the

IPMFLT IPM fau]t' An alarm (OC, SC, OH, UV, etc.y was |  alarm,
IPM Fauit detected. » Check the wiring of the power
block.
IPMRDY + Check the wiring of the power

IPM Not Ready

IPM Ready fault

An alarm (UV) output from the power
supply board was detected.

block. ‘
« Replace the power block.




Table 6.2

CPF Fault Display and Corrective Actions

Meaning

Probable Causes

Caorractive Actiong
vorraciive Actions

CPFOO
COM-ERR (OP&INV)

Operator Communications Error 1
Communications with the Gperator
were not established within 5 seconds
after the power was turned on.

The Degital Operator’s connector
isn’t connected properly.

Disconnect the Digital Operator and
then connect it again,

The Inverter’s control circuits are
faulty.

Replace the Inverter.

CPFO1
COM-ERR {OP&INV)

Operator Communications Error 2

After communications were estab-
lished, there was a transmission error
with the Digilal Operator for more
than 2 seconds.

The Digital Operator isn't connected
properly.

Disconnect the Digital Operator and
then connect it again.

The Inverter’s control circuits are
faulty.

Baseblock circuit error

Try turning the power supply off and

CPFO02 - on again,
BB Circuit Err A
The control circuit is damaged. Replace the Inverter.
EEPROM etror Try tuming the power supply off and
CPFO3 - on again,
EEPROM Error
The control circuit is damaged. Replace the Inverter.
CPFo4 CPU internal A/D converter error Try turning the power supply off and

Internal A/D Err

ORn again.

The control circuit is damaged.

Replace the Inverter.

Option Card connaction esror

The Option Card is not connected

Turn off the power and insert the

CPF06 properly. Card again.
Option Error
P The Inverter or Option Card is faulty. | Replace the faulty component.
Option Card A/D converter error The Option Card is not connected Turn off the power and insert the
CPF20 properly. Card again.

Option A/D Error

The Opticn Card’s A/D converter is

faulty. Replace the Option Card.
CPF21 Transmission Option Card self
Option CPU down diagnostic error
CPF22 Transmission Option Card model Option Card faul Reol e Option Card
Opt.lon Type Err code error ]J[lOﬂ ard fanlt. eplace the pthl’l ard.
CPF23 Transmission Option Card

Option DPRAM Err

DPRAM error




Table 6.3

Operation Errors

Disnlay
-

Acaning
aning

OPEO01
kVA Selection

Incorrect Inverter capacity
setting

The Inverter capacity sctting doesn’t match the Unit. (Contact your Yaskawa repre-
sentative.)

QPED2
Lirnit

Constant setting range error

The constant setting is outside of the valid setting range.

OPED3
Terminal

Multi-function input selection
error

One of the following errors has been made in the multi-function input (H1-01 to
HI1-06) settings:

* The same sctting has been selected for two or more multi-function inputs.
* Anup or down command was selected independently, {They must be used together.)

* The up/down commands (1€ and ) and Accel/Decel Ramp Hold (A) were selected
at the same time.

Speed Search 1 (61, maximum cutput frequency} and Speed Search 2 (62. set fre-
quency) were selected at the same time,

» External Baseblock NO {8) and External Baseblock NC (9) were selected at the same
time.

* The up/down commands {10 and 11) were selected while PID control (b5-01) was
enabled.

* The Terminal 13/F4 Switch {1F) was selected, but the terminal 14 function selector
(H3-09) wasn’t set to frequency reference (1F).

+ Positive and negative speed commands have not been set at the same time.

* The emergency stop command NO and NC have been set at the same time.

OPEO5
Sequence Select

Option Card selection error

The OGption Card was selected as the frequency reference source by setting b1-01 to
3, but an Option Card isn’t connected.

¢ V/f control with PG feedback was selected by setting A1-02 to |, but a PG Speed

OPEOG Control method selection Control Card isn’t connected.
PG Opt Missing ernor * Flux vector control was selected by setting A1-02 to 3, buta PG Speed Control Card
isn’t connected.
OPENS A setting has been made that is not required in the current control method.

