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The information in this manual is subject to change without notice.

Throughout this manual, the following notes are used to alert you to safety considerations:

ATTENTION: Identifies information about practices or circumstances that can lead to personal
injury or death, property damage, or economic loss.

Important: Identifies information that is critical for successful application and understanding of the product.

ATTENTION: Only qualified electrical personnel familiar with the construction and operation of
this equipment and the hazards involved should install, adjust, operate, or service this equipment.
Read and understand this manual and other applicable manuals in their entirety before
proceeding. Failure to observe this precaution could result in severe bodily injury or loss of life.

ATTENTION: DC bus capacitors retain hazardous voltages after input power has been
disconnected. After disconnecting input power, wait five (5) minutes for the DC bus capacitors
to discharge and then check the voltage with a voltmeter to ensure the DC bus capacitors are
discharged before touching any internal components. Failure to observe this precaution could
result in severe bodily injury or loss of life.

ATTENTION: The drive can operate at and maintain zero speed. The user is responsible for
assuring safe conditions for operating personnel by providing suitable guards, audible or visual
alarms, or other devices to indicate that the drive is operating or may operate at or near zero
speed. Failure to observe this precaution could result in severe bodily injury or loss of life.

ATTENTION: Do not install modification kits with power applied to the drive. Disconnect and
lock out incoming power before attempting such installation or removal. Failure to observe this
precaution could result in severe bodily injury or loss of life.

ATTENTION: The user must provide an external, hardwired emergency stop circuit outside of
the drive circuitry. This circuit must disable the system in case of improper operation.
Uncontrolled machine operation may result if this procedure is not followed. Failure to observe
this precaution could result in bodily injury.

ATTENTION: The drive contains ESD- (Electrostatic Discharge) sensitive parts and
assemblies. Static control precautions are required when installing, testing, servicing, or
repairing the drive. Erratic machine operation and damage to, or destruction of, equipment can
result if this procedure is not followed. Failure to observe this precaution can result in bodily
injury.

ATTENTION: The user is responsible for conforming with all applicable local, national, and
international codes. Failure to observe this precaution could result in damage to, or destruction
of, the equipment.

DeviceNet is a trademark of the Open DeviceNet Vendor Association.

ControlNet is a trademark of ControlNet International, Ltd.

PROFIBUS is a trademark of PROFIBUS International.

GV3000/SE, AutoMax, RPM, and Reliance are trademarks of Rockwell International.

© 2001 Rockwell International Corporation.
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PREFACE

This manual is a start-up and programming reference guide for the version 6.06
GV3000/SE (Sensorless Enhanced) drive. The drive can be set up for either volts
per hertz (V/Hz) or vector regulation. This manual provides a start-up procedure for
both.

The start-up procedures are followed by reference information. This information
includes a complete list of all parameters and a description of the keypad/display.

You will need to know how to use the keypad to perform the start-up
procedures described in chapters 1 and 2. If you do not, refer to chapter 3 first.

For drives that will be set up for V/Hz regulation, go to chapter 1 for the start-up
procedure.

For drives that will be set up for vector regulation, go to chapter 2 for the start-
up procedure.

For a description of all the parameters, go to chapter 4.
For troubleshooting guidelines, go to chapter 5.

For a description of the drive hardware, refer to the GV3000/SE 230 VAC 1-20
HP Drive Hardware Reference, Installation, and Troubleshooting instruction
manual (D2-3388).

Getting assistance from Reliance Electric

If you have any questions or problems with the products described in this insruction
manual, contact your local Reliance Electric sales office. For technical assistance,
call 1-800-726-8112.

Preface

Vi
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CHAPTER 1

Starting Up the Drive
for Volts/Hertz Regulation

This chapter describes the basic start-up procedure for drives which utilize open-loop
V/Hz regulation. V/Hz regulation is the default method of regulation. You do not
need to select it.

if you are starting up a drive which will perform vector regulation, refer to the vector
start-up procedure in chapter 2.0 instead. Do not perform the start-up procedure in
this chapter.

The start-up procedure below provides step-by-step instructions for:

e powering up

¢ checking monitor mode displays

e accessing program mode

* configuring General parameters (designated with a "P")

» configuring specific V/Hz parameters (designated with an "H")
¢ checking motor rotation direction

¢ running the drive

This start-up procedure describes how to program the minimum set of parameters
that usually need to be programmed for applications using V/Hz regulation. Once
you program these parameters, their values are retained even if power is lost. You
only need to re-program them if you want to change how the drive operates.

Your application may require programming other parameters in addition to the ones
described in this start-up procedure. Refer to chapter 4 for a description of all the
parameters to verify whether you need to program any additional parameters as
well. Appendix A provides a list of parameters listed alphabetically.

Throughout this manual, you will see references to parameter names and the
numbers that identify them for the drive. This manual uses the same format that will
be shown on the keypad/display to refer to parameters:

P.nnn
U.nnn
H.nnn
r.nnn

where: nnn is a number
P designates General parameters
U designates Vector parameters
H designates Volts/Hertz parameters
r designates optional RMI parameters
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1.1

Preparing for Start Up (Volts/Hertz)

Read through the following sections to prepare for the start-up procedure.
What You Need To Know:

* You must be qualified to perform the procedure and be familiar with V/Hz
regulation.

* You should be familiar with the keypad/display. If you are not familiar with the
keypad/display, refer to chapter 3, which describes it.

What You Need To Do:

* Complete all hardware installation as described in the hardware reference
manual. This includes connecting input power, input transformers (if required),
disconnects, fuses, and the terminal strip on the drive.

* Record the following motor data from each motor nameplate for use during the
procedure. Space is provided for recording information from three motors:

Motor rated amps:

Motor rated volts:

Motor base frequency:

Motor rated amps:

Motor rated volts:

Motor base frequency:

Motor rated amps:

Motor rated volts:

Motor base frequency:

e Connect the drive to the motor.

* Check that you have not been prevented from programming the drive. If the
PASSWORD LED on the keypad is on, programming has been prevented in
parameter P.051, Programming Disable. Refer to section 4.4 in this manual for
the procedure to enable programming.

If You Have a Problem:
To Exit:

During most of the start-up procedure, you will be in program mode, which is used
to program parameters. If you want to stop programming parameters, you can exit
program mode. You can do this by pressing the PROGRAM key until the
PROGRAM LED turns off. This will place the keypad/display in monitor mode, the
default. You can read more about these modes in chapter 3.

GV3000/SE 230 VAC Drive, Software Reference Version 6.06



To Restore a Default Parameter Value after Writing over It:

If you enter the wrong value while programming parameters, you can restore the
default if you have not yet pressed the ENTER key. To do so:

1. Press the PROGRAM key.

2. Press the ENTER key. The default value of the parameter will be displayed
again. You can select it with ENTER or enter a new one and press ENTER.

To Restore All the Default Values to General (P) Parameters:

If you need to restore all the default values for General (P) parameters after
programming them, you can do so using the Restore Defaults parameter (P.050).

1.2 Start-Up Procedure (Volts/Hertz)

This section describes the start-up procedure for drives set up for V/Hz regulation.
Before using this procedure, you should have read section 1.1 for information you
need to know before working with the drive.

Step 1. Power Up the Drive

This step verifies that the drive powers up and passes the power-up diagnostics.
After the drive passes the diagnostics, the keypad/display automatically enters
monitor mode, with speed displayed.

Turn power on.

e N
EE The initial display shows SELF, with all
5 E L /: monitor mode and status LEDs on, indicating
e =mx~: ﬂm the drive is performing power-up
E:'Ps Em frosna) 288 ] diagnostics.

Wl ToRQUE B REVERSE
EllPessword [l PROGRAM ENTER

sTOP
reseT || START | 225

. —
e R
U [_T_"z] After diagnostics are complete (5-6
seconds), the SPEED LED is on and the
Mlceesd  J mumena mm keypad/display is in monitor mode. The
Swes Eiﬁ‘;o -ﬂ displayed value is zero. You can move
Elvonve oo revense. through the five items accessible in monitor
reonwer S rrocmy | SR mode - Speed, Volts, Amps, Hz, and Kw - by
(2 Lo | msme pressing the ENTER key.
. J
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Step 2. Select Program Mode

In this step, you will select program mode, which will give you access to the First
Menu General (P) parameters.

Press the PROGRAM key.

P [Z]E The PROGRAM LED is on and the First
-~ Menu General (P) parameters can be

Mere i MM accessed.
= SR ol

Ckw FORWARD
Emmus ] REVERSE
[T rassword  Hll PROGRAM ENTER

_STOP_
REseT l START

Step 3. Program First Menu General Parameters P.000 - P.005

This step describes how to change First Menu General (P) parameters P.000
through P.005. P.000 selects where the drive is controlled from. This procedure
assumes local control from the keypad (P.000 = LOCL), which is the default setting
for the parameter.

Step 3.1 Press the ENTER key to display the first parameter, P.000, Control Source.

' )

The default setting for P.000 is LOCL, or
D U D IZ]E local control.

A o)
Il sPEED IZIHUNNme m-

CJvouts I Remo’

CJawes [Jswoa %
Cxz ] auto

Cxkw Il FORWARD

I:I'romue I REVERSE
Il PROGRAM ENTER

STOP
| RESET I START Vv

Step 3.2 Press the A key to display P.001, Accel Time 1 (RAMP 1).

(" N\

P 0 | (a]¥] This parameter sets the acceleration time in
seconds.
EMsPEED ] RUNNING mw

Jvouts I:l REMOTE

=0
ez I:IAUTO JOG

Cxkw Il FORWARD
CJTorQUE [ ] REVERSE
[IPassword Il PROGRAM ENTER

e || START | e
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Step 3.3 Press the ENTER key to display the default setting of P.001.

r N
This displays the default setting for

200 | a)Y] ion i
LU acceleration time (20.0 seconds).
I SPEED E:m;«:
=

TORQUE (] REVERSE
JPassword [l PROGRAM ENTER

STOP.
| T || sTarT | omsvcepe
.

/

Step 3.4 Press the A key to increase acceleration time, or the ¥ key to decrease
acceleration time.

The adjustment range is:

1.0 to 999.9 seconds.

VALUE ENTERED: I:I

Step 3.5 Press the ENTER key to save the changed value.

( A
P U U / B]l?_l After pressing ENTER, the same parameter
. number is displayed. You can now go to the
EMsPEED [ RUNNING next parame’tel'.
= 25 el ‘
B i rom
CJtoraue [_] REVERSE
[JPassword [l PROGRAM ENTER

Step 3.6 Press the A key to display P.002, Decel Time 1 (RAMP 1).

' N\

This parameter sets the deceleration time in

PD UE’ IZ]E] seconds. The default stop method is
Mo A coast-to-stop, set in P.025.
Daws  Shios, prooma][ 58 |

Exw
[JtorQUE ] REVERSE
[l PROGRAM ENTER

[Password
STOP
l RESET I START | IR
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Step 3.7 Press the ENTER key to display the default setting of P.002.

( a
This displays the default setting for

E UU [Z][z‘ deceleration time (20.0 seconds).

EllsPeedp  [J RUNNING m@

Cvouts |:| nsmo
=

AMPS
Hz [:] AUTO

=
Ckw I FORWARD
=
-

TORQUE [ REVERSE
JPassword Il PROGRAM ENTER

STOP.
[—_nEserl START | gmsvcepe

Step 3.8 Press the A key to increase deceleration time, or the ¥ key to decrease
deceleration time.

The adjustment range is:

1.0 to 999.9 seconds.

VALUE ENTERED: |:|

Step 3.9 Press the ENTER key to save the changed value.

f ~

POO2 | (AlY] After pressing ENTER, the same parameter

number is displayed. You can now go to the
vours I:Inuumne m Reverss next parameter.

AMPS RUN
Hz D AUTO JOG

Kw
TOHQUE D REVERSE

STOP.
lnssEr START | geascegy

ﬂﬂﬂﬂﬂ[l

Step 3.10 Press the A key to display P.003, Minimum Speed.

ATTENTION: The drive can operate near zero speed. The user is
responsible for ensuring safe conditions for operating personnel by
providing suitable guards, audible or visual alarms, or other devices to
indicate that the drive is operating near zero speed. Failure to observe
this precaution could result in severe bodily injury or loss of life.

p

\

P U D 3 [EE] This parameter sets the minimum speed in
Hz.

I sPEED ElauNNma mm

vouts ] RemoTE
CJawes  [Jwoa RUN
CHz CJauto JOG
kw 5 FORWARD
I:Tonous REVERSE

Il PROGRAM ENTER

sToP_
L RESET I START | ISl

J
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Step 3.11 Press the ENTER key to display the default setting of P.003.

-

Forwtfd
I sPEED Dﬁunnma MAN R.m,.

[vouts ] REMOTE

Cawes CJJoG RUN
CHz CJauto JoG
Ckw R FORWARD

[JTomrQuE [ ] REVERSE

[JPassword [l PROGRAM ENTER

STOP.
L '—RESET START | SeLunvceys

~

This shows that the default setting for
Minimum Speed is 5.0 Hz.

Step 3.12 Press the A key to increase minimum speed or the ¥ key to decrease

minimum speed.

The adjustment range is:

0.5 Hz to the value set for P.004 (Maximum

Speed).
[ ]

VALUE ENTERED:

Step 3.13 Press the ENTER key to save the changed value.

—

P @E

~N

After pressing ENTER, the same parameter
number is displayed. You can now go to the
next parameter.

Step 3.14 Press the A key to display P.004, Maximum Speed.

-

PO0H)
POUT =

voLTS

AMPS

Oz \:I AUTO
Cdkw B FORWARD

!:TORQUE [ REVERSE

[JPassword [l PROGRAM ENTER

sTop
| RESET I START | ZEEvl®

F]D

N

This parameter sets the maximum speed in
Hz.

In addition, the drive has overfrequency
protection by means of H.022. Refer to the
description of this parameter and be sure to
set it appropriate to your application.
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Step 3.15 Press the ENTER key to display the default setting of P.004.

ATTENTION: The user is responsible for ensuring that driven machinery,
all drive-train mechanisms, and application material are capable of
safe operation at the maximum operating speed of the drive. In V/Hz
regulation, overfrequency protection in the drive is provided by means
of H.022. Failure to observe this precaution could result in bodily

injury.

600 Ay

AUTO || Forward
e (32 ]
D Joe

CJauto

I FORW.

| AT I START | SRS

This shows that the default setting for
Maximum Speed is 60.0 Hz.

Step 3.16 Press the A key to increase maximum speed or the ¥ key to decrease
maximum speed.

The adjustment range is:

15.0 Hz to the value set for H.022
(Overfrequency Limit).

The maximum value is 210 Hz.

VALUE ENTERED: ||

Step 3.17 Press the ENTER key to save the changed value.

-~

POOY | alY)

HHHDDD

SPEED
VOLTS
| AMPS
Hz

TOHQUE

UTO Folward
] RUNNING mN

I:l nsmors

nuu
|:| AUTO m
- FORWARD
[ Revers!

[} Pnoeam ENTER

e I START | ZRASP

N

After pressing ENTER, the same parameter
number is displayed. You can now go to the
next parameter.

1-8
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Step 3.18 Press the A key to display P.005, Current Limit.

s

POOS | AN
Wseeey o ruwine MM

vouts
S
- CJauto J0G
kw Il FORWARD

I:

mnous [ REVERSE
[l PROGRAM ENTER

oy || saRT | mmumceym

~

This parameter sets Current Limit, which
corresponds to the value in parameter
P.095, Power Module Output Amps.

Step 3.19 Press the ENTER key to display the default setting of P.005.

—

AUTO || Forward
Il sPEED r:lnuuums m@

Clvouts l__‘l nemo

CJawps auN
Srall=r e -
lkw

l:!roaous IZI nsvsnse
I PROGRAM ENTER

Testr || sTaRT | Zmsycepr

~

This shows that the default setting for
Current Limit is 100.

Step 38.20 Press the ¥ key to decrease current limit. Decrease current limit only
if the motor nominal current rating is less than the drive nominal current

rating.

Use the following equation to calculate
current limit:

Motor Rated Amps®
Rated Drive Output Amps®

x 100

™ From motor nameplate

@ See the hardware reference manual for
ratings.

Adjustment Range: 50to 110

VALUE ENTERED: I:I

Starting Up the Drive for Volts/Hertz Regulation
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Step 3.21 Press the ENTER key to save the entered value.

—

AuTO Fokud
e

CIvouts

CJawps l:l Joe nuu

iz ] Auto Joe
Il FORWARD

Dronaue
TORQUE REVERSE
[JPassword Il PROGRAM ENTER

STOP
e || saRT | ey

~

After pressing ENTER, the same parameter
number is displayed. You can now move to
the next parameter.

Step 4. Enter the Second Menu Password

This step is required in order to access the Second Menu General (P) parameters
and the Volts/Hertz (H) parameters.

Step 4.1 Press the A key to display parameter P.006, Second Menu Password.

-~

PO0E | alY]
Msree mm

Cvours

CJawps RUN
=ra =g
kw I FORWARD

[CJToraUE [] REVERSE
[Jrassword Il PROGRAM ENTER

STOP

meseT || START | P

~

This parameter allows you to enter the
factory preset password that allows access
to the Second Menu.

The Second Menu provides access to all
parameters and the error log.

Step 4.2 Press the ENTER key.

Vs

AUTO
EsPEeD [ RUNNING MAN m,s.

~

Zero is displayed.

GV3000/SE 230 VAC Drive, Software Reference Version 6.06



Step 4.3 Press the A key until the password number 107 is displayed.

' N\
/ U 7 [Z]E] Note that the password, and access to the
Second Menu, will be retained if the drive
Forward | .

e S nowore loses and regains power.

=rall =

Cxw Ml FORWARD

[CJToRQUE [ REVERSE

[JPassword Ml PROGRAM

=

(. J/

Step 4.4 Press the ENTER key to save the password number.

r ~

POOE | (Al After pressing ENTER, P.006 is displayed.

You now have access to all parameters and

B ] AUNNING the error log.

voLts [ ReMOTE

S B2 p(m) |
Evoraue Lo nevenss After the password is entered, the parameter
= value is reset to 0.

Step 5. Program the Second Menu Volts/Hertz (H) Parameters

This step describes how to program the parameters that apply to V/Hz regulation
only.

Step 5.1 Press the PROGRAM key to return to the First Menu.

~ 3

P — E"E The display returns to the General (P)
. arameters in the First Menu.
MMBsreeD [ RUNNHG p

voLts ] REMOTE

AMPS =3 wa RUN
Hz CJauto JOG
Kw [ FORWARD
TORQUE ] REVERSE

Password  JIll PROGRAM ENTER
STOP l eLLANCS]
RESET START For ==

000000
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Step 5.2 Press the A key twice.

—

~

AUTO Forward
ElisreeD ] RUNNING MAN nm,,.

Clvouts IZREMO
Camps RUN
=ral =t e
%Kw =
 TORQUE nsve E
I PROGRAM ENTER

_STOP_ l
RESET START oa5sr

I SPEED EI auuume -@

VOLTS

AMPS RUN
Hz l: AUTO JOG

Kw
TOROUE |: REVERSE
Il PROGRAM ENTER

STOP.

RESET START P

Hﬂﬂﬂﬂﬂ

The error log (Err) is bypassed, then ......

.. the Volts/Hertz (H) parameter main menu
is displayed.

Step 5.3 Press the ENTER key to access the first Volts/Hertz parameter: H.000,

Motor Nameplate Volts.

- 3

HOOO | AlX)
e 3

AMPS RUN
==
kw
CJToRQUE :l REVERSE
=

JPassword [l PROGRAM | ENTER

STOP.

e || smAr | mmscem

This parameter sets the Motor Nameplate
Volts and is taken directly from the motor

_ nameplate.

Step 5.4 Press the ENTER key.

Ve

N

UTO Fofwmd
-SPEED I:l HUNNING Fumrs.
AMPS I:I JOG RUN.

Hz CJauto JOG

IZ
=
Ckw Il FORWARD
CJrorave [
[JPassword

REVERSE
[l PROGRAM ENTER

| RESET l START | Sl

Default value varies.

The default setting for H.000 is displayed.
The factory-set default value is 230.

1-12

GV3000/SE 230 VAC Drive, Software Reference Version 6.06



Step 5.5 If no change was made, press the ENTER key to return to the parameter. If
you changed the value, press ENTER to accept the change and return to
the parameter.

HOOO | (A Y] After pressing ENTER, the same parameter

is displayed.
— played. You can now move to the next
EsPEED E]RUNNING MM parameter.

Cvouts I Remote

CJavwes  CJyoe AUN.
Sra =T e
kw [ ] ARD

i:rroaous C_J REVERSE

sTOP_
l RESET I START | ZR5ASP

Step 5.6 Press the A key to display H.001, Motor Nameplate Base Frequency.

Note that if Motor Nameplate Base Frequency is not set correctly, the
monitor mode SPEED display will also not be scaled correctly.

' A\
H 0 U / @E This parameter adjusts the volts/hertz ratio.
Base frequency is the set frequency at which
-sreeo gm;"g m& the output voltage reaches the Motor
=ra= mw-ﬂ Nameplate Voltage.
\:ITOHOUE [ REVERS!
- rrochu | ewren See figure 4.10 in chapter 4 for more
u START | &Sl information.
. J/

Step 5.7 Press the ENTER key.

'd )

E D D (a][v] The default setting of 60.0 Hz is displayed.
M sPEED l:launnme m Toverse

RSE
JrPassword Nl PROGRAM ENTER

STOP
RESET l START | SRSl

Step 5.8 Press the ¥ key to decrease base frequency, if necessary.

This value will typically not need to be
changed from 60 Hz.
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Step 5.9 Press the ENTER key.

r

Elispeed [ RUNNING m@

vouts l:l REMOTE
Javps

Chz |:l AUTO
Clkw Il FORWARD

I':Toaous [C_J REVERSE
I PROGRAM ENTER

STOP
nssal START | Zmsance

1

After pressing ENTER, the same parameter
is displayed. You can now move to the next
parameter.

Step 5.10 Press the A key to display H.002, Motor Nameplate Amps.

ATTENTION: This parameter setting must not exceed the rated amps
found on the motor nameplate. Excess heating of the motor could
result if this is not the case. Failure to observe this precaution could
result in damage to, or destruction of, the equipment.

AUYO Forward
e 352 ]
vov:rs

AMPS RUN
SR fel[2]

Kw I FORWARD
'ronouE [ REVERSE
Il PROGRAM ENTER

I'Iﬂ[l

ﬂﬂﬂ

STOP.

ST || sTaRT | smsscep

N

This parameter specifies the Motor
Nameplate Amps and is taken directly from
the motor nameplate.

Step 5.11 Press the ENTER key.

Ve

AUTO Forward
EsPEED IZIHUNNNG MAN Rwom

Jvouts IZI nmors

awps RUN
el =r e
Ekw [} Fonwmn

CJTtoraue [ REVERS!

[Jrasswod HEL PHOGRAM ENTER

RESEI’ START mm”

~

The default setting depends on the drive
rating. The display shown here is only an
example.
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Step 5.12 Press the a key to increase the motor nameplate amps, or the ¥ key
to decrease motor nameplate amps.

The adjustment range depends on the drive
rating. See Appendix C.

VALUE ENTERED: |:|

Step 5.13 Press the ENTER key to save the changed value.

— \

H B D C—' (a]v] After pressing ENTER, the same parameter

== is displayed. You can now move to the next
[ sPEED I:!aunnme MM parameter_

VOLTS

AMPS
Hz :I AUTO
ARD

=
=
=
Exkw
[
O

 TORQUE :IREVERSE
JPassword [l PROGRAM ENTER

STOP.
I_—nsserl START | geuscege

Step 5.14 Press the A key to display H.003, Torque Boost Voltage.

( w
H U D 3 (a]v] This parameter is required to offset the
voltage drop of the motor at low speeds and
e muine mm produce constant torque. For example, high
= E3 friction loads may require high starting
==
E TORQUE E] :nE‘éEeﬁ p— torque. .
e Refer to figure 4.11 in chapter 4 for more
S _ information.

Step 5.15 Press the ENTER key.

- 3

U 5 IZ]E] The default setting is 0.5.
M sPEED \:launnma m@
= =

Il FORWARD
TOHQUE [ REVERSE

JPassword [l PROGRAM ENTER
STOP

feer || START | mmsncepe

HHHHHD
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Step 5.16 Press the a key to increase the torque boost voltage, or the ¥ key to
decrease torque boost voltage.

Important: If you set H.003 = 0, you must perform the identification test, controlled by
H.020, prior to running. Refer to the H.020 parameter description for

more information.

The adjustment range is:

0.0% to 20.0%

VALUE ENTERED: |:|

Step 5.17 Press the ENTER key to save the changed value.

~

AUTO Forwud
B SPEED I:'l RUNNING m@
Cvouts

CJawps RUN

= SR ]

=
\"__]Tonouz :IREVE E
[ PROGRAM ENTER

STOP
RESET START o=y o

N

After pressing ENTER, the same parameter
is displayed. You can now move to the next
parameter.

Step 5.18 Press the A key until H.017, Input Power/Snubber Configuration, is

displayed.

Forward
e —
VOLTS REMOTE

AMPS RUN
=

TOHOUE |:] nsvsnss
B PROGRAM ENTER

STOP
reseT || START | Z2%EA<P

ﬂﬂﬂﬂﬂ[l

This parameter selects the input power
supply type/snubber resistor kit
configuration. See chapter 4 for more
information.
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Step 5.19 Press the ENTER key.

p
\
U EE The default setting is O.
mew S
Sars 500, froon] B ]
Ckw [l FORWARD

CJvoraue ] REVERSE
[ PROGRAM ENTER

Cpassword
STOP.
I RESET I START | AP

Step 5.20 Press the A key to increase the selection value, or leave it at 0.

If you do not have AC input or you are using a snubber resistor, see the
H.017 parameter description for more information.

' N\
U IZ]E] The adjustment range is:
Moresy e 0 = AC input; snubber resistor not used;
Dwws Do ride.-through enabled. .
Lo e I FoRWArD 1 = AC input; snubber resistor used,;
':"’:::"’ . ProcRa W ride-through enabled.
oEr 2 = DC input; snubber resistor not used;
L ) ride-through disabled.
3 = DC input; snubber resistor used;
ride-through disabled.

4 = DC input, snubber resistor not used;
ride-through enabled. )

5 = DC input; snubber resistor used;
ride-through enabled.

VALUE ENTERED: | |

Step 5.21 Press the ENTER key to save the changed value.
( )
H D / -, E]E' After pressing ENTER, the same parameter
. is displayed. You can now move to the next
Miiermm L] maemo parameter.
==

CJTorauE [ REVERSE
[JPassword Il PROGRAM ENTER

STOP
BE || smanr | mmscepe
.

vy
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Step 5.22 Press the A key until H.018, Volts/Hertz Curve Type, is displayed.

— N

AuTO Forwmd
Il sPEED I:Inuuume m@
=5 S b=

AMPS =l woa
ENTER

Hz CJAauto
Fr o=

This parameter selects the type of curve for
volt/hertz regulation. See chapter 4 and step
5.24 for more information.

[ | FOFIWARD
[ REVERS!

=
=
[w—
=
[ [ ] PHOGRAM

Kw
] TORQUE
] Password

STOP
RESET

START

Step 5.23 Press the ENTER key.

~

The default setting is O for linear curve.

nngnn

STOP
RESET

START

Step 5.24 Press the A key to increase the selection value to 1 or 2, or leave it at 0.

The adjustment range is:

0 = Linear curve

1 = Optimized curve for Reliance Electric
RPM AC motors

2 = For centrifugal pump and fan motor
applications

VALUE ENTERED: ||

Step 5.25 Press the ENTER key to save the changed value.

e N

HO 1G] aY)
e (402 Vo]

After pressing ENTER, the same parameter
is displayed. You can now move to the next

Emerey parameter.
= =]

CJhz I: AUTO JOG

Elkw Il Fo

CJvorave 3 REVERSE

[Jrassword Il PROGRAM ENTER

STOP
RESET

START

o o
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Step 6. Return to Monitor Mode

This step describes how to exit program mode and return to monitor mode.

Step 6.1 The display should now show the last parameter adjusted in Step 5,
H.018.

AUTO Fofwud
EllsPEeD ] RUNNING m@
Jvouts l:] REMOTE

aves nun
- |:I AUTO JOG
lkw

I:'!Toaoue ]:[ HEVEHSE
[l PROGRAM ENTER

FEsT l START | 2559l

Step 6.2 Press the PROGRAM key twice to exit program mode.

( =\
U E]E] The display returns to monitor mode with
speed displayed. The SPEED LED is on
e L and the PROGRAM LED is off.
=5 2B bl
Droaous I:la&vaase
[JPassword [ PROGRAM ENTER
ST || stamT | Sesvcege
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ATTENTION: The subsequent steps require rotating parts and/or
electrical circuits to be exposed. Stay clear if unit must be running, or
disconnect and lock out or tag power source if contact must be made.
Failure to observe this precaution could result in severe bodily injury or
loss of life.

Important: The stop input on the terminal strip is not active when the Control
Source parameter (P.000) is set to LOCL, as it is during this start-up
procedure. Use the STOP/RESET key if you need to stop the drive.

Step 7. Check Motor Rotation Direction

This step involves verifying the speed reference is set to minimum speed, starting
the drive, and checking that the motor rotates in the correct direction. It is
performed with the motor disconnected from the load.

Step 7.1 Press the PROGRAM key until the PROGRAM LED turns off.

( N\

D [Z][_i] The keypad/display will enter monitor mode.

AUTO Forwani
Il sPeED Enunnme MAN R.,,.,,.

VOLTS

AMPS FIUN
Hz Ij AUTO .IOG

'ronous |:|nsv5nss
JPassword [_] PROGRAM ENTER

STOP.
|@| START | Zmasncegm

000000

Step 7.2 Verify that the AUTO LED is off (press the AUTO/MAN key until the
AUTO LED turns off).

This selects the local keypad as the speed
reference source.

Step 7.3 Press the A key or the ¥ key once.

' A

II The monitor mode LEDs will all turn off and
mw the manual speed reference value will be
erem 3 ':'"'J""'"e Man ) (everse displayed. The speed reference value is in
Siwe S oo 22 the units defined in P.028. The display
ivorove o nevense. shown here is only an example.
[Jrassword [] PROGRAM ENTER
|| smant | mmvempm
(. J

Step 7.4 |f the speed reference is at minimum speed, then proceed to Step 7.6.

If the speed reference is not at minimum speed, proceed to Step 7.5.
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Step 7.5 Press the ¥ key to decrease the speed reference value.

Step 7.6 Press the ENTER key to return to monitor mode.

'a 3\

Ellspeep [ RUNNING 'E%.,“P&

JvoLts ] ReMOTE

Cdawes [Juoe
==
Elxw Il FORWARD

CJTorauE [_] REVERSE

[JPassword [ PROGRAM ENTER
SToP
RESETI START | ZSP
L J

Step 7.7 Verify that you have selected RUN and FORWARD. Press the START key.

( A

/ 5 U EE The drive is now running. The keypad/

display is in monitor mode and the SPEED,

ey Mmoo RUNNING, and FORWARD LEDs are on.
Sawes Shos - frooawd 52 ] The drive should be running at minimum
Elvencve ol reverse speed. The sample display shows 150
{JrPassword [ ] PROGRAM ENTER RPM

meEr || staRT | mmscnp '

\ J

Step 7.8 Visually check that the motor rotates counter-clockwise (CCW) when
' viewed from the driven motor shaft end.

CCw

O
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Step 7.9

e |f the rotation direction is NOT correct, press the STOP/RESET key and
continue with Step 7.10.

* If the rotation direction is correct, continue with Step 7.14.

o p
D [Z][z] When the STOP/RESET key is pressed, the
RUNNING LED turns out.
ElspeeD ] RUNNING

CJvouts ] REMOTE

Step 7.10 Turn off and lock out or tag power to the drive.

Step 7.11 Verify that the DC bus capacitors are discharged. Refer to the
hardware reference manual for this procedure.

ATTENT!ION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait
five (5) minutes for the DC capacitors to discharge and then check the
voltage with a voltmeter to ensure the DC capacitors are discharged
before touching any internal components. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Step 7.12 Switch any two of the motor leads (U, V, or W).

Step 7.13 Turn power on, and press the START key. Repeat Step 7.8.

Step 7.14 To make sure that the drive is not inadvertently started, turn off and
lock out or tag power to the drive. Verify that the motor direction is
appropriate for the required machine direction, and then connect the
motor to the load.
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Step 8. Run the Drive

This step describes how to adjust the speed reference from the keypad and run the
motor up to maximum speed in Hz. At maximum Hz, you must check values in
monitor mode. This step assumes you have connected motor to the load.

ATTENTION: The user is responsible for ensuring that driven
machinery, all drive-train mechanisms, and application material are
capable of safe operation at the maximum operating speed of the
drive. In V/Hz regulation, overfrequency protection in the drive is
provided by means of H.022. Failure to observe this precaution could
result in bodily injury.

Step 8.1 Press the ENTER key until the Hz LED turns on. (If the drive is not
running, press the START key.)

s N\

I This example shows the minimum hertz
setting of parameter P.003.

speep Ml RUNNING Mm m

Cvots ] REMOTE

CJamps CJwa HUN
[ 13 CJauto JOG
Ckw [} Fonmno

CJtorQue [ REVERSE
[Jrassword [ PROGRAM ENTER

sToP
rEseT || START | RS

Step 8.2 Press the a or ¥ key once. All of the monitor mode LEDs turn off.
Increase the speed reference to the maximum value by using the a key.

Wait five seconds or press the ENTER key to return to monitor mode.

( 1\

E U U EE} This increases the drive speed refe:rence

and the motor will rotate up to maximum

SPEED -mnnme -M Speed.

VOLTS

=TT
Hz DAUTO

oPcue [ REvERSE. m The monitor mode LEDs turn off when the

Password [_] PROGRAM

reference is changed.
= °

0000000

The display now shows the drive speed.
5 U U E"E Your speed display may be different.
CJspeep MMl RUNNING mm

CJvours [ REMOTE

CJavps = woae RUN
L3 2 auto JOG
Ckw [l FORWARD

[JToRQUE [ ] REVERSE
[JPassword [_] PROGRAM ENTER

STOP RELIANCS]
RESET START For ==
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Step 8.3 Press the ENTER key to move to the VOLTS display.

~

E’ 30 (a]¥] This_examp|e shows the output volts at

Maximum Speed (P.004). Your actual
Cgsree> I e mw reading may be different.

CJawps nuu
CHz Cl AUTO JOG
CJToRQUE |:1 aevense
[ JPassword [] PROGRAM

STOP

J VALUEREAD: [ ]

Step 8.4 Press the ENTER key to move to the AMPS display.

e A
3 / EE This example shows the output amps at
Maximum Speed (P.004). Your actual
Heree 52%"3 M® reading may be different.

W AvPS

ke \:I AUTO
Ckw Il FORWARD
[:l'ronoue ] REVERSE

[JPassword [] PROGRAM ENTER

STOP

Reset || START | RSP

L ) VALUEREAD: ]

Step 8.5 Press the ENTER key to move to the Hz display.

f )
E DD E]E] This example shows the Hz value
- = corresponding to the value set in parameter
Hsreeo 5::,’;2‘"“ m- P.004, Maximum Speed. Your actual
Ei&:”s :I:gro frosna] 525 ] reading may be different.
e %Eﬁﬁi ENTER
Feser || START | Zmsucsp

L D VALUEREAD: [ |

Step 8.6 Press the STOP/RESET key. The driven motor should stop as
programmed in P.025, Stop Type.

End of V/Hz Start-Up Procedure

This is the end of the basic V/Hz start-up procedure. When the start-up values are
final, Appendix B can be used to record final settings.

To configure remaining parameters according to the specific application, refer to
Chapter 4, Programming Reference. If you have purchased the Control and
Configuration Software (CS3000), save your configuration to a personal computer.
Refer to the CS3000 software instruction manual (D2-3348) for this procedure.

Recall that the Control Source parameter (P.000) was set to LOCL in this start-up
procedure. If you need to operate the drive from a different control source, you will
need to change the setting in parameter P.000.
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CHAPTER 2

Starting Up the Drive
for Vector Regulation

This chapter describes the basic start-up procedure for drives which utilize flux
vector control (FVC) or sensorless vector control (SVC). Part of this procedure
describes how to select vector regulation.

If you are starting up a drive which will perform V/Hz regulation, refer to the V/Hz
start-up procedure in chapter 1.0 instead. Do not perform the start-up procedure in
this chapter.

The start-up procedure below provides step-by-step instructions for:
e powering up

* checking monitor mode displays

* accessing program mode

» configuring General parameters (designated with a "P")

» configuring specific vector parameters (designated with a "U")

* checking motor rotation direction

¢ running the drive

This start-up procedure describes how to program the minimum set of parameters
that usually need to be programmed for applications using vector regulation. Once
you program these parameters, their values are retained even if power is lost. You
only need to re-program them if you want to change how the drive operates.

Your application may require programming other parameters in addition to the ones
described in this start-up procedure. Refer to chapter 4 for a description of all
parameters to verify whether you need to program any additional parameters as
well. Appendix A provides a list of parameters listed alphabetically.

Throughout this manual, you will see references to parameter names and the
numbers that identify them for the drive. This manual uses the same format that will
be shown on the keypad/display to refer to parameters:

P.nnn
U.nnn
H.nnn
r.nnn

where: nnn is a number
P designates General parameters
U designates Vector parameters
H designates Volts/Hertz parameters
r designates optional RMI parameters
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Preparing for Start Up (Vector)

Read through the following sections to prepare for the start-up procedure.
What You Need To Know:

* You must be qualified to perform the procedure and be familiar with vector
regulation.

e You should be familiar with the keypad/display. If you are not familiar with the
keypad/display, refer to chapter 3, which describes it.

What You Need To Do:

e Complete all hardware installation as described in the hardware reference
manual. This includes connecting input power, input transformers (if required),
disconnects, fuses, the encoder (if used), and the terminal strip on the drive.

* Record the following motor data from motor nameplate for use during the
procedure:

Motor rated horsepower:
Motor rated amps:

Motor rated volts:

Motor base frequency:
Motor rated RPM:
Number of motor poles! :

1 Reliance RPMT™ AC motors are 4-pole regardless of base RPM. Standard NEMA motors are

as follows:
3600 RPM = 2 poles
1800 RPM = 4 poles
1200 RPM = 6 poles
900 RPM = 8 poles

Consult your motor supplier if you are unsure of the motor design you are using.

e If an encoder is used, record the following encoder data. Make sure the
encoder is mounted to the motor and connected to the drive.

Encoder PPR:
e Connect the drive to the motor and disconnect the motor from the load.

» Check that you have not been prevented from programming the drive. If the
PASSWORD LED on the keypad is on, programming has been prevented in
parameter P.051, Programming Disable. Refer to section 4.4 in this manual for
the procedure to enable programming.

If You Have a Problem:
To Exit:

During most of the start-up procedure, you will be in program mode, which is used
to program parameters. If you want to stop programming parameters, you can exit
program mode. You can do this by pressing the PROGRAM key until the
PROGRAM LED has turned off. This will place the keypad/display in monitor mode,
the default. You can read more about these modes in chapter 3.
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2.2

To Restore a Default Parameter Value after Writing over It:

If you enter the wrong value while programming parameters, you can restore the
default if you have not yet pressed the ENTER key. To do so:

1. Press the PROGRAM key.

2. Press the ENTER key. The default value of the parameter will be displayed
again. You can select it with ENTER or enter a new one and press ENTER.

To Restore All the Default Values to General (P) Parameters:

If you need to restore all the default values for General (P) parameters after
programming them, you can do so using the Restore Defaults parameter (P.050).

Start-Up Procedure (Vector)

This section describes the start-up procedure for drives set up for vector regulation.
Before using this procedure, you should have read section 2.1 for information you
need to know before working with the drive.

Step 1. Power Up the Drive
This step verifies that the drive powers up and passes the power-up diagnostics.

After the drive passes the diagnostics, the keypad/display automatically enters
monitor mode with speed displayed.

Turn power on.

( )
5 E L F @[Zl The initial display will show SELF, with all
monitor mode and status LEDs on, indicating
Emseee0 N RUNNING the drive is performing power-up diagnostics.

Elvorts  EEl REMOTE

Elaves B 06
|14 R AuTo JOG
kv [ FORWARD

WM ToroUE Il REVERSE
EllPassword [l PROGRAM ENTER

STOP

reseT || START | ZE5WSP

Starting Up the Drive for Vector Regulation

'a \
U E]E] After diagnostics are complete (5-6
seconds), the SPEED LED is on and the
Emseesn ] keypad/display is in monitor mode. The
Sawes 5ios froose] 57 ] displayed value is zero. You can move
Elvoncue o cevense. — through the six items that can be accessed
i iy in monitor mode — Speed, Volts, Amps, Hz,
EEEr— Kw, and Torque — by pressing the ENTER
4 J key
23



Step 2. Select Program Mode

In this step, you will select program mode, which gives you access to the First Menu
General (P) parameters.

Step 2.1 Press the PROGRAM key.

s N

,j —_ E]E] The PROGRAM LED is on and the First
Menu General (P) parameters can be

] D RUNNING WW
SPEED MAN_)(Reve:
Cvots e accessed.
Jawps
=
E:TOHOUE :]REVERSE

[Jrassword [l PROGRAM m
- START | gesvcegm

Step 2.2 Press the ENTER key.

1 Y
The first General (P) parameter in the First

P U UU @E] Menu, P.000, is displayed.

Em Elnuumm Em

=F R Pl

xw -
CJToRauE REVERSE
[JPassword R PROGRAM ENTER

STOP.
|nssa| START | rmsncegm

Step 3. Enter the Second Menu Password

This step is required to access the Second Menu General (P) parameters and
Vector (U) parameters.

Step 3.1 Press the A key until P.006, Second Menu Password, is displayed.

( )
This parameter allows you to enter the

P U D 5 E]E] password that allows access to the Second

53;552 \:lauuume mm Menu.

%x?s |:|AUTO -ﬂ

Eronoue [ nevense. The Second Menu provides access to all the
ENTER
e Moy (25 parameters and the error log.
I weser || START | SEvel®
L )
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Step 3.2 Press the ENTER key.

( )
D LT_]E Zero is displayed.
Elseee0 [ Rum«me mm

Cvouts |:l nmore

CJamps RUN
Ok :l AUTO JOG

xw Il FORWARD
l:]'roaoue [ REVERS|
[JPassword - mew ENTER

STOP

Step 3.3 Press the A key until the password 107 is displayed.

[ )
/ D 7 [B[z] Note that the password, and access to the
Second Menu, will be retained if the drive
ees ggggg m Reverse loses and then regains power.

CJaves oG auN
Ewz |:1 AUTO JOG
[

|: | TORQUE l:l Rsvsns

[JPassword Il PROGRAM ENTER

STop_
RESET l START | 22l

. )

Step 3.4 Press the ENTER key to save the password number.

e N

POOE | A After pressing ENTER, P.006 is displayed.

oy You now have access to all parameters and
Wlsrem g;g_';gme MM the error log.

CJavps RUN
-5 l:] AUTO JOG
Ckw R FORWARD

[:  TORQUE r:] REVERSE

[JPassword [l PROGRAM ENTER

RESET START Fry
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Step 4. Program the Drive for Vector Regulation

This step describes how to change parameter P.048 (Volts/Hertz or Vector

Regulation) to vector.

Within vector regulation, you can program the drive for flux vector control (FVC) or
sensorless vector control (SVC). FVC operation requires an encoder. SVC
operation does not require an encoder. Both options require U.048 to be set to
UEC. In a later step, you will select either the FVC option or the SVC option.

When you enter the value for vector regulation (P.048 = UEC), the drive performs a
diagnostic check. After the diagnostics, the drive enters monitor mode with speed

displayed.

Step 4.1 Press the A key until P.048, Volts/Hertz or Vector Regulation, is displayed.

-~

————

=lvoLts \:l HEMO

CJavps nun
el =ro g )

=
kw Bl FORWARD
=
=

JTORQUE [ REVERSE

JPassword [l PROGRAM ENTER

stop
RESET I START | IS5l

T

Step 4.2 Press the ENTER key.

-

AUTO Forwnld
B sPEED Claunume m@

vours I:I REMOTE

Cawps

EHz |:I AUTO

Ckw Fonwmn

[CJToRrQuE [_] REVERS!

[rassword H Pnoenm ENTER

STOP. RELIANCS|
| RESET I START o

~

The default setting for P.048 is V/Hz
regulation.

Step 4.3 Press the A key to display UEC, vector regulation.

-

UEL @[i]

Forwmd
EsPeeD I RUNNING MAN Flmm
Cvots ] REMOTE

CJawes  [Jwoa RUN
=l =ro e
Ekw I FORWARD

[CJTorRQUE [ REVERSE
[JPassword Il PROGRAM ENTER

STOP
l reseT || START | S5Vl

~
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Step 4.4 Press the ENTER key to save the setting.

~

PO4HE

CJames e
EHz ] auto

'ro Forwald
EMspeeD ] RUNNING MAN aw.m

[JvoLts [ REMOTE

Cxw Il FORWARD
[CJTorQUE [] REVERS
[JPassword Il PROGRAM ENTER

W

(a) V]

STOP.
| RESET l START | Il

After pressing ENTER, the same parameter
number is displayed. You can now go to the
next step.

Step 4.5 Note the display.

-

S5ELF

I AMPS
|4 - AUTO

Elisreep [l RUNNING m@

EEvoLTs - REMOTE

L Il FORWARD
WM TorQUE Il REVERSE
ElPassword [l PROGRAM ENTER

(a]¥]

ﬁUN
JOG

STOP
RESET START

=5Er

0

EsPEED ] RUNNIN

E=James
ez »EIAuro

voLTs - Cl REMOTE

Ckw
[: TORQUE |:| HEVERS
[Password [ PROGRAM ENTER

IZHZJ
@-

l START | Seusnceym

After the regulation selection is changed, the
drive will perform diagnostics and displays
SELF, with all monitor mode and status
LEDs on.

When the diagnostics are complete, the
keypad/display will enter monitor mode with
speed displayed.
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Step 5. Program First Menu General Parameter P.000 - P.005

This step describes how to change First Menu General (P) parameters P.000
through P.005. P.000 selects where the drive is controlled from. This procedure
assumes local control from the keypad (P.000 = LOCL), which is the default setting
for the parameter.

Step 5.1 Press the PROGRAM key.

s 3
@E] You are now in program mode. The

P - = PROGRAM LED is on and the First Menu

[ C!RUNmNs m& General (P) parameters can be accessed.

vours
CJawps
Cuz I:] AUTO
RWARD
|:| REVERSE
[rassword [l PROGRAM ENTER

sTOP
RESET I START | ZSslP

Step 5.2 Press the ENTER key to display the first parameter, P.000, Control Source.

~ 2

The default setting for P.000 is LOCL, or
P U UU [Z—][z] local control.
= e (V)
= E& e E)

E:]'roaoue ] REVERSE
Il PROGRAM ENTER

SToP_
l Reset || START | ZEREASEE

Step 5.3 Press the A key to display P.001, Accel Time 1 (RAMP 1).

' )

P U U / (a]V¥) This parameter sets the acceleration time in
seconds.

EsPEED [ RUNNING mm

vowts [ REMOTE

== SR bed®)

Cxw B FORWARD

[JToRrQUE [] REVERSE
JPassword [l PROGRAM ENTER

STOP. RELIANCS]
RESET START -.m”

. —
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Step 5.4 Press the ENTER key to display the default setting of P.001.

P ~

Fonwmd
e

I:I REMOTE

Camps RUN
CHz :l AUTO JOG
Ekw || Fonmnn
[CJTorRQUE [J REVERS!
[Jrassword HH Pnoemm ENTER
l STOP
RESET START -.mn
—

This displays the default setting for
acceleration time (20.0 seconds).