Elevator Table

Constant selection error

Ex.: A function used onty with flux vector control was selected for open-toop
vector control.

OPE10
V/f Pirn Setting

V/f data setting error

Constants E1-04, E1-06, EL-07, and E1-09 do not satisfy the following conditions:
¢ Ei-04 (FMAX) = EI-06 (FA) > E1-07 (FB) = E1-09 (FMIN)

OPE1t
CarrFrg/On-Delay

Constant setting error

One of the following constant selting errors exists.

* ‘The carrier frequency upper limit (C6-01) > 5 kHz and
the carrier frequency lower limit (C6-02) = 5 kHz.

s The carrier frequency gain (C6-03) > 6 and (C6-01) > (C6-02).
» Upper/lower Hmit error in C6-01 to 03 or C8-15.

OPE12

Constant setting error

Constant sefting error would occur when the following conditions are satified.
» E2-02=2 and C9-01+#0

1

C6-0
+ C8-37=land T >E1-04 X D2-01




Table 6.4

Minor Fault Displays and Processing

Minor Fault Disnlay
Winor Fauit Dhsplay

Aaaninn
Meaning

UV {blinking)
DC Bus Undervolt

Main Circuit Undervoltage
The following conditions occurred
when there was no Run signal.

+ The main circuit DC voltage was
below the undervoltage detection
level (L2-05).

+ The surge current limiting contac-
tor opened.

+ The control power supply voltage
when below the CUV level,

See causes for UV, UV2, and
UV3 faults,

See comective actions for UV,
UV2, and UV3 faults.

OV {blinking)
DC Bus Overvolt

Main Circuit Overvoltage

The main circuit DC voltage exceed-
ed the overvoltage detection level.

The power supply voltage is too high.

Decrease the voltage se it’s within
specifications.

OH (blinking}
Heatsink Over tmp

Cooling Fin Overheating

The temperature of the Inverter’s
cooling fins exceeded the setting in
1.8-02

The ambient temperature is too high.

Install a cooling unit.

There is a heat source nearby.

Remove the heat source,

The Inverter cooling fan has stopped.

Replace the cooling fan. (Contact

your Yaskawa representative.}

OH2 (blinking}
OverHeat 2

Inverter Overhealing Pre-alarm

An OH2 alarm signal (Inverter over-
heating alarm signal) was input from
a multi-function input,

Clear the multi-function input’s over-
heating alarm input.

OL3 (blinking)
Qvertorgque Det 1

Overtorque 1

There has been a current greater than
the setting in L6-02 for longer than
ihe setting in L6-03.

+ Make sure that the settings in L6-02
and L6-03 are appropriate.

* Check the mechanical systern and
correct the cause of the overtorque.

014 (blinking)
Qvertorque Pet 2

Overtorque 2

There bas been a current greater than
the setting in L6-05 for longer than
the setting in L6-06.

+ Make sure that the current setting in
L6-05 and time setting in L6-06 are
appropriate.

* Check the mechanical system and
correct the cause of the overtorque.

EF (blinking)
External Fault

Forward/Reverse Run Commands
fnput Together

Both the forward and reverse run
commands have been ON for more
than 0.5 s.

Check the sequence of the forward

and reverse run commangs,

3¥Since the rotational direction is un-
known, the motor will be deceler-
ated to a stop when this minor
fault occurs.

EF3 (blinking)
External Fault 3

External fauit (Input terminal 3)

EF4 {blinking})
External Fault 4

External fault (Input terminal 4)

EF5 (blinking)
External Fault 5

External fault {Input terminal 5)

EF& (blinking)
External Fault 6

External fault {Input terminal &)

EF7 (blinking}
External Fault 7

External fault {Input terminal 7)

EF8 (blinking)
External Fauft 8

External fault {Input terminal 8)

An “external fault” was input from a
multi-function input.

(Operation continues.)

* Reset external fault inputs to the
multi-function inputs.