Step 5.5 Press the A key to increase acceleration time, or the ¥ key to decrease

acceleration time.

The adjustment range is:

0.1 to 999.9 seconds.

VALUE ENTERED: l:l

Step 5.6 Press the ENTER key to save the changed value.

~

N

P00 1 AlY]
———— mm

ElvoLts l:l nmo‘rs

CJamps

- D AUTO

Cxkw [l FORWARD

[CJTorRQUE [ REVERSE

[Jrassword Il PROGRAM ENTER

STOP
aeser || sTART

After pressing ENTER, the same parameter
number is displayed. You can now go to the
next parameter.

Step 5.7 Press the A key to display P.002, Decel Time 1 (RAMP1).

—

PO0C | ALY
Emseeed ) ruwig mw

JvoLts

CJamps = .;oe RUN
[ CJauto JOG
kw Il FORWARD

[CJToRQUE [ REVERSE

[JPassword Il PROGRAM

()] e

This parameter sets the deceleration time in
seconds. The default stop method is coast-
to-stop, set in P.025.

Starting Up the Drive for Vector Regulation
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Step 5.8 Press the ENTER key to display the default setting of the P.002.

-~

UTO Fovwald
———
Cvours ] REMOTE
=5 22 3]
- CJ auto

[Jtoraue [] REVERSE
[JPassword [l PROGRAM ENTER

START | Sy

STOP

L RESET

~

This displays the default setting for
deceleration time (20.0 seconds).

Step 5.9 Press the a key to increase deceleration time, or the ¥ key to decrease
deceleration time.

The adjustment range is:

0.1 to 999.9 seconds.

VALUE ENTERED: [ ]

Step 5.10 Press the ENTER key to save the changed value.

—~

Ckw Il FORWARD

EJmnouE ] REVERSE
B PROGRAM ENTER

| oy || sTART | Imscepw

P00 | Ay
vl ) =)

Cvours |:l amo-rs
Cawes
=t e

\

_/

After pressing ENTER, the same parameter
number is displayed. You can now go to the
next parameter.
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Step 5.11 Press the A key to display P.003, Minimum Speed.

ATTENTION: The drive can operate at and maintain zero speed. The
user is responsible for ensuring safe conditions for operating personnel by
providing suitable guards, audible or visual alarms, or other devices to
indicate that the drive is operating or may operate at or near zero
speed. Failure to observe this precaution could result in severe bodily
injury or loss of life.

( )
P U U 3 E[z] This parameter sets the minimum speed in
: RPM.
ElispeeD [ RUNNING

vouts ] RemoTE

Claves e
=l e
Ckw Il FORWARD

(CJToRQUE [J REVERSE
Il PROGRAM ENTER

[JPassword
STOP
l RESET START SEr

L g

Step 5.12 Press the ENTER key to display the default setting of P.003.

/ 5 D @E} This displays the default setting for Minimum
EMsPeep [ RUNNING Speed; 150 HPM

Cvouts ] REMOTE

Eames -] RUN.
Chz Jauto JOG

Kw [l FORWARD

Step 5.13 Press the A key to increase minimum speed or the ¥ key to decrease
minimum speed.

The adjustment range is:

0 to the value set for P.004 (Maximum
Speed).

VALUE ENTERED: !:l
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Step 5.14 Press the ENTER key to save the changed value.

~ )

/3 U B 3 EE After pre-_ssir_lg ENTER, the same parameter

number is displayed. You can now go to the
Elseee0 O3 nunmue m@
Tvours next parameter.
=
= Il FORWARD
[JTorauE [] REVERSE
[JrPassword HEll PROGRAM ENTER

' g l START | SRl

Step 5.15 Press the A key to display P.004, Maximum Speed.

ATTENTION: The user is responsible for ensuring that driven machinery,
all drive-train mechanisms, and application material are capable of
safe operation at the maximum operating speed of the drive. For
vector regulation, overspeed detection in the drive determines when
the drive shuts down and is factory set to 130% of maximum speed.
Failure to observe this precaution could result in bodily injury.

This parameter sets the maximum speed in
PO0Y EE RPM.
S @-

]
=
Ckw [} Foawmn
=
]

]TORQUE [ REVERS!
Password -PHOGRAM ENTER

STOP

reser || START | Sl

Step 5.16 Press the ENTER key to display the default setting of P.004.

f ) This displays the default setting for
/ 7 E E IZ]E Maximum Speed.
ESPEED £ runnna MM The default setting is 1722.
=
S ‘E.'?;.‘ZZ‘S.‘;Z ENTER
ResEr || START | Zmsmcspe
. J
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Step 5.17 Press the A key to increase maximum speed or the ¥ key to decrease
maximum speed.

The adjustment range is:
10 to Motor Top Speed (set in parameter

U.017). Refer to Step 7 for parameter
U.017.

VALUE ENTERED: | |

Step 5.18 Press the ENTER key to save the changed value.

4 M
After pressing ENTER, the same parameter

: -W number is displayed. You can now go to the
Elisreep  [_JRUNNING | MAN J|Reverse next Step.
CJvouts ] REMOTE
= B )
xw Il FORWARD

[JtorQue [_] REVERSE
[CJPassword Il PROGRAM ENTER

SToP
l reset || START | SS8P

Step 5.19 Press the A key until P.005, Current Limit, is displayed.

s 3

POOS | (ALY
e e (0

Jvots El REMOTE

AMPS HUN
E_‘_] AUTO JOG

Kw Il FORWARD
TOHQUE (] REVERSE
[l PROGRAM ENTER

This parameter sets the stator current limit
as a percentage of motor rated amps.

ﬂﬂﬂﬂﬂ

sToP
reseT || START | 2S5l

Step 5.20 Press the ENTER key to display the default setting of P.005.

4 N\

/50| aly]

This display is the default setting for Current
Limit, 150% of the value entered in U.004.

=
Exw
[Jvoraue [] REVERSE
[Jrassword [l PROGRAM ENTER

:l RUNNING m M

!:l FIEMOTE

S bl 2]

Il FORWARD

STOP

reseT || START | 2S4S

Starting Up the Drive for Vector Regulation
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Step 5.21 Press the ¥ key to decrease current limit percent.

Note that changing current limit rating affects the maximum attainable
torque the motor can produce.

The adjustment range for current limit is:

U.006 (Magnetizing Current) to 150%.

VALUE ENTERED: | |

Step 5.22 Press the ENTER key to save the entered value.

( R

AUTO || Fe
ElspeeD ] RUNNING
Ovors 3

Dawes Jwoe
EHz ] Auto JOG
=

=

[

Kw
JTORQUE [J REVERSE
JPassword [l PROGRAM ENTER

After pressing ENTER, the same parameter
number is displayed. You can now move to
the next parameter.

Step 6. Program the Second Menu Vector (U) Parameters

This step describes how to program the Vector (U) parameters that apply to vector
regulation only. You will not be adjusting any parameters for V/Hz regulation (H
parameters) in this procedure.

Step 6.1 Press the PROGRAM key to return to the main menu level.

e A

AUTO || Forward
e oo
%vours %RBAOTE

AMPS Joa
Sral=r e )
Clkw [l FORWARD

[JToraue [ REVERSE
[Jrassword Il PROGRAM ENTER

The display will return to the First Menu
General (P) parameters.
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Step 6.2 Press the A key twice.

—

Err

(a) V]

Il sPeED
VOLTS

Hz
Kw
TOROUE

I'II'IHI']I'ID

STOP
HESET

D RUNNING - M

REMOT E

HUN
D AUTO JOG

I FORWARD
[ REVERSE
- PROGRAM

srAm Sy

N\

U...

(a)¥]

AUTO Fofwam

[:lmmnme MAN
RUN
|:|AuTo JOG

|:| REVERSE

Il PROGRAM ENTER

STOP RELIANCE]
| RESET I START For ==

The error log (Err) is bypassed, then ......

... the Vector (U) parameter main menu is
displayed.

Step 6.3 Press the ENTER key to access the first Vector parameter, which is
U.000, Torque Reference Source.

\aooo

EIEI

Forwald
Dnunnme MAN nmm

Dvous 3 Remo’
=F o5 b
[ 2 auto JOG
Cxw Il FORWARD
[JToRQuE [] REVERSE
[Jrassword [l PROGRAM ENTER
STOP
reset || START | ZEEHS®

This parameter specifies the source for the
torque reference. The source can be the
output of the speed loop (the default), the
analog input, the option port, or the selected
speed reference. This procedure assumes
that the torque reference is taken from the
speed loop.

Step 6.4 Press the ENTER key to display the default setting of U.000.

—
ElsPEED D RUNNING -M
vouts
Camps
CHz I:l AUTO
Ckw [ | FORWAHD
[: TORQUE [_] REVERSE

[JPassword Il PROGRAM ENTER
STOP
reser || START | SRSl

N

This displays the default setting for the
Torque Reference Source, which is 0.
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Step 6.5 Press the A key to increase the value.

Important: If you are going to change the value for this parameter, see the
description in chapter 4.

The adjustment options are:

0 = Speed loop output (default setting)
1 = Terminal strip analog input

2 = Option port (network torque reference
register)

3 = Selected speed reference

VALUE ENTERED: [

Step 6.6 Press the ENTER key to save the displayed value.

- N

U D U U @[z] After pressing ENTER, the same parameter
number is displayed. You can now go to the
m—cree> ::nuumm m& next parameter.

TORQUE [ REVERSE
JPassword [l PROGRAM ENTER

STOP.
L || sanT | e

00ooon

Step 6.7 Press the A key to display U.001, Encoder PPR.

ATTENTION: The Setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily

injury.
o N
This parameter selects the number of pulses
U D U Eg[z] per revolution (PPR) of the encoder or
Fo,,,,,,d selects sensorless vector control (SVC) if an
vorss %:“;,:':: m% encoder is not used.
=R
Sroraue E;R“E"Em?; For flux.vector control (FVC), vyhen the
self-tuning procedure (Step 8) is performed,
== the value of this parameter is automatically
J set; however, if the encoder PPR is known, it

should be entered now.
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Step 6.8 Press the ENTER key to display the default setting of U.001.

ATTENTION:

Do not use a 4096 PPR encoder with a 2-pole motor.
Overspeed and motor damage can result. Failure to observe this
precaution could result in bodily injury.

Forwnld
M sPEED l:l RUNNING m@
JvoLts MOTE

CJawps

ez I:I AUTo

kw [l FORWARD
CJtoraue [] REVERSE
JPassword  HEll PROGRAM ENTER

STOP.
aeser || START

This displays the default setting for Encoder
PPR, 1024 PPR.

Step 6.9 Press the A key to increase the PPR, or the ¥ key to decrease the PPR.

Select one of the four PPR values if an
encoder is used. Select SE if an encoder is
not used. See the description of U.001 in
Chapter 4 for more information.

VALUE ENTERED: I:]

Step 6.10 Press the ENTER key to save the changed value.

r

uro
=
i D AUTO JOG

=
CJtoraue |:| REVERSE
[Password Il PROGRAM ENTER

l feser || sTaRT | Emsvcepe

~

Atfter pressing ENTER, the same parameter
is displayed. You can now move to the next
parameter.
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Step 6.11 Press the a key to display U.002, Motor Poles.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily

injury.

U U DE [E[z] This parameter selects the number of poles

in the motor. If the number of motor poles is
I speD D"”"N'"G mm not known, refer to chapter 4.

o || smart | v

Step 6.12 Press the ENTER key to display the default setting of U.002.

ATTENTION: Do not use a 4096 PPR encoder with a 2-pole motor.
Overspeed and motor damage can result. Failure to observe this
precaution could result in bodily injury.

l_/ EZ]E This shows that the default setting for Motor

Poles is 4 (4 poles).
ElspeeD (] RUNNING mw

CJvouts I:I REMOTE

CJamps

[ \:l AUTD
B FORWARD

kw
DTORQUE ] REVERSE
[JPassword Il PROGRAM ENTER

| ngse'r I START =Er

Step 6.13 Press the A key to increase the selection, or the ¥ key to decrease
the selection.

The adjustment options are:

2 =2 poles
4 = 4 poles (default)
6 = 6 poles
8 =8 poles

VALUE ENTERED: I::l
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Step 6.14 Press the ENTER key to save the changed value.

—

AUTO Forwafd
———
vours EIREMOTE

Camps F\UN
Hz DAum JOG
Ckw

Dronoue :]nsvsnss

[ PROGRAM ENTER

I Reser || START | gmsnceye

~N

After pressing ENTER, the same parameter
is displayed. You can now move to the next
parameter.

Step 6.15 Press the a key to display U.003, Motor Nameplate Base Frequency.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005 ‘
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily

injury.

@El

ugod

Forwaﬂd
EMsreep [ RUNNING M
Cvours ] REMOTE
CJamps CJyoe RUN.
CHz Jauto JOG
Cxkw Il FORWARD X
I:Toaous [ REVERS
[l PROGRAM ENTER
l STOP I
RESET START o=

This parameter is the Motor Nameplate Base
Frequency and is taken from the motor
nameplate.

Step 6.16 Press the ENTER key to display the default setting of U.003.

-

AUTO Forwald
———
Cvouts
CJamps RUN
= 2R i)
Cxw

EYOHOUE I:l HEVERSE
[l PROGRAM

ENTER

sToP
mEseT || START | 2P

N

This shows that the default setting is 60.0
Hz.
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Step 6.17 Press the A key to increase the motor nameplate base frequency or
the ¥ key to decrease the motor nameplate base frequency.

The adjustment range is:

15.0 Hz t0 120.0 Hz

VALUE ENTERED: [ |

Step 6.18 Press the ENTER key to save the changed value.

ﬁ 3

@E After pressing ENTER, the same parameter
U D U 3 is displayed. You can now move to the next

l:l UG mw paramete r.

Step 6.19 Press the A key to display U.004, Motor Nameplate Amps.

ATTENTION: This parameter setting must not exceed the rated amps
found on the motor nameplate. Overcurrent or excess heating of the
motor could result if this is not the case. Failure to observe this
precaution could result in damage to, or destruction of, the equipment.

U U U L/ (a]V¥] This parameter is the Motor Nameplate
Rated Amps is taken from r
— ) ate ps and is taken from the moto
I:lm:'rss S revore = nameplate.
=
E:K?:::’: E':m, (o |
.fs’;'é START | Zmacspy
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Step 6.20 Press the ENTER key to display the default setting of U.004.

11 Al

AuTo | Forward

C_J REMOTE

N

This displays the Motor Nameplate Amps
setting. The default depends on the HP
rating of the Power Module. The display
shown here is only an example.

Step 6.21 Press the A key to increase the motor nameplate amps or the ¥ key
to decrease the motor nameplate amps.

The minimum and maximum allowed
adjustment range for this value depends on
the Power Module HP rating.

VALUE ENTERED: | |

Step 6.22 Press the ENTER key to save the changed value.

~

ooy aly]

]TORQUE
Password

AUTO || Forward
C=J RUNNING | MAN_|{ Reverse

] RemoTE

Jwa %
J Auto

Il FORWARD N
[ REVERSE

[l PROGRAM ENTER

\

sToP
RESET l START | SRl

)

After pressing ENTER, the same parameter
is displayed. You can now move to the next
parameter.

Starting Up the Drive for Vector Regulation

2-21



Step 6.23 Press the A key to display U.005, Motor Nameplate RPM.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily
injury.

U U U 5 E]E This parameter is the Motor Nameplate RPM

and is taken from the motor nameplate.
EMlsPEED [ RUNNING

Cvouts ] REMO
=

TE

CJamps Joa
CHz [ auto JOG
Ckw Bl FORWARD

(CJToRQUE [J REVERSE

[CPassword I PROGRAM ENTER
STOP.
RESET | START | ZE&57<P

Step 6.24 Press the ENTER key to display the default setting of U.005.

( ~
LT_]E] This displays the Motor Nameplate RPM
/ 78 E setting. The default depends on the HP
EWseeo [ AuniNG rating of the Power Module. The display
e S Froomal ) shown here is only an example.
D i romnso
%2333: E;EXEG?AZ ENTER
AT || START | Zmacspe

Step 6.25 Press the A key to increase the motor nameplate RPM or the ¥ key to
decrease the motor nameplate RPM.

The adjustment range for this value depends
on the settings of U.002 (Motor Poles) and
U.003 (Motor Nameplate Base Frequency).

VALUE ENTERED: |
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Step 6.26 Press the ENTER key to save the changed value.

e N

U B U 5 (a][v] After pressing ENTER, the same parameter

— is displayed. You can now move to the next
——— MM parameter.

CJvouts I: REMOTE

Jawps nun
ke :I AUTO JOG
xw

[CJToraue |:[ nsvsnss

[JPassword Il PROGRAM ENTER

STOP
| sy || saRT | mscepe

Step 6.27 Press the A key to display U.006, Motor Magnetizing Current.

ATTENTION: If this parameter is set incorrectly, overcurrent or
excess heating of the motor could result. Failure to observe this
precaution could result in damage to, or destruction of, the equipment.

EE This parameter is the percent of magnetizing
U U D 5 current with respect to motor rated amps.

Forwud
EMsPeeD [ RUNNING MAN nmm

%L‘?‘S: E:xﬁ @- Note that when the vector regulation
E?XWE £ revense. self-tuning procedure is performed (Step 8),
N Bl the value of this parameter is automatically
Reser || START | EmHEl calculated. You do not need to enter a value
_ y now.

Step 6.28 Press the A key to display U.007, Motor Nameplate Volts.

r N

U U U 7 LT_]E This_parameter is the Motor Nameplate Volts

m- and is taken from the motor nameplate.
ElsPEED [ RUNNING | MAN j|Reverse

Cvouts ] REMOTE

Cawes o6
T CJauto JOG
kw I FORWARD

Elmncue ] REVERSE
[l PROGRAM ENTER

I i I START | IS5
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Step 6.29 Press the ENTER key to display the default setting of U.007.

( )
e 30 E][zl This displays the default setting for the Motor
Nameplate Volts. The default setting is 230.
EllsPee0 [ RUNNING mm p g
JvoLrs ] REMOTE H ~
= S PR
E‘%HQUE (] HEVERSE
{Jrassword [l PROGRAM ENTER
= l START | geanvcegs
(N J

Step 6.30‘ Press the A key or the ¥ key to increase or decrease the motor
nameplate volts.

The adjustment range is:

180 to 690 Volts

VALUE ENTERED: [ |

Step 6.31 Press the ENTER key to save the displayed value.

[ )

U U U —, @E After pressing ENTER, the same parameter
== is displayed. You can now move to the next

v o e parameter.

= g el B

Dm Em

Step 6.32 Press the a key to display U.022, Motor Nameplate Horsepower.

( )

U U BE (a]v] This parameter specifies the motor

ﬂﬂ horsepower as it appears on the motor
Il sPeED Clnunume MAN gm,,. namep|ate.

VOLTS
AMPS RUN
D AUTO JOG

Kw Il FORWARD

'ronoue ] REVERSE
B PROGRAM | ENTER

sTOP
Reser || START | SRl

ﬂﬂﬂﬂﬂﬂ
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Step 6.33 Press the ENTER key to display the default setting of U.022.

[ A
E D D @E] This display the default setting for Motor
. e Nameplate Horsepower. The default setting
Mleree> ] runne depends on the Power Module rating and is
B B factory-set. This display here is only an
%E;nowg: é%ﬁ%‘: — example.

sTOP
| reset || START | 2RSSl
|\

Step 6.34 Press the A key or the ¥ key to increase or decrease the value if it is
different from the motor nameplate.

The adjustment range is 0.3 to 600.0 HP.

VALUE ENTERED: I:l

Step 6.35 Press the ENTER key to save the displayed value.

s ™

U U E) E (a]¥] After pressing ENTER, the same parameter
> R | ro— is displayed. You can now move to the next
Bew Seawre parameter.

VOLTS
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Step 7. Set the Motor Top Speed

This step sets the Motor Top Speed (U.017) in RPM. For applications that do not
support field weakening, Motor Top Speed must be equal to U.005 (Motor
Nameplate RPM). For applications that do support field weakening, Motor Top
Speed is the maximum field-weakened speed.

Step 7.1 Press the ¥ key until U.017 is displayed.

' )

This parameter is the Motor Top Speed in
uo i EE RPM. i

Fomald
B sPEED GRuNNING MAN aw.m

ElvoLts
CJamps

mz El AUTO

Ckw - FOFIWARD

|: 'roaouE [ REVERSE
[l PROGRAM ENTER

l T l START

Step 7.2 Press the ENTER key to display the default setting of U.017.

- ~

/ 7 E E EE This displays the default setting for the Motor
Top Speed. The actual setting depends on

Wmcees g (e ) the Power Module HP type. The display
Swes  Tea) @m shown here is only an example.

Sirercue Lo revense.

[Jrassword ll PROGRAM ENTER

STOP
RESET START For =

Step 7.3 Check the value entered for Step 6.25 (U.005, Motor Nameplate RPM).
If the application does not support field weakening, U.005 and U.017
must be the same. If the application does support field weakening, the
value can be set higher. Press the A or ¥ key until the value is set
appropriately.

The adjustment range is:

The value set for U.005 to (Maximum value
depends on settings of U.002 and U.003)

VALUE ENTERED: :I
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Step 7.4 Press the ENTER key to save the displayed value.

( 2\

U D / 7 @E After pressing ENTER, the same parameter

number is displayed. You can now go to the

M ] AU next step.

Cvouts  [J REMOTE

= OR )
ClHz [ auto JOG
C3kw [l FORWARD

[JTorQUE [] REVERSE

[CPassword Ml PROGRAM ENTER
STOP.
I Teser || START | Imscepw

. J

Step 8. Perform Vector Regulator Self-Tuning

Before performing the self-tuning procedure, you should have performed steps 1
through 7 above and adjusted all the parameters as described. Note that U.016
may also need to be set if your application requires field weakening.

ATTENTION: The motor will rotate during the self-tuning procedure.
Stay clear of rotating machinery. Failure to observe this precaution
could result in severe bodily injury or loss of life.

ATTENTION: The motor must be uncoupled from the driven load
during the self-tuning operation or incorrect parameter values will
result. This includes any shaft-coupled devices, such as reducers,
belts, and brakes. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

This step describes how to start the vector regulator self-tuning procedure. This
procedure is enabled by setting parameter U.008, Torque Self-Tune Enable, to ON.
Self-tuning is performed by the drive and determines the proper no load current
value for parameter U.006 and, for flux vector control (U.001 # SE), the encoder
PPR value for parameter U.001. These values must be accurate to ensure that
rated motor torque, speed, and horsepower can be developed for drives set up for
vector regulation. During the procedure, the drive will accelerate up to the value
specified in U.017 (Motor Top Speed).

Verify the following before starting the self-tuning procedure:
¢ The motor is unloaded.
¢ The drive is not running. If the RUNNING LED is on, press the STOP/RESET key.

e There are no faults in the error log. If a fault is flashing on the display, refer to
Chapter 5 for instructions on clearing the errors.

How to Interrupt the Self-Tuning Procedure:
If the procedure is enabled only but not active (S-En is displayed), set U.008 to OFF.
If the procedure is active (S-Ac is displayed), press the STOP/RESET key.

Starting Up the Drive for Vector Regulation 2-27




What Happens if a Fault Occurs During Self-Tuning?

1. If the drive stops due to a fault, the motor will coast to stop. A self-tuning fault
code (SF) will be displayed and must be cleared. Refer to chapter 5 for more
information.

2. Once the drive is stopped, parameter U.008 will be reset to OFF and the
self-tuning procedure will be completed. The results are stored in U.009,
Torque Self-Tune Result.

Step 8.1 Press the ¥ key to display U.008, Torque Self-Tune Enable.

! w
U U U g (a]v] Parameter U.008 is displayed.
ElllsPee0 ] RUNNING m@

Jvouts ] REMOTE
CJavps =l wa FlUN
- Jauto JOG
xw FORWARD

[CPassword [l PROGRAM ENTER

|| stanr | Emsmcepm

Step 8.2 Press the ENTER key.

' ™\

U F F (a]¥) The default setting of OFF is displayed.
E%LTEISJ = HUNNING mm
= Efﬁom@-

=

Ckw

CJtoraUE [_] REVERSE

[JPassword [l PROGRAM ENTER

STOP
RESET

START | Smscepy

Step 8.3 Press the A key to enable the self-tuning procedure.

- \

0,_' [z"z] On is displayed.
ElsPeeD ] RUNNING mm

voLts  CJ REMOTE

=
Caves [Jsoa nuu
CJuz CJauvto JOG
[
=
[JPassword

- Fonwmo
TORQUE [_J REVERS
[ ] Pnoeam ENTER

l o I START | ZE&WSP
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Step 8.4 Press the ENTER key.

U U D g @E} After pressing ENTER, the same parameter
is displayed. You can now go to the next
e oo BB | e

AMPS RUN

Hz I:lAu'ro JOG
R FORWARD

TORQUE [ REVERSE

o -mm ==

STOP

aessr STAF"' o= o

=
=
Olxw
=
)

Step 8.5 Press the PROGRAM key twice to exit program mode.

( \

El@ This display flashes S-En. This reminds you
5 E n that the self-tuning procedure is enabled.
ElisPeeD [ RUNNING mm

voLTS I:I asmom

| AMPS RUN
Hz I:I AUTO JOG

Kw
| TORQUE :lREvERsE
Password [_] PROGRAM ENTER

00oooo

STOP.

reser || START | SRR

L J

Step 8.6 Press the START key to begin the self-tuning procedure.

ATTENTION: The motor will rotate during the self-tuning procedure.
Stay clear of rotating machinery. Failure to observe this precaution
could result in severe bodily injury or loss of life.

ATTENTION: The motor must be uncoupled from the driven load
during the self-tuning operation or incorrect parameter values will
result. This includes any shaft-coupled devices, such as reducers,
belts, and brakes. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

( ~
5 HC [z:][z] The display flashes S-Ac, indicating that the

self-tuning procedure is active.
Bl sPEED - nunume mw

S 5 St -ﬂ This procedure takes a few minutes. S-Ac
Elhvorcve Ll revense. flashes on the display until the procedure is
S Sirrocimn | enTen | complete.
REseT o
The motor should be rotating in the
ccw counter-clockwise (CCW) direction when
f viewed from the driven motor shaft end.
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Step 8.7 Self-tuning is now completed. If a zero is displayed, the self-tuning
procedure was completed successfully. Go to step 10.

If SF is displayed, the procedure was not successfully completed. Go to
step 9 to view parameter U.009 for a specific fault code.

q ) When self-tuning is complete, the motor will
U EE] ramp to a stop.
e oo mm The following parameters will be updated
Rors [ revo @- based on the self-tuning resuits:
S Elroao .
Srowave T revemse e U.001 - Encoder PPR (if U.001 # SE)
| SIop ] START | Zeanceg e U.006 - Magnetizing Current
L ) e U.008 - Torque Self-Tune Enable (reset
to OFF)

* U.009 - Torque Self-Tune Result

Step 9. Check Self-Tuning Results

The results of the self-tuning procedure is displayed in U.009. This step describes
how to view the results if SF is displayed after the test is started.

Step 9.1 Press the PROGRAM key until the PROGRAM LED turns on to enter
program mode.

4 U _ _ _ EIE l'g:eagi?:}: returns to the Vector (U)
EMspeeD [ RUNNING mm

Cvouts ] REMOTE
Cawes 3 JoG

=ra = B
Ckw I FORWARD
=
[JPasswor

TOHQUE ] REVERSE
I PROGRAM ENTER

ReoEr || START | Smsep

Step 9.2 Press the ENTER key to access the Vector parameters.

' A

The display shows U.008, the last parameter
-Lsi g g gm %g accessed.

vouts \:l HEMOTE

CJamps HUN
- :I AUTO JOG
Clkw Il FORWARD

|:|TORQUE ] REVERSE
Il PROGRAM ENTER

STOP.

ST || start | gemsscep
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Step 9.3 Press the A key until U.009 is displayed.

e \

U (a)V]
Jugs.

Jvots ] REMOTE

CJamps = we RUN

CHz [ auto JOG
[ FORWARD

Ckw
CJTorRQUE [_] REVERSE .
[Jrassword Il PROGRAM ENTER

STOP

reser || START | 2RSSR

Step 9.4 Press the ENTER key to view the test result.

Step 9.5 Refer to the U.009 parameter description in chapter 4 for the
corresponding cause and corrective action.

Step 9.6 Once the cause of the fault has been corrected, repeat the self-tuning
procedure (Step 8).

ATTENTION: The subsequent steps require rotating parts and/or
electrical circuits to be exposed. Stay clear if the drive must be running, or
disconnect and lock out or tag power source if contact must be made.
Failure to observe this precaution could result in severe bodily injury or
loss of life.

Important: The stop input on the terminal strip is not active when the Control
Source parameter (P.000) is set to LOCL, as it is during this start-up
procedure. Use the STOP/RESET key if you need to stop the drive.

Step 10. Check Motor Rotation Direction
This step involves verifying the speed reference is set to minimum speed, starting

the drive, and checking that the motor rotates in the correct direction. Itis
performed with the motor disconnected from the load.

Step 10.1 Press the PROGRAM key until the PROGRAM LED turns off.

'd )

D IZ]E] The keypad/display will enter monitor mode.

AUTO || Forward
EEsPeeD [ RUNNING
Cvouts ] Remote
AMPS e
Hz [ Aauto
Il FORWARD

w
TORQUE [ REVERSE
lPassword [ PROGRAM | ENTER

STOP
|nESET START | asucee

\. J
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Step 10.2 Verify that the AUTO LED is off (press the AUTO/MAN key until the

AUTO LED turns off).

This selects the local keypad as the speed

reference source.

Step 10.3 Press the A key or the ¥ key once.

-~

Folwawd
e
VOLTS REMOTE

AMPS FlUN

Hz DAUTO JOG

Kw

 TORQUE I:lnsvsnsz

Password [__] PROGRAM m

START | ZEEsSlP

00ooao

~

The monitor mode LEDs will all turn off and
the manual speed reference value will be
displayed. The speed reference value is in
the units defined in P.028. The display
shown here is only an example.

Step 10.4 If the speed reference is at minimum speed, then proceed to Step 10.6.

If the speed reference is not at minimum speed, proceed to Step 10.5.

Step 10.5 Press the ¥ key to decrease the speed reference value.

Step 10.6 Press the ENTER key to return to monitor mode.

-

UT
——— )
voLts [ REMOTE

AMPS =) RUN.
v S e[ 2]
[ -

(W
TORQUE [_J REVERSE
JPassword ] PROGRAM ENTER

[nEss‘rI START | ey

HHHHHD

~

Step 10.7 Verify you have selected RUN and FORWARD. Press the START key.

r

= mo E]E
voLTs REMOTE

Cawes o6
= Hz E AUTO JOG

CITOHQUE [ REVERSE
[] PROGRAM ENTER

STOP
mestr || sTART | e

~

The drive is now running. The
keypad/display is in monitor mode, and the
SPEED, RUNNING, and FORWARD LEDs
are on.

The drive should be running at minimum
speed. The sample display shows
150 RPM.
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Step 10.8 Visually check that the motor rotates counter-clockwise (CCW) when
viewed from the driven motor shaft end.

CCw

O

Step 10.9

¢ If the rotation direction is NOT correct, press the STOP/RESET key and
continue with Step 10.10.

¢ If the rotation direction is correct, continue with Step 10.14.

e 3

U E]E] When the STOP/RESET key is pressed, the
RUNNING LED turns off.
Elsree0 [ RUNNING

Cvouts ] ReMOTE
= w6

AMPS [oaral[ BUN
Hz CJauto JOG

=
=
Cxw I FORWARD
ju—
[w—

TORQUE [_] REVERSE
JPassword ] PROGRAM ENTER

STOP.
|@ START | 2S5l

Step 10.10 Turn off and lock out or tag power to the drive.

Step 10.11 Verify that the DC bus capacitors are discharged. Refer to hardware
reference manual for this procedure.

ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait
five (5) minutes for the DC bus capacitors to discharge and then check
the voltage with a voltmeter to ensure the DC bus capacitors are
discharge before touching any internal components. Failure to observe
this precaution could result in severe bodily injury or loss of life.

Step 10.12 Switch any two of the motor leads (U, V, or W) and A and A NOT on
the encoder (if an encoder is used).

Step 10.13 Turn power on, and press the START key. Repeat Step 10.8.

Step 10.14 To make sure the drive is not inadvertently started, turn off and lock
out or tag power to the drive. Verify that the motor direction is
appropriate for the required machine direction, and then connect the
motor to the load.
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Step 11. Run the Drive

This step describes how to increase the speed reference across the speed range
and check for proper motor operation. This step assumes that P.000 is set to LOCL
(control is local) and the motor is connected to the load.

Step 11.1 Press the START key.

—

| alY]

I sPEED
vouts
aves
iz
Ckw
CJToraue
CJrassword

AUTO || Forward
R RUNNING | "MAN_|{Reverse

CJ RemoTe
CJv0a  boogau|| BUN
=[y
I FORWARD
3 REVERSE

[ PROGRAM ENTER

STOP
RESET

START | Zuscey

N

The drive is now running and the
keypad/display is in monitor mode.

Step 11.2 Press the A or ¥ key once. All monitor mode LEDs will turn off.
Increase the speed reference to the maximum value by using the A key.

Wait five seconds or press the ENTER key to return to monitor mode.

02| alY)

AUTO || Forward
[Jspeep  HEl RUNNING
Cvouts [ REMOTE

CJawes  [Jwa %
ke 3 auto

Ekw I FORWARD

Jroraue [ E

[Jrassword [] PROGRAM ENTER

N

02| alx]

B sPeED
Cvoits
Cawes
-
xw
CJToRaue
=

AUTO |} Forward
[ RUNNING | MAN_J|Reverse

[ RemoTE

s

This increases the drive speed reference
and the motor will rotate up to maximum
speed.

The monitor mode LEDs turn off when the
reference is changed.

The display now shows the actual drive
speed. Your speed display may be different.
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Step 11.3 Press the ENTER key to move to the VOLTS display.

-

~

Folw-td
S meumme (42 ]

ElvoLTs EI REMOTE

CJamps auu
Cme D AUTO JOG

[ Il FORWARD
\:|Toacus CJ REVERSE

[JPassword [ ] PROGRAM m
(# ] (e ) zevm

The sample display shows the output volts at
maximum speed. Your actual reading may
be different.

VALUEREAD: [ |

Step 11.4 Press the ENTER key to move to the AMPS display.

~

~

u1'o
E—— m-m.
W AMPS |:I Joe HUN
Chz \:I AUTO JOG

I:'Tonous \:l Rsvsass
[JPassword ] PROGRAM ENTER

T || stamt

This sample display shows the output amps
at maximum speed. Your actual reading
may be different.

]

VALUE READ:

Step 11.5 Press the ENTER key to move to the Hz display.

-

~

AU‘TO Forwn'd
CJspeep I RUNNING m@
Jvouts I:'JREMOTE
CJamps HUN
L |:Au‘ro JOG
Ekw
I:lTOHDUE IZIREVERSE

S m
STOP
B START | Zsucspy

This sample display shows the hertz value
corresponding to the value set into P.004,
Maximum Speed. Your actual reading may
be different.

[ ]

VALUE READ:

Step 11.6 Press the STOP/RESET key.

s

~

Fo:wud
CJspeep EI nuuums MM

vouts

CJamps RUN
|__LH D AUTQ JOG

kw
:lmaue I'_—.IREVERSE
s I (e

The driven motor should stop as
programmed in P.025, Stop Type.
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Step 12. Tune the Speed Regulator

Tuning the speed regulator consists of adjusting the speed regulator proportional
and integral gain values according to the application. The speed regulator uses
these values to calculate the drive's response to a change in speed reference and to
changes in load or other factors in the driven system. This procedure may or may
not be required. This step assumes you have connected the motor to the load.

Step 12.1 Press the START key.

'a )\
IZ]E The drive is now running. The
/ SU keypad/display is in monitor mode, and the
e RUNNING and FORWARD LEDs are on.
S Dm @ﬂ Speed is displayed.

Clkw I FORWARD
CJToRQUE [ ] REVERSE
rasswod [JPROGRAM | ENTER

e || sTaRT | pmscep

Sep 12.2 Press the PROGRAM key to enter program mode.

s a
P @E The PROGRAM LED is on and the First
- - Menu General (P) parameter main menu is
EMcrcco M o %m displayed.
CJawps
= 25 5]
Eiremes i rroomm | ENTER
ST || sTaRT | Smsvcsgw
- J
Step 12.3 Press the A key until U.— — —is displayed.
s a
U - _ 'Z]E The error log (Err) is bypassed, then the
Vector (U) parameter main menu is
mo e (450 displayed.
=ral= o ot

CJTORQUE [ REVERSE
[JPassword NIl PROGRAM ENTER

STOP
lm] START | Semscep
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Step 12.4 Press the A key until U.012 is displayed. This parameter sets the
speed regulator proportional gain.

s N

Ul 12| Ay
EMiseeeD B RUNNING mw

VOLTS I:I HEMOTE

Javes RUN
Hz G AUTO JOG

=

=

Ckw Wl FORWARD
= TOHOUE ] REVERSE

[Jrassword Il PROGRAM ENTER

l T l START | S5l

The speed loop gain is set for typical speed
loop response and should be adjusted only
when faster speed loop response is
required.

Larger proportional gain values result in
faster response, but may result in less
stability. If the drive overshoots the speed
reference when changes to the reference
are made, or if the drive is unstable, reduce
the value.

Step 12.5 Press the ENTER key when the value is acceptable.

Step 12.6 Press the a key until U.013, Speed Regulator Integral Gain, is displayed.

( N\

A¥)
i

voLTS D REMOTE

AMPS RUN
Hz :l Aum JOG
Kw

TOHQUE [:] HEVERSE
I PROGRAM ENTER

l ResET || START | cmavcepe

ﬂﬂﬂﬂﬂ[l

This parameter should not normally need
adjusting. High inertia loads may require
adjusting this parameter.

Larger integral gain values may result in
faster response, but may result in less
stability. If the drive overshoots the speed
reference when changes to the reference
are made, or if the drive is unstable, reduce
the value.

Step 12.7 Press the ENTER key when the value is acceptable.

Step 12.8 Continue adjusting until the proper operation is achieved.

End of Vector Start-Up Procedure

This is the end of the basic vector start-up procedure. When the start-up values are
final, Appendix B can be used to record final settings.

To configure the remaining parameters according to the specific application, refer to
chapter 4. If you have purchased the Control and Configuration Software (CS3000),
save your configuration to a personal computer. Refer to the CS3000 software
instruction manual (D2-3348) for this procedure.

Recall that the Control Source parameter (P.000) was set to LOCL in this start-up
procedure. If you need to operate the drive from a different control source, you will
need to change the setting in parameter P.000.

Starting Up the Drive for Vector Regulation
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CHAPTER 3

Using the Keypad/Display To Program,
Monitor, and Control the Drive

The front-panel keypad/display is used to program, monitor, and control the drive. It
operates in two modes, monitor mode and program mode. The functions available
at the keypad depend on what mode the keypad/display is in and what is selected
as the drive control source.

In monitor mode (the default mode), you can monitor specific drive outputs as well
as enter the speed or frequency reference for the drive.

In program mode, you can view and adjust drive parameter values, and examine the
error log.

In addition to the functions listed above, if the control source is local (the REMOTE
LED is off), the keypad is also used to select run or jog, select motor direction, and
start the drive.

Regardless of the control source selection, the keypad/display can be used to stop
the drive, reset drive faults, and switch between a manual speed reference or the
selected control source auto reference.

Important: The STOP/RESET key can be disabled by parameter P.055. Refer to
the P.055 parameter description for more information.

The following sections describe monitor mode and program mode in more detail.
The keypad, display, and LEDs are described later in this chapter.

Drive Status LEDs
Display Keypad
— | \
(/3 L= J Allw
AUTO| [Forward

— EEsPeeD CJRUNNING || MAN |[Reverse
CJvoLts [IREMOTE

. [ JJoG

Monitor Mode O al;/IPS CJAUTO PROGRAM ?—gg
LEDs CKw Il FORWARD|

— [ JTORQUE [JREVERSE

Password LED —— JPassword BBPROGRAM | ENTER

STOP.
ReseT | [START|  getanceym
\. i i J/
Stop/Reset  Start Key
Key

Figure 3.1 — Keypad/Display
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3.1

Monitor Mode

Monitor mode is the keypad/display's default mode during drive operation or it is
entered by pressing the PROGRAM key until the PROGRAM LED turns off. The
following output data can be displayed in monitor mode:

e Speed
e Volts
e Amps
e Hz

o Kw

¢ Torque (vector regulation only)

» Selected reference (speed or torque)

To select a value to monitor, press the ENTER key until the LED turns on next to
the desired display item. Pressing the ENTER key advances you through each of
the displays. (Note that all of the LEDs will turn on to indicate the selected
reference display. Refer to section 3.1.1.)

Displays value (SPEED, VOLTS, etc.)
based on selected monitor mode LED.

T el

AUTO |Forward!
[— Ml speep  EERUNNING || MAN

CJvowts  CIREMOTE To enter monitor mode, press
EHauPs  Eamo oo | BUNL the PROGRAM key until the

Ckw Il FORWARD J PROGRAM LED turns off.
- CJTORQUE [JREVERSE
Crassword CJPROGRAM | ENTER

STOP
REseT | [START|  Bergnceym

One of 6
LEDs is on.

Figure 3.2 — Example of a Monitor Mode Display

3.1.1 Displaying the Selected Reference

In monitor mode, you can display the speed reference (speed or frequency) or the
torque reference the drive is using while it is running (RUNNING LED is on, JOG
LED is off). Follow these steps to display the selected reference:

Step 1. If you are not already in monitor mode, access it by pressing the
PROGRAM key until the PROGRAM LED turns off.

Step 2. Press the ENTER key repeatedly to advance through each of the monitor
mode LEDs. All of the monitor mode LEDs will then turn on at once and
the reference will be displayed. Note that the displayed speed reference
value is scaled based on P.028. The torque reference value is displayed in
percent.
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3.1.2

3.2

If the selected reference is negative and its value is greater than 999, the
SPEED LED will flash (refer to section 3.4.1, Display Range).

Pressing the ENTER key again will advance you to the SPEED monitor display.

Entering the Manual Speed Reference

You can change the manual speed reference at any time while in monitor mode
regardless of the control source. Follow these steps to enter the manual speed
reference:

Step 1. From monitor mode, press the A key or the ¥ key once. The monitor
mode LEDs all turn off, and the current manual speed reference value is
displayed.

Step 2. Press the A key or the ¥ key to change the displayed value to the desired
manual speed reference. Note that the speed reference is in the units
defined in P.028.

Important: The drive accepts the value as it is changed. You do not have to press
the ENTER key to save the value as you do with parameter entry.

Step 3. Press the ENTER key or wait approximately 5 seconds without pressing
the A or ¥ key to return to monitor mode. (If the drive is not running, you
must press the ENTER key to return to monitor mode.)

Program Mode

Program mode allows you to display and modify drive parameter values. To enter
program mode, press the PROGRAM key until the PROGRAM LED turns on. The
following can be displayed in program mode:

e Parameter numbers
e Parameter values

e Error log information

if the Programming Disable parameter (P.051) has been set to prevent parameter
modification from the keypad, the PASSWORD LED will also be on. In this case,
before any parameter values can be modified, the operator will have to access
parameter P.051 and enter the password (a factory-set value) to re-enable
programming. When programming has been enabled, the PASSWORD LED will
turn off.

Note that some of the parameters can be changed only when the drive is stopped.
Refer to chapter 4 for programming instructions and parameter descriptions.
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3.3

3.4

3.4.1

Display shows (" 3

menu selections:
P--- | Alvw

P.--- :

. AUTO| [orwarg
H.--- (if P.048 = U-H) Bl speep  CIRUNNING || MAN|
U.--- (if P.048 = UEC) %xagss %?ggOTE N
r.--- (if optional RMI ClHz CauTo rooran | S5

board is installed) Ckw Il FORWARD

[JTORQUE [JREVERSE
rassword EMBPROGRAM | ENTER

or | STOE | [START|  mecance
Err (Error Log) RESET ELECTRICED

J

PROGRAM LED is on

Figure 3.3 — Example of a Program Mode Display

Drive Control

When the control source is the local keypad/display (REMOTE LED is off), the
keypad is used to control the drive. This means that the drive will respond to
START, RUN/JOG, and FORWARD/REVERSE commands only from the keypad.

The functions of the keypad keys are described in section 3.5. Refer to the Control
Source parameter description (P.000) in chapter 4 for more information on selecting
a drive control source.

The Display

The display portion of the keypad/display is a four-character, seven-segment LED.
At drive power-up, SELF is displayed as the drive performs power-up diagnostics.
During drive operation, the display indicates parameter numbers, parameter values,
fault or alarm codes, and the drive output values. Figures 3.2 and 3.3 show sample
displays.

Display Range

Normally, a minus (-) sign is used as one of the four characters in the display to
indicate a negative value. If a value (including the minus sign) exceeds four
characters, the display will drop the minus sign and display four digits. In this case,
the SPEED LED will flash to indicate that the displayed value is a negative number.
Refer to the examples in table 3.1.

A decimal point to the right of the last digit in the display indicates there is further
resolution (examples A and E) unless decimal point already appears as part of the
number displayed (example G). In either case, the system uses the full resolution of
the number for drive control, not the displayed value.
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Table 3.1 — Display Range Examples

Example | rerion | dispyase | e
A 1000.5 1000. Not flash
B -999 -999 Not flash
C -1000 1000 Flash
D -99.9 -99.9 Not flash
E -1000.5 1000. Flash
F -9.99 -9.99 Not flash
G -100.25 100.2 Flash
H -9.999 9.999 Flash

This does not apply for the speed display. For the speed display, the FORWARD or
REVERSE LEDs indicate actual speed reference polarity.

3.4.2 Scaling the Manual Reference, Speed Display, and Reference
Display Using P.028

In versions 5.0 and later, the values displayed for the manual reference, the output
speed, and the selected speed reference represent relative speed as opposed to
always being displayed in RPM. These values are scaled using P.028 (Speed

Display Scaling). Refer to the Speed Display Scaling parameter description in
chapter 4 for more information.
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3.5 The Keypad

The drive's keypad has nine membrane keys that are used to monitor, program, and

control the drive.

AUTO
MAN

Use the AUTO/MAN key to switch between the auto speed
reference and the manual speed reference as shown below.

AUTO/MAN
Status

AUTO selected | Local keypad/display
(P.000=LOCL)
Terminal strip remote
inputs (P.000=rE)
Option port (P.000=0OP) | Network

Serial port (P.000=SErL) | Terminal strip

MAN selected | Local keypad/display Local keypad/display
(P.000=LOCL) or OIM/CS3000
Terminal strip remote Local keypad/display
inputs (P.000=rE) or OIM/CS3000
Option port (P.000=0P) | Local keypad/display
or OIM/CS3000
Serial port (P.000=SErL) | Local keypad/display
or OIM/CS3000

Speed Reference
Source

Terminal strip

Control Source (P.000)

Terminal strip

ATTENTION: When switching from auto to manual,
or manual to auto, the drive will ramp to the reference
level provided by the new source at the rate specified
in P.001 (Accel Time 1), P.002 (Decel Time 1), P.017
(Accel Time 2), or P.018 (Decel Time 2). Be aware
that an abrupt speed change may occur depending
upon the new reference level and the rate specified in
these parameters. Failure to observe this precaution
could result in bodily injury.

If the control source is changed, the AUTO/MAN selection may be
changed as well. When the control source is changed to OP or rE,
the AUTO/MAN selection is forced to AUTO. If the control source
is changed to LOCL or SErL, the AUTO/MAN selection is forced to
MANUAL. However, if the control source is changed from LOCL to
SErL or vice versa, the AUTO/MAN selection is not changed.

Note that this key is not active if the control source is SErL. Refer
to the P.000 parameter description for more information on control
source selection.