* Remove the cause of the extemal
faule.

08 (blinking)
Overspeed Det

Overspeed

The speed has been greater than the
setting in F1-08 for longer than the
setting in F1-09.

Overshooting/undershooting are oc-
curring.

Adjust the gain again.

The reference speed is too high,

Check the reference circuit and refer-
ence gain.

The settings in F1-08 and F1-09
aren’t appropriate.

Check the settings in F1-08 and
F1-09.




Table 6.4

Minor Fault Displays and Processing {continued)

Acaninn
Meaning

BEV (blinking)
Speed Deviation

Excessive Speed Deviation

The speed deviation has been greater
than the setting in F1-10 for longer
than the setting in F1-1F.

The load is too large.

Reduce the load.

The acceleration time and decelera-
licn time are too short.

Lengthen the acceleration time and
deceleration time.

The load is locked.

Check the mechanical system.

The settings in FI-10 and F1-11
aren’t appropriate.

Check the settings in F1-10 and
Fl-11.

PGO (blinking)

The PG is disconnected.
The Inverier is outputting a frequen-

There is a break in the PG wiring.

Fix the broken/disconnected wiring.

The PG is wired incorrectly.

Fix the wiring.

PG open cy, but PG pulses aren’t being input.
Power isn’t being supplied to the PG. | Supply power to the PG properly.

SI-B Transmission Error

BUS A communications error occurred in Check the Transmission Card and sig-
a mode where the run command or a —_—

Si-B Com Err p nals.

frequency reference is set from the
Transmission Optien Card.
3I-F/G Communications Error

CALL _ Check the communications devices

SI-F/G Com Call | Control data was not normally re- and signals.

ceived when power was turned ON.




Table 6.5

Troubleshooting Autotuning Faults

Display Message Fauilt Description Countermeasure
Auto-Tunin * Check the input data.
) R 9 Motor data fault Motor data error for autotuning. eek the tnput data .
Data invalid + Check the Inverter and motor capacities.
Tune Aborted . . Check the minor fault indicated in the boxes
Minor Fault: OO0 Minor fault A minor Inverter fault occurred. in the display shown at the left.
Tune Aborted Overvoltage (OV) at . : P
Auto tuning was interrpted. Check and adjust if necessary.
STOP key stop & P d y
Tune Aborted . .
. Line resistance fault
Resistance
Tune Aborted
No-load current fault
No-load current
Tune Aborted Saturated core coeffi- | Autotuning was not completed * Check the input data.
Saturation -1 cient 1 fault within a set time. * Check the motor wiring.
Tune Aborted Saturated core coeffi-
Saturation -2 cient 2 fauht
Tune Aborted
Rated slip fauit
Rated Slip P
¢ Increase the acceleration time (C1-01).
. . « Increase the torque lIimits (L7-01, -02) if
Tune Aborted . - q
Acceleration fault The motor did not accelerate with these have been decreased.
Accelerate in a set time.
* Disconnect the motor from the machine if
it has been connected.
for fault b s Check the PG wiring.
Tune Aborted . . There is a contact fault between ..
Ao ;\Aolt?r directccelerion the Inverter, PG {phase A and B), ¢ Check the motor w!nng..
PG Direction au and motor (phases U, V, and W) + Check the PG direction and constant
F1-05.
» Disconnect the motor from the machine if
Tune Aborted ™ . : it has been connected.
e torque reference was too large . . .
Motor speed Motor speed fault (100%) during antotuning, » Increase the acceleration time (C1-01).
* Check the input data (particularly the num-
ber of PG pulses).
Tune Aborted The torque command exceeded Check and adi ines if
une Aborte . _ _ | = Check and adjust settings if necessary,
’ V/f setting exceeded 100%, and the no-load cu‘rrent ex i} g ary,
V/f Over Setling ceeded 70% of the motor’s rated « Remove the load from the motor.

curient.




6.2 Corrective Actions

Following flow charts describe the fault contents and corrective actions to be taken.

Undervoltage

Underveltage (UV1, UV2)
detected.