Refer to the following parameters for more information on the
AUTO/MAN key:

e P.052 AUTO/MAN Key Disable
¢ P.053 Manual Reference Preset Enable

3-6
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( Y Use the A and ¥ arrow keys to:
A » Step through the drive parameter menus and error log when
\ ) the keypad/display is in program mode.
~——~ * Increase (or decrease) a numeric value (such as the reference
v or a parameter value).
Holding down these keys will increase the scroll speed.
—
( Y  Use the ENTER key to:
ENTER ¢ Display a parameter (or a selection) value in program mode
__

e Save avalue

* Move through each monitor display item when in monitor mode

Forward

Reverse

Use the FORWARD/REVERSE key to select the direction of motor
rotation when the control source is local (REMOTE LED is off).
This key is ignored if the control source is not local (REMOTE LED
is on). See the FORWARD and REVERSE LED descriptions for
more information.

Refer to the P.027 (Forward/Reverse Configuration) parameter
description.

( Y Use the PROGRAM key to move between program and monitor

PROGRAM modes. The PROGRAM LED turns on when the keypad/display is

in program mode and turns off when the keypad/display is in

\—  monitor mode.

( )  Use the RUN/JOG key to toggle between run and jog when in local
RUN control (REMOTE LED is off). When run is selected, pressing the
JOG START key results in continuous drive operation. When jog is

—— selected, pressing the START key results in drive operation only

until the START key is released.

This key is ignored if the control source is not local (REMOTE LED

is on). See the RUN and JOG LED descriptions for more information.

Use the START key to apply power to the motor in local control
START (REM_OTE LEP is off). See the RUNNING LED description for

more information.

| —

) If the drive is running (RUNNING LED is on), the STOP/RESET
STOP key stops the drive. If the drive is not running (RUNNING LED is
RESET off), pressing this key resets drive faults. Refer also the STOP/
—

RESET Disable Parameter (P.055).

Important: The STOP/RESET key can be disabled by P.055. See the P.055
parameter description for more information.
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3.6

Drive Status LEDs

The keypad contains eight LEDs that show the present drive status. Table 3.2
describes what each drive status LED means.

Table 3.2 — Drive Status LEDs

LED Status

Meaning

RUNNING |On

Output power is being applied to the motor.

Off

Output power is not being applied to the motor.

REMOTE On

The drive is being controlled (START, RUN/JOG,
FORWARD/REVERSE, speed reference) from a source
other than the keypad.

Off The drive is being controlled from the keypad.
Flashing | The network connection is lost.
JOG On Jog is selected.
Off Run is selected.
AUTO On The drive is receiving its speed reference from the
terminal strip input or network option.
Off The drive is receiving its speed reference from the local

keypad or serial port (OIM or CS3000), i.e., using a
manual reference.

FORWARD! |Flashing

The requested motor direction is forward; the actual
motor direction is reverse (REVERSE LED is on).

On

The motor is running in the forward direction.

Off

The motor direction is not forward.

REVERSE' |Flashing

The requested motor direction is reverse; the actual
motor direction is forward (FORWARD LED is on).

On The motor is running in the reverse direction.

Off The motor direction is not reverse.
PROGRAM |On The keypad/display is in program mode.

Off The keypad/display is in monitor mode.

PASSWORD |On

Parameters cannot be modified from the keypad without
entering the correct password into P.051 (Programming
Disable). See section 4.4, Ensuring Program Security,
for more information.

Note that disabling program changes by means of P.051
does not prevent parameter changes being made from
the serial port or the network.

Off

Parameters can be modified from the keypad.

1 If the speed reference is zero (0), pressing the FORWARD/REVERSE key (or toggling the FWD/REV
input) will not alter the state of the FORWARD or REVERSE LEDs.
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3.7 Monitor Mode LEDs

Table 3.3 describes the values that will be displayed when the corresponding
monitor mode LED is on.

Table 3.3 - Monitor Mode LEDs

Monitor Mode LED

Corresponding Display When LED is ON (Actual Values)

SPEED

Motor speed is displayed. This value is scaled in parameter
P.028.

VOLTS

Drive output volts are displayed. This value is not DC bus
volts.

AMPS

Drive output amps are displayed.

HZ

Drive output frequency in hertz is displayed.

Kw

Output power of the drive in kilowatts is displayed. Note
that this is intended for display purposes as a general
indication of kilowatt output and should not be used for
control or exact metering purposes.

TORQUE

Motor output torque is displayed in percent. (Valid only for
vector regulation).

ALL LEDs

Selected speed reference (in P.028 units) or torque
reference (in %) is displayed.
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CHAPTER 4

4.1

Programming Reference

To program the drive for a specific application, you display the appropriate parameter
and adjust it as required. The parameters are used to define characteristics of the
drive. This chapter provides an overview of the parameter menus as well as
detailed descriptions of each parameter. This chapter also describes how to
access, display, and modify parameters.

Parameter Menus

To simplify the configuration process, the GV3000/SE drive software parameter list
is divided into two menus: the First Menu and the Second Menu. These are shown
in figure 4.1 and described below.

The First Menu contains General parameters (P.000 through P.006) which are
commonly used for simple applications.

The Second Menu contains parameters that allow drive adjustment for more
complex applications. These functions can be safety related and should be used
only with a thorough understanding of how they may affect motor operation.

Within the Second Menu are:

¢ General parameters (P.007 through P.099). These parameters apply to both
vector and V/Hz applications. .

¢ Volts/Hertz parameters (H.000 through H.022). These parameters are used
only for V/Hz applications and are displayed if U-H is selected in parameter
P.048 (Volts/Hertz or Vector Regulation).

e Vector parameters (U.000 through U.048). These parameters are used only for
vector applications and are displayed if UEC is selected in parameter P.048.
Unless specified, all vector parameters are used for both flux vector control
(FVC) and sensorless vector control (SVC) operation.

¢ RMI parameters (r.001 through r.066). These parameters are displayed only if
an optional Remote Meter Interface board (M/N 2S13000) is installed in the
drive.

e The error log. The error log is shown as Err on the display. For more information
on accessing the error log or clearing errors, refer to chapter 5 of this manual.

Access to the Second Menu parameters is enabled/disabled using the Second
Menu Password parameter (P.006). Refer to section 4.6.1 for more information.

ATTENTION: It is the user's responsibility to determine how to distribute
the Second Menu password. Reliance Electric is not responsible for
unauthorized access violations within the user's organization. Failure
to observe this precaution could result in bodily injury.
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First Menu
General F
P.000 - P.006

Enter password into P.006

P.048 = U-H (default) P.048 = UEC

If optional RMI board is installed

Error Log

Password must be entered
into P.006 to access these
parameters.

Figure 4:1 — Parameter Menu Structure

4.2 Parameter Types

There are three types of parameters:

Configurable: These parameters can be adjusted or changed only while the drive
is stopped.

Tunable: These parameters can be adjusted or changed while the drive is running
or stopped.

Read only: These parameters cannot be adjusted.

Each parameter is described in detail in this chapter. The following information is
provided for each parameter:

Parameter Number: the unique number assigned to a specific parameter. The
number is preceded by either P, H, U, or r to identify it as a General, Volts/Hertz,
Vector, or optional RMI parameter, respectively. The parameter number is
displayed on the drive's keypad/display.
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Parameter Name: the name assigned to a parameter number. The parameter
name is not displayed when programming the drive using the keypad/display.
The parameter name is only visible when using the CS3000 software or Operator
Interface Module (OIM).

Parameter Description: a description of the parameter's function.
Parameter Range: the pre-defined parameter value limits or selections.

Default Setting: the factory default setting for USA is mentioned. Refer to
APPENDIX D for Europe and Japan.

Parameter Type: identifies whether the parameter is tunable, configurable, or
read only.

Refer also to parameters: a list of associated parameters that may provide
additional or related information.

4.3 Displaying or Changing Parameter Values

Use the following procedure to display or change parameter values:

Step 1. Press the PROGRAM key until the PROGRAM LED turns on to enter
program mode.

P I EE] One of the main parameter menus (P.---,
Hmsree0 L puine mm H.---, U.---, Ermr, etc.) will be displayed.

Cvours

CJamps RUN
Cuz |:| AUTO JOG
Clkw

I:lTOROUE D nEvensE

Il PROGRAM ENTER

i TeoET || START | gmsce

Step 2. Use the A key or the ¥ key to move through the menus.

e N\

E r [z"%] Note that if P.--- and Err are the only two
Ml [ MM menu selections displayed, access to the
=l = e T Second Menu parameters has been
éﬁrxﬁ ég:%% — restricted. A password must be entered into

— parameter P.006 in order to access the
reser | [ STAT | AP Second Menu parameters. Refer to section
L J 4.6 for this procedure.
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Step 3. Once the desired menu is displayed, press the ENTER key to select it.

POO0| (al~)

UTO || Forward

Bl sPEED I:Immmuc MM

CJvouts I:I REMOTE

SJawes RUN

I:qu I:I AUTO JOG
Il FORWARD

l:lronous ] REVERSE

S ..Pmmmu =

srop
nessr START o=

The first parameter number in the menu or
the last parameter number previously
accessed from that menu will be displayed.

Step 4. Press the A key or the ¥ key to move through the parameters.

P00 1) (alY]

AUTO Fomard
ElisreeD ] RUNNING m@
voLts ] REMOTE

 AMPS Jyoa RUN
Hz = auto JOG
Kw Bl FORWARD

'ronous [ REVERSE

l o I START | 2S5l

I'IHI'II'II'II']

Each parameter number will be displayed as
you move through the parameters.

Step 5. Once the desired parameter is displayed, press the ENTER key to access

it.

Bl sPeeD Dnunmna m@

voLTS

AMPS nuu
[:Jwro JOG

RWARD

Tomue Elnwenss

ot e [ o |

(ZE ][5 | momm

nnngnn

The parameter value will be displayed.

Step 6. Press the A key or the ¥ key to change the value.

~

AUTO Fovwafd
ElsPeeD ] RUNNING MAN nmm
Cvouts Daemo're
CJamps RUN
o= T
[l FORWARD
D-roaoue [:Jasvsase

~\

Note that if programming is disabled in
parameter P.051 (Programming Disable), or
if the parameter is configurable and the drive
is running, the value will not change.
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4.4

Step 7. Press the ENTER key to save the changed value.

-OR -
Press the PROGRAM key to exit the parameter without changing the
value.
P U B / E]E] The parameter number will be displayed
S again.
moe Do ’
E:"z"s Egﬁﬁm@ Important: The value will not be written into
Sronase Creverse (- memory unless the ENTER key
l Stoe. I oarT | s is pressed.
i\ J

To display or change additional parameters within this menu, repeat steps 4
through 7.

To display or change parameters in a different menu, press the PROGRAM key
to return to the main menu selections. Then repeat steps 2 through 7.

To exit program mode, press the PROGRAM key until the PROGRAM LED turns off.

Note that parameter values and the local keypad status are retained through a line
dip or power shutdown.

Ensuring Program Security

Parameter values can be password-protected using parameter P.051 (Programming
Disable). When programming is disabled, parameter values can be displayed but
cannot be modified from the keypad unless the correct password is entered in
P.051. Note that disabling program changes by means of P.051 will not prevent
parameter changes being made from the serial port on the network.

ATTENTION: It is the user's responsibility to determine how to distribute
the password. Reliance Electric is not responsible for unauthorized
access violations within the user's organization. Failure to observe this
precaution could result in bodily injury.

Use the following procedure to disable/enable parameter programming. (See
section 4.3, Displaying or Changing Parameter Values, if you are unfamiliar with
modifying parameters using the keypad/display.)

Step 1. Select parameter P.051 from the Second Menu General parameters.
P.051 will appear on the display.

Step 2. Press the ENTER key to access the parameter. A zero will be displayed.
Step 3. Use the A key to increment the value to 26. This is the password number.
Step 4. Press the ENTER key to save the value. P.051 will be displayed.

Parameter programming is disabled when the PASSWORD LED is on and enabled
when the PASSWORD LED is off.

Programming Reference
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4.5

To prevent unauthorized password use, a zero value (not the saved password
value) is displayed whenever this parameter is accessed.

Note that parameter values and the local keypad status are retained through a line
dip or power shutdown.

First Menu Parameters

The First Menu contains General parameters that are most commonly used for
simple applications. No password is required to access them. These parameters
apply to both vector and V/Hz programming and are described in detail in section
4.5.1.

4.5.1 First Menu General Parameter Descriptions (P.000 to P.006)

P.000 Control Source

This parameter
selects the drive
control source.

The drive responds
to the reference,
forward/reverse,
run/jog, and start
commands (inputs)
only from the source
selected in this
parameter.

* OP selection is not available if a network option board is not used.

** For more information about the Control and Configuration Software (CS3000), refer to instruction manual
D2-3348. For more information about the GV3000/SE OIM (Operator Interface Module, M/N 2RK3000), refer to
instruction manual D2-3342.

ATTENTION: In V/Hz regulation, if P.000 (Control Source) is set to
OP (Option Port), and P.062 is set to 1 (Hold Last Reference), and the
drive loses communication with the network, the drive will maintain the
last frequency command sent to it. Ensure that driven machinery, all
drive-train mechanisms, and application material are capable of safe
operation at the maximum operating speed of the drive. Failure to
observe this precaution could result in bodily injury.

The selected drive control source is determined primarily by the value in P.000.
However, if P.000 = rE, then the REM/LOC input may toggle the control source
between the local keypad and the terminal strip. See P.007 (Terminal Strip Digital
Inputs Configure).

Depending on the control source selected, the AUTO/MAN key can be used to
switch between speed reference sources as shown in table 4.1.
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P.000 Control Source (continued)

Table 4.1 — Speed Reference Source Based on P.000 and AUTO/MAN Key Status

Control Source (P.000) AUTO/MAN Status Speed Reference Source

Local keypad/display AUTO selected Terminal strip
(P.000 = LOCL) MAN selected Local keypad/display or OIM
Terminal strip remote inputs AUTO selected Terminal strip
(P.000 = rE) _ MAN selected Local keypad/display or OIM
Option port (P.000 = OP) AUTO selected Network

MAN selected Local keypad/display or OIM
Serial port (P.000 = SErL) AUTO selected Terminal strip

MAN selected Local keypad/display or OIM

Refer to chapter 3 and the description of parameter P.052 (AUTO/MAN Key
Disable) in chapter 4 for more information on the AUTO/MAN key.

Set P.000 = OP to select the DeviceNet™ Network option board, the AutoMax™
Network option board, the PROFIBUS™ Interface board, or the ControlNet™
Network option board as the drive control source.

Note that the REMOTE LED will turn on if any control source other than the local
keypad is selected.

P.001 Accel Time 1 (RAMP 1)

For V/Hz regulation,
this parameter
specifies the amount
of time in which the
motor ramps from
zero speed to
Maximum Speed
(P.004).

For vector regulation,
this parameter
specifies the amount
of time in which the
motor ramps from
zero speed to Motor
Top Speed (U.017).

The time the motor takes to make any speed increase is directly proportional to the
value in this parameter. This parameter does not apply if JOG is selected. See
P.021 (Jog Ramp Accel Time).

If the motor load inertia is high, or the Current Limit (P.005) setting is too low, actual
motor acceleration time will be longer than the time set in P.001. If Accel Time 1 is
set too short, an overcurrent fault may occur.
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P.002 Decel Time 1 (RAMP 1)

For V/Hz regulation,
this parameter
specifies the amount
of time in which the
motor ramps from
Maximum Speed
(P.004) to zero
speed.

For vector regulation,
this parameter
specifies the amount
of time in which the
motor ramps from
Motor Top Speed
(U.017) to zero
speed.

The time the motor takes to make any speed decrease (except a coast-to-rest stop)
is directly proportional to the value in this parameter. This parameter does not apply
if JOG is selected. See P.022 (Jog Ramp Decel Time).

Note that motor load inertia and input line conditions can extend the deceleration
time to a value greater than the preset time. With very fast deceleration times,
regenerative motor voltage may charge up the DC bus voltage, causing a high bus
voltage (HU) fault. To avoid a fault condition, extend the deceleration time for a
longer period. If a deceleration time faster than the acceptable range is required,
installing an optional Snubber Resistor Kit or Regenerative Braking Module Kit may
prevent the fault. :

For V/Hz regulation with dynamic braking (snubber resistor) disabled (H.017 =0, 2,
or 4), the deceleration time may be extended to prevent a high bus voltage (HU)
fault from occurring.
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P.003 Minimum Speed

This parameter limits
the speed reference
to the drive.
Regardless of what
speed reference is
supplied, the
regulator will not
command a speed
less than the value in
P.003.

ATTENTION: The drive can operate at and maintain zero speed.
The user is responsible for ensuring safe conditions for operating
personnel by providing suitable guards, audible or visual alarms, or
other devices to indicate that the drive is operating or may operate at
or near zero speed. Failure to observe this precaution could result in
severe bodily injury or loss of life.

Note that in V/Hz regulation, the drive may decrease the output frequency below
P.003 (but not below 0.5 Hz) to avoid an overcurrent fault.

P.004 Maximum Speed

This parameter limits
the speed reference
to the drive.
Regardless of what
speed reference is
supplied, the
regulator will not
command a speed
greater than the
value in P.004.

ATTENTION: The user is responsible for ensuring that driven machinery,
all drive-train mechanisms, and application material are capable of
safe operation at the maximum operating speed of the drive.
Overspeed detection in the drive determines when the drive shuts
down. For vector regulation, this is factory-set to 130% of maximum
speed. For volts/hertz regulation, this is fixed at the frequency level
set in parameter H.022 (Overfrequency Limit). Failure to observe this
precaution could result in bodily injury.

For V/Hz regulation, this parameter specifies the maximum allowed speed in hertz.
The drive is equipped with configurable overspeed protection at the frequency level
set in H.022 (Overfrequency Limit).

For vector regulation, this parameter specifies the maximum allowed speed in RPM.
This drive is equipped with fixed overspeed protection at 130% of Maximum Speed.
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P.005 Current Limit

This parameter
provides the means
to limit motor stator
current while running
at constant speed or
during acceleration.

For V/Hz regulation: Current limit is set as a percentage of the Power Module
rated amps with a maximum value of 110%. 110% current limit equals the current
value in parameter P.095 (Power Module Output Amps).

When the output current attempts to exceed the preset current limit, the output
voltage and frequency will be lowered as the GV3000/SE drive reduces output
current.

For vector regulation: Current limit is a percentage of the value entered in U.004.

The output current will be limited to the current limit value, which may result in motor
speed decreasing or the acceleration/deceleration time being extended.

P.006 Second Menu Password

This parameter is
used to
enable/disable
access to Second
Menu General (P),
Vector (U),
Volts/Hertz (H), and
RMI (r) parameters.
Refer to section 4.6.1
of this manual for
more information
about this password.

ATTENTION: It is the user's responsibility to determine how to distribute
the second menu password. Reliance Electric is not responsible for
unauthorized access violations within the user's organization. Failure
to observe this precaution could result in bodily injury.

Note that if the password is entered to enable access to the Second Menu
parameters, the password must then be re-entered to disable access.
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4.6

4.6.1

Second Menu Parameters

The Second Menu contains parameters used for more complex applications. Within
the Second Menu are General (P.---) parameters that apply to both vector and V/Hz
programming, and Vector (U.---) or Volts/Hertz (H.---) parameters. If an optional
RMI board is installed in the drive, RMI (r.---) parameters are also contained in the
Second Menu.

For a detailed description of: Refer to:

Second Menu General parameters Section 4.6.2

Second Menu Vector parameters Section 4.6.3

Second Menu Volts/Hertz parameters Section 4.6.4

Second Menu RMI parameters RMI instruction manual D2-3341

Access to the Second Menu parameters is enabled/disabled using the Second
Menu Password parameter (P.006). Refer to section 4.6.1 for more information.

Entering the Second Menu Password

ATTENTION: It is the user's responsibility to determine how to distribute
the second menu password. Reliance Electric is not responsible for
unauthorized access violations within the user's organization. Failure
to observe this precaution could result in bodily injury.

The Second Menu Password parameter (P.006) is used to enable/disable access to
the Second Menu parameters. When access is disabled, the Second Menu
parameters cannot be displayed or changed (refer to figure 4.1). To enable access,
a factory-set password is entered into P.006. Access to the Second Menu
parameters will then remain enabled until the password is entered into P.006 again.

Step 1. Press the PROGRAM key until the PROGRAM LED turns on to enter
program mode.

' N\
P - @E} If P.--- is not displayed, press the A key or
= the ¥ key until it is.
ElispeeD T RUNNING y

Cvots ] ReMOTE
=
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Step 2. Press the ENTER key.

(" N

The first parameter number in the First Menu

P U D U [Z"z] General parameters (P.000) or.the last

arameter number accessed will be
Eliseee0 [ RUNNING mm p
Dors T eevore @ “ displayed.
AMPS
ST Mt
:TOROUE ] REVERSE
Pa: Il PROGRAM ENTER

l RESEI' l START o o

Step 3. Press the A key to increment the parameter numbers until P.006 is

displayed.
e N
Important: If you are able to display
D U E parameter P.007, access to the
-spssn Elnunuma m@ Second Menu is enabled.
:An.:ps :uﬁb @- Continue with this procedure
Egm Em& only if you wish to disable
Cjreeswos WEPROGRAM | ENTER access to the Second Menu.
ST || sTART | Smswcem
. J

Step 4. Press the ENTER key to access the parameter.

( : h Zero will be displayed.
D EE To prevent unauthorized password use, a

Elsreso [ runing mg zero value (not the saved password number)
vouts Dnsmors . . . .
Sawes @ﬂ is displayed whenever this parameter is
Cxz I:AUTO JOG
e e I FoRMARD accessed.
Srmt mw (o

- START | Zgusceyw

J

Step 5. Press the A key to increment the value until 107 is displayed. This is
the password. (Holding down the A key will increase the scroll speed.)

g N\

AUTO Folwxd
Elisree0 [ RUNNING | "MAN a,.,.,“

CJvouts G REMOTE

Camps nuu

ez |:1 AUTO JOG

El'ronous D me
- PROGRAM ENTER
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Step 6. Press the ENTER key to select the password.

PO0G | ALY

I'II'IHI']I'ID

EMispee0 [ RUNNING m@

VoLTS I:l asmors

AMPS
Hz I:I Au‘ro

Kw
TOROUE |:| REVEHSE

Il PROGRAM ENTER

AT l START | RSP

P.006 is displayed.

Step 7. Press the A key to verify the access status.

POOC | AlY)

EsPEED

Clvots IZI REMOTE

Javes nuu
Euz :I AUTO JOG
Ckw Il FORWARD

[JToRQUE [ REVERSE

[Jrassword Il PROGRAM ENTER

| Aeser || START | amsucepy

Dreas [ 450 ) B2

Access Disabled

P00 Al
EMispee0 [ RUNNING -M

Cvouts  J ReMOTE

Caves e %
Cxz CJAuto

kw Il FORWARD

(- TORQUE C_JREVERSE
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4.6.2 Second Menu General Parameter Descriptions (P.007 to P.099)

P.007 Terminal Strip Digital Inputs Configure

The GV3000/SE drive
provides multiple
configurations of
digital inputs 6, 7,
and 8 on the terminal
strip. This parameter
determines how
these inputs are
used.

The P.008 (Terminal
Strip Speed
Reference Source)
selection will limit the
selection of P.007
because the P.008
selection may use
one or more of digital
inputs 6 through 8.

*Vector regulation only.

ATTENTION: If a maintained start contact is used when the control
source = rE, switching from local to remote from the terminal strip will
cause power to be applied to the motor if the remote start contact is
closed. Stay clear of rotating machinery in this case. Failure to
observe this precaution could result in bodily injury.

An unasserted (open) or asserted (closed) input will select the input functions as
shown in table 4.2. If a function is not configured, the unasserted (open) state will

be applied.
Table 4.2 — Function Selection for Digital Inputs 6, 7, and 8
Input Open (Unasserted) Closed (Asserted)
FWD/REV Forward Reverse
RAMP 1/2 Ramp 1 Ramp 2
REM/LOC Remote Local
TRQ/SPD Torque Speed
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P.007 Terminal Strip Digital Inputs Configure (continued)
FWD/REV

FWD/REV allows you to select between forward or reverse operation. If the input is
closed, this function will invert the selected speed reference. For example, if the
selected speed reference value is negative (<0) and the FWD/REYV input is closed,
the resulting speed reference will be positive.

The digital input for FWD/REYV is active only if the control source is remote.
RAMP 1/2

RAMP 1/2 allows you to select one of two paired acceleration/deceleration rates.
RAMP 1 uses acceleration or deceleration rates based on P.001/P.002

(Accel Time 1/Decel Time 1). RAMP 2 uses acceleration or deceleration rates
based on P.017/P.018 (Accel Time 2/Decel Time 2).

The digital input for RAMP 1/2 is always active regardless of the control source.
REM/LOC

REM/LOC allows you to switch from terminal strip control to local keypad control.
The drive must be stopped in order to do this. (Note that if an OIM is connected,
REM/LOC will switch control from the terminal strip to the OIM, not to the local
keypad.)

The digital input for REM/LOC is active only if the control source is remote.

The following example shows how this input can be used.

REM/LOC Input Example

Assume the drive is stopped and started using an external two-wire control signal.
The drive's control source is the terminal strip (P.000 = rE), and a START command is
given. The REM/LOC option (P.007 = 2) is selected so that an external REM/LOC
switch switches the drive from REMOTE to LOCAL or from LOCAL to REMOTE.
The external switch is in the REMOTE position.

The following happens:

The STOP/RESET key is pressed, and the motor stops.
LOCAL is selected using the externally-wired REM/LOC switch.

Control of the drive is done locally through the keypad (or through the OIM, if
connected). (This could be for troubleshooting purposes, or for
viewing/adjusting parameter values).

4. The REM/LOC switch is switched back to the REMOTE position. The drive
runs immediately because there is already an asserted remote START signal.

5. The drive is now being controlled by the remote control source.

Programming Reference
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P.007 Terminal Strip Digital Inputs Configure (continued)
TRQ/SPD

TRQ/SPD allows you to switch between torque regulation and speed regulation
while the drive is running or stopped. This feature only applies when the drive has
been configured as a vector regulator (P.048 = UEC), and U.000 (Torque Reference
Source) > 0.

To provide smooth transitioning when switching from torque to speed, the speed
regulator is preset with the last torque reference. When switching from speed to
torque, the torque regulator will switch to the new torque reference.

The digital input for TRQ/SPD is active if the control source is local, remote, or serial.
Interaction with P.008

The default value of 0 for P.007 will limit P.008 (Terminal Strip Speed Reference
Source) to a selection of 0. You must change P.007 to some value other than 0 in
order to change P.008 to some value other than 0. See table 4.3 and the selection
example in the P.008 parameter description.

Refer to the GV3000/SE hardware reference manual for terminal strip wiring.
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P.008 Terminal Strip Speed Reference Source

This parameter
selects the source of
the terminal strip
speed reference.

The terminal strip
speed reference is
used when:

¢ the terminal strip
is the selected
control source
(P.000 = rE)

or

e the local keypad
or serial port is
the selected
control source
(P.000 = LOCL
or SErL) and
AUTO is
selected (AUTO
LED is on).

In selections 5, 6, and 7, a digital input will initiate the selected preset speed which
will override the analog speed reference. Refer to table 4.4 in the P.031 parameter
description.

The selection is dependent upon what is selected for parameter P.007 (Terminal
Strip Digital Inputs Configure). The selection made in P.007 determines what the
remaining free digital inputs are used for. See table 4.3 for acceptable
combinations.
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P.008 Terminal Strip Speed Reference Source (continued)

Table 4.3 — Acceptable P.007 and P.008 Selection Combinations

P.007 P.008 Selections
Selections 0 1 2 3 4 5 6 7
0 v
1 s s v
2 v’ v s
3 s -~ s
4 v ’ Vv s s v
5 v 1/ v s v v
6 s v ” s s v
7 v v’ 1’ s s v v v
8 V’
9 i v v
10 v v’ v
11 v v v
12 s - L~ s s v’
.~ = Selection combination is acceptable.
P.007/P.008 Selection Example
If you want to select the MOP as the speed reference source, P.008 must be set to 1.
Next, select the value for P.007 using table 4.3. Following the 1 column down
under P.008 Selections, the acceptable selections for P.007 are 4, 5, 6, 7, or 12.

If an optional RMI board is installed in the drive, refer to Appendix E for more
information regarding digital input configuration.

P.009 Terminal Strip Analog Input Offset

This parameter
allows for correcting
any offset in the
terminal strip analog
input prior to the
signal reaching the
drive.

This parameter is not
used if the terminal
strip analog input is
used as vector
torque reference
(U.000 = 1).

*For 0to 10 V (or -10 V to +10 V input), a value of +1 equals an offset of approximately 10 mV.
For 0 to 20 mA input, a value of +1 equals an offset of approximately 20 pA.

For more information about the analog input, refer to Appendix F.
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P.010 Terminal Strip Analog Input Gain

This parameter is
used to compensate
for component
tolerance errors or
insufficient voltage
from the input
reference source at
the terminal strip.

This parameter is not
used if the terminal
strip analog input is
used as vector
torque reference
(U.000 = 1).

For more information about the analog input, refer to Appendix F.

P.011 Terminal Strip Analog Input Configure

This parameter
selects the type of
analog input signal
being used and
whether to invert it
(negate it) after it has
been converted from
analog to digital by
the drive.

If the terminal strip
analog input is used
as vector torque
reference

(U.000 = 1), this
parameter is used
only to enable the
analog input signal
loss detection
feature.

Important: Verify that the hardware (jumper J4) and software configurations match
each other and the external signal.
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P.011 Terminal Strip Analog Input Configure (continued)

ATTENTION: The drive may inadvertently start due to the effects of
temperature or electrical noise on the analog input when the analog
input is configured to start and stop the drive (P.011 = 12), and the
following conditions are true:

* P.000 =rE

¢ The function loss, stop, and start inputs on the terminal strip are all
closed.

The user is responsible for;

¢ providing suitable notification to operating personnel that this feature
is being used and the drive could start any time.

¢ ensuring that the inadvertent starting of the driven equipment will not
cause injury to operating personnel or damage to the driven
equipment.

 ensuring that the input wiring has been installed according to IEEE
Standard 518 to minimize electrical noise.

Failure to observe this precaution could result in severe bodily injury or
loss of life.

ATTENTION: Due to the effect of temperature on the analog input, the
possibility exists that the stop threshold cannot be reached. The
application must rely on the terminal strip stop and function loss inputs
as the alternate methods of stopping the drive. Failure to observe this
precaution could result in severe bodily injury or loss of life.

1f P.011 =2 or 12, the input + offset (P.009) will be low limited at 0 and then
multiplied by P.010.

If P.011 = 3, the input + offset (P.009) will be low limited at 0, multiplied by P.010,
and then negated.

If P.011 = 4, 8, or 10, the input will be offset by -4 mA + offset parameter (P.009),
low limited at 0, and then multiplied by P.010.

If P.011 =5, 9, or 11, the input will be offset by -4 mA + offset parameter (P.009),
low limited at 0, multiplied by P.010, and then negated.

If P.011 = 6, the input + offset (P.009) will be low limited at 0 and multiplied by P.010.

If P.011 =7, the input + offset (P.009) will be low limited at O, multiplied by P.010,
and then negated.

For the 4 to 20 mA input selections, the drive can be configured to generate a fault
(selections 4 and 5) or an alarm (selections 8 through 11) if the input falls below 2
mA. If P.011 =8 or 9, the drive continues to run using the value of the analog input
4 to 5 seconds prior to the loss detection. If P.011 = 10 or 11, the drive continues to
run using Preset Speed 1 (P.031) as the analog input value. In both cases, once
the input returns (>= 4 mA), the alarm clears, and the drive uses the converted
input.

For more information about the analog input, refer to Appendix F. For more
information about alarms and faults, refer to chapter 5.
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P.012 Terminal Strip Analog Output Source

This parameter
selects the source of
the analog output
signal.

Selections 2 and 3 select the same signals as selections 0 and 1, but instead of
providing a 5V (1/2 scale) offset to allow for a bipolar signal, no 5V offset is used.
Instead, the signal is presented in a unipolar manner. The absolute value of the
selected signal is used to drive the analog output over its full range of 0 to 10 VDC.
This provides greater resolution of the selected signal at the expense of indicating
polarity. Refer to figure 4.2.

Note that in V/Hz control, signals are updated every 500 ms. In Vector control, all
signals are updated every 5.0 ms.

|
1
]
1
1
ov | 4mA {
]

|

P.012=0 VMHz — Max Speed +Max Speed (P.004)
e Vector — Top Speed . +Top Speed (U.017)
P.O12=1 V/MHz —200% Torque +200% Torque
. Vector —300% Torque +300% Torque
__________ fov | 20mA _________
|
| i
| |
1 |
’ I
: ov 4 mA |
potaen | VHZ — MaxSpeed 0 +Max Speed (P.004)
e Vector — Top Speed +Top Speed (U.017)
PO1223 El/Hz —200% Max Current (2 x P.095) +200% Max Currenr (2 x P.095)
e Vector —300% Torque +300% Torque

Figure 4.2 — Analog Output Selection and Scaling
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P.013 Output Relay Configuration

This parameter
specifies the type of
status indication
provided by the
output relay contacts
(terminal 28, 29, 30,
and 31 on the drive's
terminal strip).

For example, for an application using an output contactor, you can obtain a 0.5
second delay between a start assertion and the generation of motor voltage by
setting P.013 to 1. The delay will provide time for the contactor to close before
motor voltage is generated.
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P.014 Trim Reference Source

This parameter
specifies the source
for the trim
reference. Trim
reference is added to
the speed reference.

Refer to figure 4.3.

. .
e

o
B /// B
Sr

Selections 5 through 9 are available only if an optional RMI board is installed in the
drive. Refer to instruction manual D2-3341 for more information about the RMI

board.
Selected
Speed
s oome,
P.014 xBO1S
None —{ 0 | 100
Terminal Strip o ?
Analog Input Option Port — 2
Max Speed —| 3 | Selected
4 | Trim Ref
5
6
7
8
19 |
Torque Feedback

Figure 4.3 — Trim Reference Source Selection
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P.015 Trim Gain Percentage

This parameter
specifies a
percentage of the
selected trim
reference entering
the speed regulator.

See figure 4.4.
Draw Gain
Mul Div
T T
P.016 100
Draw
Selected To Speed Ref
Speed Ref Limit Block
Selected Trim Gain
Trim Ref ——
P.014 Mul  Div
T T
P.015 100
Trim

Figure 4.4 — Draw and Trim Gain

See Appendix G for the complete block diagram.

P.016 Draw Gain Percentage

This parameter is
used to increase or
decrease the
selected speed
reference to the
speed regulator.

This parameter allows multiple drive sections with a common line reference, but with
different values for draw gain, to run at different speeds depending on the percent
draw.

Note that P.016 affects the accel/decel times. As draw gain increases positive, the
accel/decel time decreases proportionately. As draw gain increases negative, the
accel/decel increases proportionately. This is based on the following formula:

Modified Accel/Decel = Accel/Decel x [1/(1.00 + (Draw% / 100))]
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P.017 Accel Time 2 (RAMP 2)

This parameter sets
the acceleration time
when a second ramp
selection is
configured as a
digital input.

When the RAMP 2
acceleration time
digital input is
asserted, the RAMP
2 deceleration time
also takes effect.

In V/Hz regulation, this parameter specifies the time in which the motor ramps from
zero speed to Maximum Speed (P.004).

In vector regulation, this parameter specifies the time in which the motor ramps from
zero speed to Motor Top Speed (U.017).

The time it takes the motor to make any speed increase is directly proportional to
the value in this parameter. This parameter does not apply if JOG is selected.

P.018 Decel Time 2 (RAMP 2)

This parameter
specifies the
deceleration time
when a second ramp
selection is
configured as a
digital input.

When the RAMP 2
deceleration time
digital input is
asserted, the RAMP
2 acceleration time
also takes effect.

In V/Hz regulation, this parameter specifies the time in which motor speed ramps
from Maximum Speed (P.004) to zero speed.

In vector regulation, this parameter specifies the time in which motor speed ramps
from Motor Top Speed (U.017) to zero speed.

The time it takes the motor to make any speed decrease (except a coast-to-rest
stop) is directly proportional to the value in this parameter.

This parameter does not apply if JOG is selected.
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P.019 S-Curve Enable

When S-Curve
accel/decel is
selected, the accel or
decel ramp time
begins and ends
slowly, creating an
S-Curve function.
Refer to figure 4.5.

For V/Hz regulation,
this parameter is
always set = ON.

Important: This parameter does not apply to the Jog Ramp Accel Time (P.021) or
Jog Ramp Decel Time (P.022) parameters.

The acceleration and deceleration times must be set the same for the S-Curve ramp
to function the same for acceleration as for deceleration. If the deceleration time is
set lower than the acceleration time, the deceleration time specified may not be met.

P.004 (V/Hz)
U.017 (Vector)

20% 20% | ! t
accel time decel time

S-Curve Acceleration S-Curve Deceleration

Figure 4.5 — S-Curves
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P.020 Jog Speed Reference

This parameter is the
speed reference for
the drive when JOG
is selected.

Jog reference is independent of any other speed reference. Unlike the run speed
reference, the jog speed reference cannot be adjusted using the A or ¥ keys.

P.021 Jog Ramp Accel Time

For V/Hz regulation,
this parameter
specifies the amount
of time it takes the
motor to ramp from
zero speed to
Maximum Speed
(P.004) when JOG is
selected.

For vector regulation,
this parameter
specifies the amount
of time it takes the
motor to ramp from
zero speed to Motor
Top Speed (U.017)
when JOG is
selected.

The time the motor takes to make any speed increase is directly proportional to the
value in this parameter.

Programming Reference 4-27



P.022 Jog Ramp Decel Time

For V/Hz regulation, | f
this parameter . . . ) 99¢ .
specifies the amount ' //"/N ’
of time it takes the

motor to ramp from
Maximum Speed
(P.004) to zero
speed when JOG is
selected.

i
i
o

For vector regulation,
this parameter
specifies the amount
of time it takes the
motor to ramp from
Motor Top Speed
(U.017) to zero
speed when JOG is
selected.

The time the motor takes to make any speed decrease (except a coast-to-rest stop)
is directly proportional to the value in this parameter.

P.023 MOP Accel/Decel Time

For V/Hz regulation,
this parameter
specifies the amount
of time it takes the
MOP to ramp from
Maximum Speed
(P.004) to zero
speed and from zero
speed to Maximum
Speed (P.004).

For vector regulation,
this parameter
specifies the amount
of time it takes the
MOP to ramp from
Motor Top Speed
(U.017) to zero
speed and from zero
speed to Motor Top
Speed (U.017).

i

.
\:\

The MOP (Motor Operated Potentiometer) is a digital reference controlled by the
increment/decrement inputs.
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P.024 MOP Reset Configuration

This parameter
determines when
and if the MOP
(Motor Operated
Potentiometer)
reference is reset to
Minimum Speed
(P.003).

Important: If the drive is powered down and powered back up, the MOP function
reference will always be reset to equal Minimum Speed (P.003).

The MOP provides a digital speed reference that can be increased and decreased
using terminal strip digital inputs.

When the MOP function is set and then disabled by using parameter P.008
(Terminal Strip Speed Reference Source), the last value in effect prior to the MOP
being disabled will be retained.

P.025 Stop Type

This parameter
selects how the
motor will stop when
a stop command is
given.

ATTENTION: The user must provide an external, hardwired
emergency stop circuit outside the drive circuitry. This circuit must
disable the system in case of improper operation. Uncontrolled
machine operation may result if this procedure is not followed. Failure
to observe this precaution could result in bodily injury.

A function loss or a fault will always cause a coast-to-rest stop.

If the drive is configured as a torque regulator (U.000 > 0 and TRQ/SPD digital input
= TRQ), then the stop type will always be coast-to-rest regardless of the value in
parameter P.025.
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P.025 Stop Type (continued)

If RUN is selected:

If P.025 = 0, pressing the STOP/RESET key or giving an external stop command
will cause the motor to coast to rest.

If P.025 = 1, pressing the STOP/RESET key or giving an external stop command
will cause the motor to ramp to rest within a time equal to or greater than the preset
deceleration time (P.002/P.018).

If JOG is selected:

When the START input from the selected control source is released (unasserted),
the motor will ramp down in speed regardless of the value in P.025.

Pressing the STOP/RESET key or giving an external stop command when JOG is
selected will stop the motor differently depending on whether the drive is configured
for V/Hz or vector regulation:

For V/Hz regulation, the motor will always perform a ramp stop regardless of the
value in P.025.

For vector regulation, the motor will stop based on the value of P.025:

* [f P.025 =0, pressing the STOP/RESET key or giving an external stop command
will cause the motor to coast to rest.

e [f P.025 =1, pressing the STOP/RESET key or giving an external stop command
will cause the motor to ramp to rest within a time equal to or greater than the
preset deceleration time (P.022).

P.026 Function Loss Response

This parameter
specifies how the
drive will respond to
an open circuit
between terminal
strip inputs 16 and
20.

If a function loss occurs, the motor will coast to rest. If P.026 = 0, a function loss
fault will be generated, and FL will be displayed.
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P.027 Forward/Reverse Configuration

This parameter
specifies how the
motor responds to
forward or reverse
inputs from any
control source.

When P.027 is set to 0, the forward/reverse input allows forward or reverse rotation
of the motor. :

When P.027 is set to 1, reverse rotation of the motor is prohibited and the
forward/reverse selection from the front panel or serial port is set to forward. Note
that reverse rotation is prohibited regardless of the polarity of the speed reference
input.

When P.027 is set to 2, the state of the forward/reverse input is latched when the
motor is started (RUNNING LED is on). Direction changes requested from any
control source after the motor is started are ignored. Note, however, that this
selection will not inhibit a motor direction change due to a change in the polarity of
the speed reference input.

In V/Hz or SVC regulation, setting H.016 (Sync Mode Direction) or U.031 (SVC
Sync Direction) to any value but F or OFF may cause the motor to operate in the
reverse direction briefly regardless of the setting in P.027.

P.028 Speed Display Scaling

This parameter
defines the scaling
value applied to the
manual reference,
the selected speed
reference, and the
output speed
displays.

For vector regulation, P.028 will correspond to U.017:

Actual Speed in RPM x P.028

0,017 = value displayed when SPEED monitor mode or

selected reference is selected.
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P.028 Speed Display Scaling (continued)

For V/Hz regulation, P.028 will correspond to H.001:

Actual Speed in Hz x P.028
H.001

= value displayed when SPEED monitor mode or
selected reference is selected.

Note that the values entered for P.003 and P.004 are automatically converted to
P.028 units by the system. Therefore, the adjustment range for the manual
reference is limited as follows:

For vector regulation:

Minimum reference = 2:008XP.028  yayimum reference = P.004 x P.028
u.017 u.017

For V/Hz regulation:

Minimum reference = F-008XP-028  nyoyimum reference = -2-004 X P.028
H.001 H.001

V/Hz Speed Display Scaling Example

Your application requires the display to be scaled to show the speed reference or
the output speed as 800 gallons/minute when operating at maximum speed.

H.001 (Motor Nameplate Base Frequency) = 60

Step 1. Set parameter P.028 = 800

Step 2. Enter SPEED monitor mode by pressing the PROGRAM key until the
PROGRAM LED turns off and the SPEED LED turns on.

Step 3. Start the drive (press the START key).

Step 4. When the drive is running at half of rated speed, the display shows that
speed is 400 (gallons/minute).

Using the equation for V/Hz regulation: 30 x 800

80 =400

Important: This parameter does not change the speed. It changes only the scaling
value applied to the display.
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P.029 Elapsed Time Meter

This parameter
displays the number
of days (24-hour
periods) that the
drive has been under
power or the time
elapsed since the
Elapsed Time Meter
Reset (P.030)
parameter was last
reset.

P.030 Elapsed Time Meter Reset

s

This parameter sets
parameter P.029
(Elapsed Time
Meter) and the error
log clock to zero.
This parameter is set
to OFF after the
reset operation is
carried out.

This parameter
allows the setting of
up to eight different
preset speeds.

The presets are configured using parameters P.007 and P.008. P.008 must be set
to values of 2 through 7 for preset speeds. See table 4.4 and figure 4.6.
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P.031 to P.038 Preset Speed 1 Through Preset Speed 8 (continued)

Each speed is selected using external switches connected to terminals 17, 18, and
19 on the Regulator board.

The presets may also be selected using the Remote Meter Interface (RMI) board. If
you have installed an optional RMI board in your drive, refer to Appendix E and the
RMI board instruction manual (D2-3341) for more information.

Table 4.4 — Preset Speed Digital Inputs

Digital Inputs (Terminals) Selected
8(17) 7(18) 6 (19) Speed Reference
0 (open) 0 (open) 0 (open) P.031 or analog input (see P.008,
selections 5, 6, and 7)
0 (open) 0 (open) 1 (closed) P.032
0 (open) 1 (closed) 0 (open) P.033
0 (open) 1 (closed) 1 (closed) P.034
1 (closed) 0 (open) 0 (open) P.035
1 (closed) 0 (open) 1 (closed) P.036
1 (closed) 1 (closed) 0 (open) P.037
1 (closed) 1 (closed) 1 (closed) P.038

The presets can also be selected as the OCL reference using P.064 (Option Port:
Network Trim Reference Source). See Appendix G for more information about the
OCL.

4-34 GV3000/SE 230 VAC Drive, Software Reference Version 6.06



P.031 to P.038 Preset Speed 1 Through Preset Speed 8 (continued)

P.038
P.037
P.036
P.035
P.034
P.033
P.032 4

P.031

Preset 1

(or TS

Analog in)

Closed
Run and Start — Closed Closed Closed Closed

Digital In 6
(Term. 19) Closed Closed
Digital In 7
(Term. 18) - Closed
Digital In 8
(Term. 17)

Figure 4.6 — Typical Preset Operation

P.039 Encoder Loss Enable

This parameter
enables the encoder
loss detection
diagnostic.

This diagnostic is
available for flux
vector control (FVC)
only.

The encoder loss detection diagnostic is functional only when the drive is operating
as a speed regulator (not as a torque regulator).

When the diagnostic is enabled and feedback from the encoder is not detected, a
drive fault will be logged (EL will be displayed).

If the encoder fails, loss will be detected down to 1 RPM. If only one of the
quadrature feedback wires is disconnected, loss may not be detected below 15
RPM.
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P.040 Motor Overload Enable

This parameter
enables the
electronic motor
thermal overload
function. This
function operates
similarly to a motor
overload relay to
protect the motor
from overheating.

P.040 applies to
single-motor
applications only.

ATTENTION: For single-motor applications with no external thermal
overload relay, this parameter should always be set to ON. Failure to
observe this precaution could result in damage to, or destruction of,
the equipment.

For V/Hz regulation, the drive trips after 60 seconds at 150% of Motor Nameplate
Amps (H.002) and will display fault code OL. Lower currents above 100% will take
longer to trip (for example, 25 minutes at 110%). The motor overload protection
fault level depends on the settings of the Motor Overload Type selection (P.041)
and Motor Nameplate Amps (H.002).

For vector regulation, the drive trips after 60 seconds at 150% of Motor Nameplate
Amps (U.004) and will display fault code OL. The overload current amount is
automatically calculated by the GV3000/SE software based on the Motor Nameplate
Amps (U.004).

Important: While the electronic thermal overload relay is similar to a motor
overload relay, neither measures actual motor temperature.
Temperature-measuring devices integral to the motor are the best way
to thermally protect AC motors under all conditions.

P.041 Motor Overload Type

This parameter

specifies the type of
motor being used to

determine the
electronic motor
thermal overload
function
characteristics.
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P.042 Line Dip Ride-Through Time

For V/Hz regulation,
this parameter sets
the maximum time
allowed for the drive
to stay active during
low line voltage or
line voltage loss.