AC power
supply voltage
(R, S, T) normal?

Voltage between
terminals P and N
exceed 190 VDC?

Noise cause
malfunction?

Main circuit undervoltage: UV

Control circuit undervoltage: UV2

1. Increase voltage within the rated
voltage range.

2. When a phase is apened, connect the
wiring, tighten screws or correct the

fault of devices atthe power supply side.

Inverter is defective.

Remove the noise source.
1. Add a surge suppresser to the relay or
magnetic contactor coil.
2. Remove noise propagating from the
power supply side (add a line filter).

defective.
{Replace the board.)

Control board or power block is

3-axis S-axis 8-axis
Control Board 1PCB 1PCB 1PCB or
C 2PCB
Power Block |PAMP1 to 3 [PAMP1to 5 | PAMP1to 8




Overcurrent

Overcurrent (OC) detected.

Qutput current
exceed 200% of the
rating?

Yes

QC detected

1. Increase the acceleration time.
2. Reduce the load at continuous
operation.

Acceleration time; G1-01

when the power Load shortcircuited or 1. Separate the shortcircuited part.
supply is turmed motor defective? 2. Correct the motor.
ON?
Problem ™
iolved bly ingreasing 1. Decrease the load inertia.
uic acceisrauon lime 2. increase ihe acceieration time.
1o the maximurn
value?
Remove the noise source.
1. Add a surge suppresser to the relay
Noise cause or magnetic contactor coil.
malfunction? 2. Remove noise propagating from the
power supply side {add a line
filter).
_Cont;o} board or power block 3-axis S-axis 8-axis
(Hacloce e board.) Control Board |  1PCB 1pog | 1PCBor
Power Block | PAMP1t0 3 |PAMP1t0 5 | PAMP1108




Overvolitage

Overvoltage (OV) detected.

AC power supply
voltage normal?

h 4

range.

Reduce voltage within the rated voltage

o Yes
At Adanalaratin
No

Problem solved
by increasing the
deceleration time?

Increase the deceleration time.

Deceleration time: C1-02

Braking resistor
added?

Examine the braking resistor unit
again. Contact your YASKAWA
representative.

Connect a braking resistor to the
inverter.

h 4

MNoise cause
malfunction?

Remove the noise source.

1. Add a surge suppresser to the relay
or magnetic contaclor coil.

2. Remove noise propagating from the
power supply side
{add a ling fiﬁer).

No

Control board or power block

is defective.
(Replace the board.)

3-axis 5-axis 8-axis
Control Board 1PCB 1PCB 1PCB or
2PCB
Druunr Bilanks DARDA 3~ 2 | MARAMA 3~ £ | DARAD4 3. O
FUYYCT BRIV FAvIc T W irAawe sy Igaliil 1120




Blown Fuse

Blown fuse (PUF) detected.

h 4

Measure FU1 resistance.

FU1 blown?
{1Q or mare}

Noise cause
malfunction?

Fuse: FU1

Inverter unit is defective,
(Contact your YASKAWA representative.)

Remove the noise source.
1. Add a surge suppresser to the relay or
magnetic contactor coil.
2. Remove noise propagating from the
power supply side (add a line filter).

Control board or power block is
defective.
{Replace the board.)

3-axis 5-axis 8-axis
Control Board 1PCB 1PCB or
1PCB SPCB
Power Block |PAMP1 1o 3 | PAMP1105 | PAMP1 10 8




Inverter Overheat

Inverter overheat
(OH, OH1) detected.

Inverter
raclintiear fin
Tadiauvit mi
temperature exceed
95°C?

No

. ]

Noise cause
malfunction?

No

Stopping method can be
selected by constant (L8-03).

Yes
Cocling fan stopped? Replace the cooling fan.
ambient temperature Ee%uce]the temperature down to
exceed 45°C7 SC orless.
Reduce the radiation fin temperature,
Remove the noise source.
Ves 1. Add a surge suppresser to the

relay or magnetic contactor coil.

Remove 9CN from the base
drive board.