For vector regulation,
this value is fixed at
500 ms.

If DC bus voltage drops below the low DC bus voltage threshold for more than the
time set in P.042, fault code LU is logged. After line voltage has been restored, the
fault must be reset, and then the drive may be restarted.

If line voltage is restored before the specified time is exceeded, the drive will
accelerate to operating speed at the rate specified in P.001 (Accel Time 1).

For V/Hz regulation, alarm code LIL will flash on the display during a line dip
ride-through. The levels for LIL and LU depend on the parameter setting for AC
Line Voltage (H.021).

P.043 Fault Auto Reset Attempts

This parameter
selects the number
of times the drive will
attempt to reset drive
faults.

Important: The drive will restart after a reset if the start input is still asserted.

If the auto reset feature is enabled (P.043 # 0), faults detected while the drive is
running are logged and reset. The drive will then wait the amount of time specified
in P.044 (Fault Auto Reset Time) and, if the start input is asserted from the selected
control source, start the drive automatically. Note that the drive must run for at least
five minutes in order to reset the number of fault reset attempts to the value in
P.043.

If the fault occurs again, the drive will wait and try to restart up to the programmed
number of attempts. If the drive faults on all of these attempts, it will remain in the
faulted state and will display the fault code on the keypad/display.
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P.043 Fault Auto Reset Attempts (continued)

Table 4.5 lists the faults that can be auto reset:

Table 4.5 — Faults That Can Be Auto Reset

Fault Code Description
Aln 4 to 20 mA analog input signal loss
bYc DC bus charging bypass contactor
EC Earth current failure (ground fault)
HIL High line voltage
HU High DC bus voltage

LU Low DC bus voltage
nCL Network communications loss
oC Overcurrent steady state
OCA Overcurrent while accelerating
OCb Overcurrent during DC braking
OH Drive overtemperature
oL Electronic motor overload
UbS Asymmetrical bus charge

All other faults cannot be auto reset.

Note that the auto reset feature will be disabled during the vector self-tuning
operation and the V/Hz identification procedure.

P.044 Fault Auto Reset Time

This parameter
specifies the amount
of time the drive will
wait to attempt to
reset drive faults.

After the drive has detected the fault and is counting down the auto-reset time
period, the display will flash the countdown period in seconds in the following
format:

“Ar30...Ar29...Ar28........... Ar01...Ar00"

If during this countdown, the operator presses the keypad STOP/RESET key, or
asserts the fault reset from the selected control source, the auto-reset countdown
will stop, and all faults will be reset.
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P.045 Output Phase Loss Enable

This parameter is
used to enable the
output phase loss
detection diagnostic.

This diagnostic detects phase loss between the drive and the motor. When the
diagnostic is enabled and output phase loss is detected, a drive fault is logged (OPL
is displayed).

The output phase loss diagnostic can be disabled to avoid nuisance faults which
may occur, for example, when a small motor is used with a large Power Module.

P.047 Carrier Frequency (kHz)

This parameter
selects the drive's
carrier frequency.

- This parameter can compensate for acoustic noise by allowing adjustment of the
switching frequency of the transistors in the inverter bridge.

Keeping the carrier frequency at 8 kHz will ordinarily provide the quietest motor
operation.
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P.048 Volts/Hertz or Vector Regulation

This parameter
selects the drive
regulator type:
volts/hertz (V/Hz) or
vector.

For V/Hz control, the drive provides open-loop volts per hertz regulation which is
appropriate for general purpose applications.

For vector control, you may select either flux vector control (FVC) or sensorless
vector control (SVC).

Flux vector control uses the actual encoder value for speed feedback and,
therefore, requires an encoder mounted to the motor and connected to the drive.
You program the drive for FVC by first selecting UEC in parameter P.048, and the
selecting the PPR value of the encoder in parameter U.001.

Sensorless vector control (SVC) is an extension of the FVC regulator. It provides
performance close to FVC without using an encoder. Control is based on estimated
speed feedback. You program the drive for SVC by first selecting UEC in parameter
P.048 and then selecting SE in parameter U.001 (Encoder PPR).

Switching from one regulator type to the other (V/Hz to vector or vice versa) takes
approximately 5 seconds. The drive reinitiates power-up diagnostics (SELF
appears on the display and all LEDs turn on for approximately 4 seconds).

Changing this parameter will also restore default values for all First and Second
Menu General parameters (P.---) as if a Restore Defaults command (P.050 = ON)
was given. However, this will NOT change the value of P.048 or P.049 (Country
Defaults).

Important: All other parameter values must be verified if this parameter is changed
after initial programming, regardless of whether they are restored to
their default values.

P.049 Country Defaults

This parameter
selects the factory
default settings for
the First and Second
Menu General
parameters. USA
default settings are
listed throughout this
chapter. Referto
Appendix D for the
European and
Japanese default
settings.
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P.050 Restore Defaults

This parameter
resets all First and
Second Menu
General parameters
(P.---) to factory
default settings.

Note that P.048 (Volts/Hertz or Vector Regulation) is not restored to its factory
default setting when P.050 is set to ON.

P.051 Programming Disable

When the password
is entered into this
parameter,
parameter values
cannot be modified
from the keypad
unless the correct
password (26) is
entered again. Refer
to section 4.4,
Ensuring

Program Security, for
more information.

ATTENTION: It is user's responsibility to determine how to distribute
the password. Reliance Electric is not responsible for unauthorized
access violations within the user's organization. Failure to observe this
precaution could result in bodily injury.

The PASSWORD LED will be on to indicate parameters cannot be modified from
the keypad.

Note that disabling program changes by means of P.051 will not prevent parameter
changes being made from the serial port on the network.
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P.052 AUTO/MAN Key Disable

This parameter
disables the
AUTO/MAN key
except from the
selected control
source.

When this parameter is set to ON, the AUTO/MAN key is functional only from the

selected control source. This parameter can be used to protect against inadvertent
reference change when the drive is controlled from the terminal strip (P.000 = rE) or
the option port (P.000 = OP).

Table 4.6 details whether the AUTO/MAN key is active based on the selected

control source and P.052.

Table 4.6 — AUTO/MAN Key Status Based on P.000 and P.052

Control Source (P.000=) | P.052 AJ;‘(’)';;"';;“‘I’(LV AS{."(’;’&T’?‘I’("W
Front panel (LOCL) OFF Active Inactive
Terminal strip (rE) OFF Active Active
Network/option board (OP) OFF Active Active
OIM/CS3000 (SErL) OFF Inactive Active
Front panel (LOCL) ON Active Inactive
Terminal strip (rE) ON Inactive Inactive
Network/option board (OP) ON Inactive Inactive
OIM/CS3000 (SErL) ON Inactive Active

Note that if P.000 = rE, but the REMOTE/LOCAL switch at terminal 17 is set for
LOCAL (closed), the AUTO/MAN key is active even if P.052 is set to ON.
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P.053 Manual Reference Preset Enable

When ON is selected,
the manual reference
will be preset with
the auto reference
value when the
transition is made
from AUTO to
MANUAL.

ATTENTION: The absolute value of the auto reference is used to
preset the manual reference. When this feature is enabled (P.053 =
ON), and the auto reference is a negative value, a direction change will
occur when the transition is made from AUTO to MANUAL. Verify that
the auto reference is a positive value and the FORWARD/REVERSE
command is appropriate to the application before making the transition
from AUTO to MANUAL. Failure to observe this precaution may result
in damage to, or destruction of, the equipment.

The absolute value of the auto reference is limited between Minimum Speed (P.003)
and Maximum Speed (P.004) before it is used to preset the manual reference.
Therefore, when this feature is enabled (P.053 = ON), and the auto reference is
negative value, a direction change will occur when the transition is made from
AUTO to MANUAL. Verify that the auto reference is a positive value and the
FORWARD/REVERSE command is appropriate to the appllcatlon before making
the transition from AUTO to MANUAL.

Important: If the manual reference is being modified using the front-panel keypad/
display when the transition from AUTO to MANUAL is made, the
manual reference may not be preset with the auto reference.

Refer to chapter 3 for more information on the AUTO/MAN key and the AUTO LED.

Programming Reference 4-43



P.054 Level Sense Start Enable

This parameter
selects whether the
start input is
edge-sensitive or
level-sensitive for
remote (P.000 = rE)
and option port
(P.000 = OP) control
sources.

ATTENTION: Be aware of the following before enabling this function:

¢ Setting this parameter to ON immediately applies output power to
the motor when all start conditions are met.

¢ |f the drive is running from the terminal strip, both start and stop
inputs are closed. If P.054 = ON and a fault occurs, the drive coasts
to rest and generates a fault. In this case, resetting and clearing the
fault immediately restarts the drive without any change to the start or
stop input states.

« If P.026 (Function Loss Response) = 1, the control source is the
terminal strip (start and stop inputs are closed), and P.054 = ON,
the drive coasts to rest if the function loss input is opened and does
not generate a fault. In this case, closing the function loss input
immediately starts the drive without any change to the start or stop
input.

When this function is enabled, the user must ensure that automatic

start up of the driven equipment will not cause injury to operating

personnel or damage to the driven equipment. In addition, the user is
responsible for providing suitable audible or visual alarms or other
devices to indicate that this function is enabled and the drive may start
at any moment. Failure to observe this precaution could result in
severe bodily injury or loss of life.

This parameter applies to remote (P.000 = rE) and option port (P.000 = OP) control
sources only. Local keypad (P.000 = LOCL) and serial port (P.000 = SErL) control
sources always require an off-to-on edge on the start input to start the drive.

Regardless of the status of P.054, the following conditions must be met in order for
the drive to start.

¢ The terminal strip function loss input must be closed.

No fault can be active.
The DC bus must be valid.
* No active stop input can be asserted.

When P.054 is set to OFF, and the above requirements are met, the drive requires
an off-to-on edge at the start input in order to start.

When P.054 is set to ON, and the above requirements are met, the drive applies
output power to the motor when the start input is asserted.

Note that in V6.06, the analog input can be configured to start and stop the drive.
Refer to section F.4.2 if you are using this feature and have configured the drive to
use the analog input to start and stop the drive.
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P.054 Level Sense Start Enable (continued)

Figure 4.7 shows the start, stop, and running status of the drive when configured for
edge control versus level control.

START [ ] | L] L]
STOP L
RUNNING [ | [ [ ]

Edge-Sensitive Start

staRT___ | || L L
STOP L] | |
RUNNING [ | [ L]

Level-Sensitive Start

Figure 4.7 — Drive Start, Stop, and Running Status when Configured for Edge Control vs. Level Control

Note that when operating from the terminal strip (rE) or a network option, an edge is
required at the start input for the following two conditions, even if P.054 = ON:

¢ The front panel keypad/display or OIM/CS3000 STOP key is pressed.
e After a vector self-tuning procedure.

These forced edge requirements do not apply if the control source is changed to
any other value and then back again as shown in the following example.

Example

Assume the selected control source is the terminal strip (P.000 = rE), level sense
start is enabled (P.054 = ON), no faults are active, and both the start and stop
inputs are closed. The drive, therefore, is running.

The drive is stopped using the front-panel STOP key. The drive now waits for an
open-to-close edge on the terminal strip start input to restart.

The control source is changed to any value other than rE. This is done by
changing P.000 to any value but rE or toggling the REM/LOC switch.

The control source is then changed back to the terminal strip (rE).

Since the start input is still closed, the drive starts. A start edge is no longer
required because switching from the terminal strip and back again effectively acts
as an edge.
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P.054 Level Sense Start Enable (continued)

ATTENTION: As a safety precaution, Reliance Electric recommends
that the user provide an audible or visible alarm to indicate that this
feature is enabled and the motor may start when power is applied to
the drive. The user should also post warnings on the motor, the drive,
and any other applicable equipment to alert personnel that the
application uses an automatic start-up feature. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Figure 4.8 shows an example of a typical circuit that can be used on 1 to 20 HP
drives. This circuit will energize an alarm device prior to motor start up.

Note that if P.000 =rE, the terminal strip LOC/REM switch determines the control
source (local or remote) at power up.

J ) )

3

120 VAC

]

GV3000/SE Drive
SetP.013to 1

N4

Figure 4.8 — Sample Alarm Circuit for 1-20 HP Drives Using the Level Sense Enable Feature
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P.055 STOP/RESET Key Disable

This parameter
disables the
STOP/RESET key
except from the
selected control
source.

ATTENTION: When P.055 is set to ON, the STOP/RESET key is
functional only from the selected control source. As a safety
precaution, Reliance Electric recommends that an emergency stop
push button be located near the drive in an easily accessible location.
As a further safety precaution, the user should post a warning on the
drive to alert personnel that the STOP/RESET key is not functional.
Failure to observe this precaution could result in severe bodily injury or
loss of life.

Table 4.7 details whether the STOP/RESET key is active based on the selected
control source (P.000) and P.055.

Table 4.7 - STOP/RESET Key Status Based on P.000 and P.055

Control Source Front Panel OIM/CS3000
(P.000 =) P.055 | STOP/RESET Key | STOP/RESET Key
Front panel (LOCL) OFF Active Active
Terminal strip (rE) OFF - Active Active
Network/option board (OP) OFF Active Active
OIM/CS3000 (SErL) OFF Active Active
Front panel (LOCL) ON Active Inactive
Terminal strip (rE) ON Inactive Inactive
Network/option board (OP) ON Inactive Inactive
OIM/CS3000 (SErL) ON Inactive Active

Note that if P.000 = rE, but the REMOTE/LOCAL switch at terminal 17 is set for
LOCAL (closed), the STOP key is active even if P.055 is set to ON.
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P.060 Network Drop Number

This parameter
assigns the base
drop number or node
number to the drive.

This parameter must be set at the drive via the keypad/display or via a personal
computer serial interface. This parameter cannot be written to the drive by the
network master.

For AutoMax applications, refer to the AutoMax Network Communication Option
Board manual (D2-3308).

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (MAN0096-03).

For ControlNet applications, refer to the ControlNet Network Communication Option
Board manual (D2-3390).

For PROFIBUS application, refer to the PROFIBUS Interface Board manual
(49'1355).

P.061 Network Connection Type Run/Program Response)

This parameter is
network-dependent.
Refer to the
appropriate network
manual for the
parameter
description.

For AutoMax applications, refer to the AutoMax Network Communication Option
Boad manual (D2-3308).

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (MANO096-03).

For ControlNet applications, refer to the ControiNet Network Communication Option
Board manual (D2-3390). '

For PROFIBUS application, refer to the PROFIBUS Interface Board manual
(49'1355).
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P.062 Option Port: Communication Loss Response

This parameter
specifies how the
drive will respond to
a network
communication
failure if the option
port has been
selected as the drive
control source
(P.000 = OP).

For AutoMax applications, refer to the AutoMax Network Communication Option
Board manual (D2-3308).

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (MANO096-03).

For ControlNet applications, refer to the ControlNet Network Communication Option
Board manual (D2-3390).

For PROFIBUS application, refer to the PROFIBUS Interface Board manual
(49'1355).

P.063 Option Port: Network Reference Source

This parameter
specifies where the
drive will get its
speed or torque
reference when the
option port is
selected as the
control source
(P.000 = OP).

For AutoMax applications, refer to the AutoMax Network Communication Option
Board manual (D2-3308).

For DeviceNet applications, refer to the DeviceNet Network Communication Option
Board manual (MAN0096-03).

For ControlNet applications, refer to the ControiNet Network Communication Option
Board manual (D2-3390).

For PROFIBUS application, refer to the PROFIBUS Interface Board manual
(49'1355).
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P.064 Option Port: Network Trim Reference Source

This parameter
specifies where the
drive gets its trim
reference when the
option port is
selected as the
control source
(P.000 = OP).

The option port trim reference is used as the outer control loop reference and/or the
speed trim reference (see the P.014 (Trim Reference Source) parameter
description).

In V/Hz regulation, the trim reference represents speed in hertz scaled 0 to 4095 for
0 to Maximum Speed (P.004).

In vector regulation, the trim reference represents speed scaled 0 to 4095 for O to
Top Speed (U.017). When used for the outer control loop, the value should be
scaled based on the scaling of the selected feedback.

Refer to the following option board manuals:

* AutoMax Network Communication Option Board (D2-3308)

e ControlNet Network Communication Option Board (D2-3390)

» DeviceNet Network Communication Option Board (MAN0096-03)
¢ PROFIBUS Interface Board manual (49'1355)

» Super Remote Meter Interface Board (D2-3341)

OCL Reference Selection (FVC/SVC Only)

The parameter is also used to select the OCL reference. Refer to Appendix G for
more information.

P.065 Option Port: Type and Version

This parameter
displays the option
type and the software
version number of
the option board.

The display format is N.vvv, where N represents the option type (1 = RMI,
2 = AutoMax network or PROFIBUS network, 4 = DeviceNet network, and 5 =
ControlNet network) and vvv represents the software version number.

For example, if 2.103 is displayed, it means the drive is using the AutoMax network
option and is running version 1.03 software.
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P.066 to P.069 Network Output Register 1 Source through
Network Output Register 4 Source

s

These parameters
select the signal
written to the option
port network output
registers 1 through 4.

See figure 4.9.

*These signals are valid only in vector control (P.048 = UEC).

Refer to the AutoMax Network Communication Option Board instruction manual
(D2-3308) for the AutoMax network register map.

Refer to the ControlNet Network Communication Option Board instruction manual
(D2-3390) for the ControlNet network register map.
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P.066 to P.069 Network Output Register 1 Source through Network
Output Register 4 Source (continued)

P.066

P.067

Network Module

> Network Output Register 1

> Network Output Register 2

> Network Output Register 3

»  Network Output Register 4

_____ —_——

P.069

Figure 4.9 — Signal Selection for Network Output Registers
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P.090 Diagnostics Source

This parameter is
used to select
internal information
such as /O data,
network statistics,
etc., for display in
parameter P.091.

=

A

This parameter
displays the data
selected in P.090.

The status of the digital inputs (selected by entering a value of 1, 2, or 4 in P.090) is
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P.091 Diagnostics Display (continued)

displayed as a four-digit combination of 1s and 0s (1 = on, 0 = off) in the following
manner:

Four-Character Display

P.090 = 1, terminal strip digital inputs
P.090 = 2, terminal strip digital inputs
P.090 = 4, RMI digital inputs

roO N —
w~Nw —
Mo —
“ag=a —

P.095 Power Module Output Amps

This parameter
displays the
maximum output
current rating of the
drive. The maximum
value of Current Limit
(P.005) corresponds
to P.095.

For example, if P.095 = 11.0 and P.005 = 110% of maximum, then the maximum
output current rating with no overload rating (100% rating) = 10.0 amps.

P.098 Software Version Number

The parameter
displays the software
version number.

P.099 Power Module Type

This parameter
displays the type of
Power Module the
drive is configured
for.

The Power Module type is displayed in the format V.nnn where V represents the
drive's voltage rating (2 = 230V, 4 = 460V, 5 = 575V), and nnn represents
horsepower. For example, the display 2.010 represents 230V, 10 HP.
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4.6.3 Second Menu V/Hz Parameter Descriptions (H.000 to H.022)

H.000 Motor Nameplate Base Volts

This parameter
identifies the motor
nominal voltage as it
appears on the motor
nameplate.

H.001 Motor Nameplate Base Frequency

This parameter
configures the V/Hz
ratio.

Base frequency is the frequency at which the output voltage reaches Motor
Nameplate Voltage (H.000). Below base frequency, the output voltage varies with
output frequency according to the V/Hz adjustment in parameter H.018 (Volts/Hertz
Curve Type). Above base frequency, output voltage is held constant as frequency
increases (constant horsepower range).

The V/Hz ratio is affected by the selection of Volts/Hertz Curve Type in H.018 and
the setting of Torque Boost Voltage in H.003. See figure 4.10.

A
100 —
— Maximum
| V/Hz
|
Motor |
Voltage, | | |
(H.000) || |
(volts) |
I Minimum
! V/Hz
|

30 Output Frequency H-001
(Hz)

Figure 4.10 — Volts/Hertz Ratio
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H.002 Motor Nameplate Amps

This parameter is the
motor amp rating as
it appears on the
motor nameplate.

ATTENTION: This parameter must not exceed the rated amps found
on the motor nameplate. Excess heating of the motor could result if
this is not done. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

H.003 Torque Boost Voltage

This parameter sets
the percentage of
output voltage boost
at zero frequency. It
issetas a
percentage of Motor
Nameplate Volts
(H.000).

Important: If you set H.003 = 0, you must perform the identification test (using
H.020) prior to running. :

Torque boost is required to offset the voltage drop of the AC motor at low speeds.
For high friction loads and high inertia loads, high starting torque may be needed.
Increasing Torque Boost Voltage will increase motor starting torque. See figure
4.11.

If the torque boost voltage setting (H.003) is too high, the motor may draw
excessive starting current, resulting in an OL or PUo fault, or the drive may go into
current limit and not accelerate. When H.003 = 0, the drive automatically provides
torque boost voltage that is a function of motor load. If the motor does not
accelerate or a fault occurs, set parameter H.003 equal to 0.
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H.003 Torque Boost Voltage (continued)

A
100 —+
Torque Boost —
- 19
Voltage H.003=1% /
Output 7
% 7 7
/—— Constant
/7 V/Hz
4 Ratio
4
7/
177 =
0 Base Frequency
Output Frequency
(Hz)

Figure 4.11 — Torque Boost Voltage

H.004 Slip Compensation

This parameter is
used to improve
motor speed
regulation by
increasing the output
frequency applied to
the motor (the
percentage of
frequency rise at
Power Module Output
Amps (P.095)).

The level of increased output frequency is a function of the value entered in H.004
and the motor current.

Actual motor shaft speed is determined by two factors: inverter output frequency
and the slip of the motor. The speed reference is converted into output frequency.
Motor slip varies with load and is determined by the type of induction motor.

At rated load, slip compensation measures inverter output current and increases the
output frequency by the percentage entered in H.004. Below rated load, slip
compensation will increase inverter output frequency by the percentage in H.004
multiplied by the percent of rated load.

Because of load changes, the long-term speed behavior of the motor is greatly
improved through the use of this parameter.

To calculate the value entered for H.004, use the following equation:

Synchronous RPM - Nameplate RPM
Synchronous RPM

Max Power Module Amps

H.004 = 100 x Motor Nominal Current
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H.004 Slip Compensation (continued)

120 x F
No. of Motor Poles

Synchronous RPM =

Example: 1722 RPM
Motor Nominal Current = 78% of Maximum Power Module Amps (P.095)
V/Hz regulation
2 kHz

_ 1800 — 1722 100% _ ¢ geo
H.004 = 100 x === X ez = 5.56%

If the parameter is set to zero, motor speed will not be proportional to reference, but
will vary depending on load.

H.005 DC Braking Enable

This parameter
enables or disables
DC braking.

Important: This function will not provide holding torque as a mechanical brake. DC
braking is only operative when Stop Type (P.025) is set to 1 (ramp stop).

DC braking is used to provide additional motor braking (by DC current flow through
motor windings) at speeds below DC Braking Start Frequency (H.006). If DC braking is
required, DC braking functions (H.008, H.007) must be greater than zero (0).

When the motor decelerates to the preset DC Braking Start Frequency (H.006), the
DC Braking current (H.007) is applied to the motor after a Power Module-dependent
delay time.
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H.006 DC Braking Start Frequency

This parameter sets
the frequency at
which DC braking
begins.

With DC braking enabled (H.005 = ON), braking will be activated after a stop
command when the motor speed is less than or equal to DC Braking Start
Frequency (H.006).

Note that if H.005 is set to ON, and this value is set too high, faults may occur (OC,
OCb, or PUo will be displayed).

H.007 DC Braking Current

This parameter sets
the DC current level
applied to the motor
during DC braking.

With DC braking enabled (H.005 = ON), the braking torque by the motor is defined
by a percentage of motor rated amps (100% is motor rated amps).

Important: If H.007 is set too high, faults may occur (OC, OCA, OCb, or PUo will
be displayed.)

Note that this parameter was modified in version 6.0. Prior releases scaled voltage
instead of current for braking.
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H.008 DC Braking Time

This parameter sets
the time period for
which DC braking
will be applied.