OH displayed?

Yes

9CN: Detects radiation fin
temperature by thermistor.

No

2. Remove noise propagating from
the power supply side
(add a line filter}.

Themnistor is defective. (Contact

Contro! board or power block
is defective.
{Replace the board.)

your YASKAWA representative.)

Thermistor: THMA

3-axis 5-axis 8-axis
Cantrol Board 1PCB 1PCB 1PCB or
2PCB
"~ PowerBlock |PAMP1 to 3 [PAMP1to 5 | PAMP1 t0 8




Motor overload: Inverter overload

Motor overload (OL1)
detected.

Inverter overload(OL2)
detected.

Load too

heavy?
(Check for motor
overheat.)

Reduce the load to the specified rating
or less.

Vi pattern
selection proper?

Set the V/ pattern again to be suitable
for motor or load characteristics.

V/f pattern: E1-04 to E1-10

Electronic
overload relay
setting proper?

No

Set it again according to the motor
capacity.

Remove connection of output
terminals {U,V,W).

Motor rated current: E2-01

OL operate?

Check the motor and load again.

Noise cause
malfunction?

Remove the noise source.

1. Add a surge suppresser to the relay
or magnetic contactor coll.

2. Remove noise propagating from the
power supply side {add a line
fitter).

Control board or power biock is

defective.
{Replace the board.}

3-axis S-axis 8-axis
Control Board 1PCB 1PCB 1PCB or
2PCB
Power Block | PAMP1to 3 |PAMP1 to 5 | PAMP1 10 8




Braking transistor fault

Braking resistor fault

(RR) detected.

Measure

Yes

+

(Less than

Braking transistor defective in
power block.

a few Q)7

No

Current occur in the
braking resistor?

resistance between
1] IIIiIId.Ib D£ CI.IIIU l\l.

F Y

Noise cause
malfunction?

Remove the nolse source.
- r\dd a aulyl‘—‘ Dupplﬁbbﬁl lU ll 1]
relay or magnetic contactor coil.
2. Remove noise propagating from
the power supply side {add a line

filter).
Control board or power block
is defective.
{Replace the board.)
3-axis 5-axis 8-axis
Conitro! Board 1PCB or
1PCB 1PCB oPCB
Power Block |PAMP1to 3 |PAMP11t05| PAMP1108




Braking resistor overheat

Braking resistor overheat
{RH) detected.

Selection of
the braking resistor
proper?

No

Select a braking resistor again.

Load inertia proper?

Check the load inertia.

MNoise cause
malfunction?

Remove the noise source.
1. Add a surge suppresser to the relay

or magnetic contactor coil.

2. Remove noise propagating from the
power supply side {add a line filter).

3-axis 5-axis 8-axis
Control board or power block is
defective. Control Board |  1PCB ipcB | 1PCBor
(Replace the board.) 2PCB
Power Block [PAMP1 to 3 jPAMP1 to 5| PAMP1to 8




External fauit

External fault
(EF, EF3, EF4) detecied.

External fault
occurring?

Correct the external fault.

Noise cause
malfunction?

Remove the noise source.
1. Add a surge suppresser to the relay or
magnetic contactor coit.
2. Remove noise propagating from the
power supply side (add a line filter).

h A

3-axis 5-axis 8-axis
Control board or power block is i al
defective. Control Board 1PCB 1PCB 1PCB or
(Replace the board.) 2PCB
Power Block |PAMP1to 3 |PAMP1io5 | PAMP1t0 8




CPEXX

Alarm {CPF} detected.

y

Turn OFF the power supply once,
and turn it ON again after the
CHARGE indicator lamp is
extinguished.

Alarm detected again?

Inverter is normal. Operation is
enabled without any changes.

*Inspect the following items.

1. Connectors are mounted correctly.
2. No dust or dirt adheres to the board.
3. There is no noise source.

h

Inspection
marked with *(1 to 3}
been performed?

No

Seif-diagnosis was detected
that CPU or its perpheral

devices had been defective.
{Replace the control board.)
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