With DC braking enabled (H.005 = ON), braking will be activated after a stop
command when the decelerating drive reaches a speed corresponding to DC
Braking Start Frequency (H.006). The braking period ends after the programmed
time regardless of the actual motor speed. The value should be set to a level that
avoids activation at rest.

H.009 Avoidance Frequency Enable

This parameter
enables the
avoidance frequency
bands selected in
H.011, H.013, and
H.015.

Operating a motor continuously at a particular frequency may cause vibrational
resonance within some machines. Three independent parameter pairs can be
configured for avoidance frequency and frequency band to prevent motor vibration
by preventing the drive output frequency from operating within the selected band(s).
Refer to figure 4.12.

The actual avoidance frequency selection is limited by Minimum Speed (P.003) and
Maximum Speed (P.004). Normal acceleration and deceleration is not affected by
this function.
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H.009 Avoidance Frequency Enable (continued)

A
MaxHz 4—————————————————

|

AF 3 :

|

|

I

Avoidance

Output AF 2 Frequency Band

Frequency .

|

|

|

AF 1 !

- |

Min Hz Base Frequency .
Min Max
Speed Reference

Figure 4.12 — Avoidance Frequency Band

H.010, H.012, H.014 Avoidance Frequency Midpoint 1,2, and 3

This parameter
specifies the midpoint
of each avoidance
frequency band
selected in H.011,
H.013, and H.015.

The adjusted values may be in any order. The frequency will not be affected at
normal acceleration or deceleration but will be avoided at continuous output
frequency.
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H.011, H.013, H.015 Avoidance Frequency Band 1, 2, and 3

This parameter
specifies the
avoidance frequency
band that will be
applied to each
avoidance frequency
midpoint selected in
H.010, H.012, and
H.014.

The avoided frequency range is:

(Avoidance freq. midpoint 'n' — freq. band 'n'/2) < range < (avoidance freq. midpoint 'n' + freq. band 'n'/2)

wheren=1, 2, or 3.

H.016 Sync Direction

When starting into a
rotating load is
required, this
parameter selects
the direction in which
the drive will search
in order to
synchronize to motor
speed.

Note that when Forward/Reverse Configuration (P.027) is set to 1, setting this
parameter to r, Fr, or rF may cause the motor to operate in the reverse direction.

ATTENTION: When starting with search enabled, there will be a
several second delay, and motor may drift in the forward and reverse
direction, before the motor begins operating in the desired direction
even if reverse has been disabled in P.027. Stay clear of rotating
machinery. Failure to observe this precaution could result in bodily
injury.
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H.017 Input Power/Snubber Configuration

This parameter is
used to identify the
input power supply
type/snubber
resistor/line dip
ride-through
configuration being
used.

ATTENTION: When connected to a non-regenerative common DC
bus, regeneration may cause a rise in DC bus voltage. Be aware that
other drives on the bus may experience an unexpected speed increase
due to the high bus voltage. Failure to observe this precaution may

result in bodily injury.

For AC input Power Modules (200-230V, 3-phase, 50/60Hz or 380-460V, 3-phase,

- 50/60Hz), set H.017=0or 1.

For DC input Power Modules, set H.017 = 2 or 3 if multiple motors are connected to
the inverter. Set H.017 = 4 or 5 if a single motor is connected to the inverter.

Snubber Resistor

If a snubber resistor is not used, set H.017 = 0, 2, or 4. If the DC bus voltage rises
above a certain threshold (14% above the rectified nominal AC line), the drive will
increase the commanded frequency in an effort to reduce bus voltage. The drive
will increase the commanded frequency a maximum of 10 Hz but will not exceed the
value specified in P.004 (Maximum Speed). The deceleration time (P.002) may be
automatically extended to prevent a high bus voltage fault from occurring. If the bus
voltage continues to rise, a high bus voltage fault (HU) will be generated.

If a snubber resistor is used, set H.017 = 1, 3, or 5. If the DC bus voltage rises
above a certain threshold (14% above the rectified nominal AC line), the drive will
not attempt to increase the commanded frequency, but will rely on the hardware
snubber resistor to decrease voltage. Note that you may need to extend the
deceleration time specified in P.002 (Decel Time) to prevent a high bus voltage fault
(HU) from occurring.
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H.017 Input Power/Snubber Configuration (continued)
Line Dip Ride-Through

Line dip ride-through allows the drive to remain active during low line voltage or line
voltage loss for the time period specified in P.042 (Line Dip Ride-Through Time).

To enable line dip ride-through, set H.017 =0, 1, 4, or 5. If the DC bus drops below
the low DC bus voltage threshold, or the AC line voltage drops out, the drive will
reduce the commanded frequency and regenerate to hold up the bus. Note that the
drive will decelerate at a rate required to hold up the bus, and may not use the value
specified in P.002 (Decel Time 1).

To disable line dip ride-through, set H.017 = 2 or 3. If the bus voltage drops below
the low DC bus voltage threshold or the AC line drops out, a low bus voltage fault
(LU) will be generated, and the drive will stop.

Refer to P.042 for more information regarding line dip ride-through.

H.018 Volts/Hertz Curve Type

This parameter
provides an
application-
dependent

selection of nominal
motor voltage versus
frequency. This
selection is effective
from any control
source.

Set H.018 = 0 for constant torque applications (such as extruders and conveyors).

Set H.018 = 1 for use with Reliance Electric RPM and XE AC motors. A special
V/Hz curve (with two different slopes) will provide wider constant torque capability
and best efficiency.

Set H.018 = 2 for centrifugal fan and pump motor applications.

Refer to figure 4.13.
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H.018 Volts/Hertz Curve Type (continued)

Motor Motor Motor
Voltage Voltage Voltage
(H.000) (H.000) (H.000)
A A A
/
/
/7
/
Volts Volts // Volts
/7
7/
/
/
/7
/
/
//
> Motor > Motor - » Motor
Base Frequenc
Hz Base Frequency Hz Base Frequency He (H.0(§11) y
. (H.001) (H.001)
Linear (0) Optimized (1) Squared (2)

Figure 4.13 — Volts/Hertz Curve Selection

H.019 Identification Result

This parameter
displays the result of
the identification
procedure. Normally,
the identification
procedure will be
successful, and the
value in H.019 will be
=0.
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H.020 Identification Request

This parameter
enables the
procedure that
identifies Power
Module and motor
characteristics.

ATTENTION: The motor shaft can rotate in either direction by up to
one (1) revolution, providing minimum torque immediately after the
identification procedure has been started. Stay clear of rotating
machinery. Failure to observe this precaution could result in bodily injury.

ATTENTION: Carrier Frequency (P.047) and Current Limit (P.005)
must be set correctly before activating the identification procedure to
avoid motor overloading and/or overheating. Failure to observe this
precaution could result in damage to, or destruction of, the equipment.

ATTENTION: The motor can rotate in the reverse direction even if
reverse disable has been selected in P.027. Uncouple the motor from
any driven machinery that could be damaged by reverse rotation.
Failure to observe this precaution could result in damage to, or
destruction of, the equipment.

Before starting this procedure, verify that the motor is at rest and connected to the
drive. The motor can be connected to the driven machinery. Verify that Motor
Nameplate Volts (H.000), Carrier Frequency (P.047), and Current Limit (P.005) are
set correctly.

The identification procedure should be run only in the following cases:

e after the initial assembly of the inverter (performed at Reliance Electric)
+ if H.003 (Torque Boost Voltage) = 0

The ratio of maximum Power Module Output Amps (P.095) to Motor Nameplate
Amps (H.002) should not be greater than 3:1. (Maximum Power Module Output
Amps is dependent on Power Module size and the selected Carrier Frequency
(P.047)). Compare the value of P.095 to H.002 to decide on the adjustment of
Current Limit (P.005) to avoid motor damage.

Do not connect a motor that cannot withstand maximum Power Module Output
Amps reduced by selected Current Limit (P.005).

Note that the identification procedure must not be performed when more than one
motor is being driven by the inverter.
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H.020 Identification Request (continued)

To activate the identification procedure after it has been enabled (H.020 = ON), the
program mode must be exited. I-En will flash on the display to indicate the
procedure has been enabled. The keypad START key must be pressed to start the
procedure. I-Ac will flash on the display to indicate the procedure is being performed
(active). The results of this procedure are written to parameter H.019.

If the fault code nld is displayed after a start command is asserted, it indicates that
the identification procedure has not been performed. Reset the fault, and then
perform the procedure.

If a fault or a stop command is detected, the procedure will abort. Hld will be
displayed if the procedure is aborted. Refer to Identification Result (H.019).

H.021 AC Line Volts

This parameter is the
phase-to-phase line
voltage provided to
the drive input power
terminals.

The value entered should be within 10% of actual line voltage. If this parameter is
set too low, it may cause a drive fault on overvoltage.

H.022 Overfrequency Limit

This parameter
provides overspeed
protection by setting
the fault level for
maximum frequency
output.

* Drive will use the lesser value.

ATTENTION: The user is responsible for ensuring that driven
machinery, all drive-train mechanisms, and application material are
capable of safe operation at the overfrequency limit. Failure to
observe this precaution could result in bodily injury.

If actual frequency exceeds the set value, the inverter will fault (OF will be displayed on
the keypad/display) and the drive will stop.

The overfrequency limit should be set approximately 15 Hz above Maximum Speed
(P.004).
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4.6.4 Second Menu Vector Parameter Descriptions (U.000 to U.048)

U.000 Torque Reference Source

This parameter
specifies the source
for the torque
reference when
torque regulation is
selected.

* If the AutoMax Network option is used, see P.063.

If U.000 = 0, the drive will always regulate speed.

If U.000 > 0, the drive will regulate torque or speed. Torque or speed regulation is
selected by a terminal strip digital input (see the P.007 configuration) or the network
option board (depending on the control source).

If torque regulation is selected:

¢ the Current Limit parameter (P.005) is not applied.

* asserting the START input when JOG is selected will enable the torque
regulator, not the speed regulator (i.e., P.020, P.021, and P.022 are not used).

* the stop type will always be coast-to-rest regardless of the value in P.025 (Stop
Type). '

If U.000 = 1, the analog input conditioning (P.009 through P.011) does not apply.
The analog input in this case is converted every torque regulator scan (0.5ms) for
external closed-loop control (e.g., positioning applications using the QUIQ module).

If U.000 = 3:

* The FWD/REV input can be used to invert the selected speed reference when it
is used as the torque reference.

» |f the speed reference is used as the torque reference, the %torque is computed
as

Speed value x 150
U.017 (Top Speed)

This assumes that P.028 = U.017.

= %torque reference
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U.001 Encoder PPR

This parameter
selects the number
of pulses per
revolution (PPR) of
the encoder being
used or selects
sensorless vector
control (SVC) if no
encoder is used.

If SE is not selected,
the value of this
parameter is
automatically set
when self-tuning
(U.008) is successful.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily
injury.

ATTENTION: Do not use a 4096 PPR encoder with a 2-pole motor.
Overspeed and motor damage can result. Failure to observe this
precaution could result in bodily injury.

If an encoder is used, select the PPR based on a 125 kHz maximum input
frequency limitation. The encoder PPR selection affects the minimum and the
maximum operation speed in RPM and also affects the speed range.

The maximum input frequency can be calculated by the formula:

U.017 x U.001

Fmax = 50

where Fmax is the maximum frequency in pulses per second.

If U.001 = SE, the drive operates using sensorless vector control (SVC). Unless
specified, all vector parameters apply to SVC. Refer also to the following
parameters which specifically support SVC:

* U.022 Motor Nameplate Horsepower

e U.023 Low DC Bus Fault Avoidance Enable

e U.030 SVC Slip Adjust

e U.031 SVC Sync Direction

¢ U.032 SVC Flux Current Regulator Gain
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U.002 Motor Poles

This parameter
identifies the number
of poles in the motor.

This parameter must
be entered before
parameter U.005
(Motor Nameplate
RPM). Parameter
U.005 is limited by
the number of motor
poles entered into
parameter U.002.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily
injury.

ATTENTION: Do not use a 4096 PPR encoder with a 2-pole motor.
Overspeed and motor damage can result. Failure to observe this
precaution could result in bodily injury.

Important: Verify that the value in U.017 (Motor Top Speed) is correct if U.002 is
changed. .

If the number of poles is unknown, this value can be calculated using data on the
motor nameplate as follows:

Step 1. Calculated the RPM value at 60 Hz as follows:

60
RPM @ 60 Hz = 1 Namepiate Base Freq. (Hz) (U.003) © ameplate RPM (U.005)

Step 2. Determine the number of motor poles by looking up the value computed for
RPM @ 60 Hz:

Range of RPM @ 60 Hz* Number of Poles
3240 to 3600
1620 to 1800
1080 to 1200
810 to 900

oo~ N

If you change this parameter after performing self-tuning using parameter U.008,
you must repeat the self-tuning procedure.

* RPM AC motors are 4-pole regardless of motor base RPM.
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U.003 Motor Nameplate Base Frequency

This parameter
identifies the motor
base frequency as it
appears on the motor
nameplate.

This parameter must
be entered before
parameter U.005
(Motor Nameplate
RPM). Parameter
U.005 is limited by
the motor base
frequency.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily

injury.

Important: Verify that the value in U.017 is correct if U.003 is changed.

U.004 Motor Nameplate Amps

This parameter
identifies the motor
rated amps as it
appears on the motor
nameplate.

ATTENTION: This parameter must not exceed the rated amps found
on the motor nameplate. Overcurrent or excess heating of the motor
could result if rated amps are exceeded. Failure to observe this
precaution could result in damage to, or destruction of, the equipment.

If you change this parameter after performing self-tuning using parameter U.008,
you must repeat the self-tuning procedure.

Note that the Power Module's Current Limit value (P.005) scales to the value
entered in U.004 to assure drive and motor coordination.
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U.005 Motor Nameplate RPM

This parameter
identifies the motor
rated RPM as it
appears on the motor
nameplate.

This parameter must
be set prior to
activating the torque
control self-tuning
operation (U.008).

* The actual adjustment range changes based on the values in U.002 (Motor Poles)
and U.003 (Motor Nameplate Base Frequency):

Motor Poles Base Frequency Base Frequency
(U.002) 60 Hz (U.003) 50 Hz (U.003)
2 3240-3596 2700-2997
4 1620-1798 1350-1498
6 1080-1198 900-999
8 810-899 675-749

In general, the value range for U.005 is:

U.003 x 120 x .900 to U.003 x 120 x .999
uU.002 U.002

If the value:is too close to the synchronous RPM, the drive may exhibit ihstability.
This value directly affects torque linearity and the maximum attainable horsepower.

If you change this parameter after performing self-tuning using parameter U.008,
you must repeat the self-tuning procedure.

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily
injury.
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U.006 Magnetizing Current

This parameter
identifies the
percentage of
magnetizing current
(no load amps) with
respect to motor
rated amps.

A value is
automatically
generated for this
parameter when
self-tuning is
performed (U.008).

ATTENTION: If this parameter is set incorrectly, overcurrent or
excess heating of the motor could result. Failure to observe this
precaution couid result in damage to, or destruction of, the equipment.

If the motor nameplate shows the no load current data, then this parameter value
can be calculated using the following formula. [f this data does not appear on the
motor nameplate, perform the self-tuning procedure (U.008) to automatically
calculate the result.

Magnetizing Current = —NoLoad Amps _ 44

Motor Rated Amps

U.007 Motor Nameplate Volts

This parameter
identifies motor rated
voltage as it appears
on the motor
nameplate.

Important: This parameter must be set prior to activating the torque control
self-tuning operation (U.008).

If you change this parameter after performing self-tuning using parameter U.008,
you must repeat the self-tuning procedure.
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U.008 Torque Self-Tune Enable

This parameter
enables the
self-tuning
procedure.

ATTENTION: The motor must be uncoupled from the driven load
during the self-tuning operation or incorrect parameter values will

result. This includes any shaft-coupled devices such as reducers,
belts, or brakes. Failure to observe this precaution could result in
damage to, or destruction of, the equipment.

For FVC operation (U.001 # SE), this procedure determines the encoder PPR
selection for parameter U.001 (Encoder PPR). Determining the encoder PPR may
be necessary since the PPR is not always listed on the motor or encoder
nameplate. Determining the magnetizing current ratio is necessary in vector
regulation so that the proper no-load current, or magnetizing current, is set. The
proper magnetizing current is required to develop rated motor torque, speed, and
horsepower in vector regulation.

For FVC and SVC operation, this procedure also determines the value for
parameter U.006 (Magnetizing Current).

This parameter will be set to OFF when self-tuning is completed or aborted. This
parameter only enables self-tuning. It does not start the procedure. Parameters
U.002, U.003, U.004, U.005, and U.007 must be programmed before enabling
self-tuning in U.008. Then the START key can be pressed to start the procedure.
During the test, the motor will accelerate up to 90% of U.005 (Motor Nameplate
RPM) even if this value is greater than the value set in P.004 (Maximum Speed).
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U.009 Torque Self-Tune Result

This parameter
displays the results
of the self-tuning
operation requested
by parameter U.008.

SF will be displayed
with a fault entry in
the error log showing
the cause(s) of the
fault(s) for any values
of 1 through 7.

This parameter
selects the
proportional gain of
the PI amplifier in the
speed loop. This
value affects the
dynamic performance
of the speed
regulation of the
motor.

Larger gain values result in faster response, but may result in less stability. If the
drive overshoots the speed reference when changes to the reference are made, or if
the drive is unstable, reduce the value.

With the default value, the drive should perform satisfactorily. However, with
increased inertia loads, this parameter may need to be adjusted.

Programming Reference 4-75



U.013 Speed Regulator Integral Gain

This parameter
selects the lead
frequency of the PI
amplifier in the speed
loop. This value
affects the dynamic
performance of the
speed regulation of
the motor.

For most
applications, it is
recommended that
this parameter not be
adjusted.

Larger gain values result in faster response, but may result in less stability. If the
drive overshoots the speed reference when changes to the reference are made, or if
the drive is unstable, reduce the value.

With the default value, the drive should perform satisfactorily. However, with
increased inertia loads, this parameter may need to be adjusted.

U.014 Torque Regulator Proportional Gain

This parameter
determines the
performance of the
torque response.

For most
applications, it is
recommended that
this value not be
changed.

The higher the gain is set in this parameter, the higher the performance of the
torque loop. If the gain is set too high, the drive will become more susceptible to
overcurrent trips and/or instability. Decreasing the gain will help to increase
stability.

This parameter is not used when the drive is programmed for SVC operation.
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U.015 Torque Regulator Integral Gain

This parameter
determines the
performance of the
torque regulator.

For most
applications, it is
recommended that
this value not be
changed.

The higher the gain, the higher the performance of the torque loop. However, if the
gain is set too high, the drive will become more susceptible to overcurrent trips
and/or instability. Decreasing the gain will help increase stability.

This parameter is not used when the drive is programmed for SVC operation.

U.016 Field Weakening Start RPM

This parameter sets
the speed at which
field weakening
begins.

* The low limit is calculated as 80% of synchronous speed where:

120 x Base Frequency (U.003)
No. of Motor Poles (U.002)

Synchro. Speed =

Using a 60 Hz motor as an example:

60 Hz Motor
Number of Motor Poles U.016 Parameter Range
2 2880 to U.005
4 1440 to U.005
6 960 to U.005
8 720 to U.005

Beyond the speed specified in this parameter, torque will be inversely proportional
to speed. Increasing this number will maximize the output voltage and, therefore,
maximize the horsepower. Lowering the number may improve dynamic
performance near base speed.
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U.017 Motor Top Speed

This parameter
selects the top speed
that the motor can
reach.

* To determine the upper limit of U.017, the drive compares the results of two
formulas and uses the lower value:

For FVC operation (U.001 # SE):

120 x 240

U.002 (drive uses lower value)

4 x sync speed or

For SVC operation (U.001 = SE):

2 x sync speed or JE—CL)TXO—S—;& (drive uses lower value)

120 x U.003

where sync speed = U002

ATTENTION: The setting of parameters U.001 (Encoder PPR), U.002
(Motor Poles), U.003 (Motor Nameplate Base Frequency), U.005
(Motor Nameplate RPM), and U.017 (Motor Top Speed) determines
the motor maximum speed. These parameters must be set by a
qualified person who understands the significance of setting them
accurately. Failure to observe this precaution could result in bodily

injury.

Note that the drive limits the output frequency to the motor to 240 Hz.

Note the following about U.017:

¢ Increasing this number above Motor Nameplate RPM (U.005) will increase the
field weakening range.

¢ The range of the tunable parameter P.004 (Maximum Speed) is limited by the
value in U.017.

* For applications not requiring constant horsepower operation, U.017 should be
set equal to U.005 (Motor Nameplate RPM).
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U.018 AC Line Volts
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U.021 Rotor Time Constant / Fast Flux Up

This parameter
determines the
performance of the
magnetizing current
regulator.

For most
applications, it is
recommended that
this parameter not be
changed.

For SVC operation,
this parameter is

used to enable the
fast flux-up feature.

For special motors or for motors with base speeds < 1150 RPM, the rotor time
constant must be calculated by evaluating equivalent motor circuit data as shown in
figure 4.14.

" § L
R1 X1 X2
Xm R2
Resistance Inductance
R1 = Stator X1 = Stator
R2 = Stator X2 = Rotor
Xm = Magnetizing

Figure 4.14 — Motor Equivalent Circuit Diagram for Calculating Rotor Time Constant
To calculate the rotor time constant, use the following formula:

Rotor time constant = L/R2

“Where: L=Lm+ L2

Lm= Xm/2 x 3.14 x 60
L2 = X2/2 x 3.14 x 60

Fast Flux-Up Feature (SVC Only)

The fast flux-up feature, available for drives configured for SVC operation only,
significantly reduces the delay between the initiation of a run command and the
actual motor shaft turning.

Setting U.021 to 0 enables the fast flux-up feature. Parameter U.031 (SVC Sync
Direction) must be set to OFF to use this feature.

Note that this parameter is not functional in version 6.0 through 6.05.

4-80

GV3000/SE 230 VAC Drive, Software Reference Version 6.06



U.022 Motor Nameplate Horsepower

This parameter
identifies the motor
horsepower as it
appears on the motor
nameplate.

U.023 Low DC Bus Fault Avoidance Enable

This parameter
selects how the drive
responds to power
loss (line dip
condition).

This feature applies
to SVC applications
only and is not
available if the drive
is configured as a
torque regulator.

If this feature is enabled and DC bus voltage drops below 80% of normal, the drive
decelerates the motor enough to maintain bus voltage. Alarm code LIL appears on
the display while the drive is regulating the DC bus. Note that the lighter the load,
the longer the power dip ride-through time can be. When input power is restored,
the drive ramps to the reference speed.

If this feature is enabled, and the DC bus voltage drops while the drive is stopped,
LIL will be displayed.

This parameter is not related to P.042 (Line Dip Ride-Through Time).
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U.024 High DC Bus Avoidance Enable

This parameter
selects how the drive
responds to high bus
voltage.

This feature is not
available if the drive
is configured as a
torque regulator.

If DC bus voltage exceeds a predetermined threshold, the drive generates a high

bus alarm (Hidc). If U.024 = ON, the drive attempts to regulate the bus to avoid a
high bus fault (HU). Note that this may extend the programmed deceleration time
(P.002, P.018). See table 5.1 in chapter 5 for the alarm thresholds.

Set this parameter to OFF if a dynamic braking unit is connected to the drive.

For SVC operation, drive speed may increase as much as 5% above the speed
reference in an attempt to decrease the DC bus voltage level.

U.025 Zero Speed Hold Time

This parameter
selects the amount of
time for which zero
speed is held at the
end of ramp stop
sequence.

ATTENTION: The motor is energized when the drive is operating at
zero speed. The user is responsible for ensuring safe conditions for
operating personnel by providing suitable guards, audible or visual
alarms, or other devices to indicate that the drive is operating at zero
speed. Failure to observe this precaution could result in severe bodily
injury or loss of life.

This feature provides the capability to hold the motor at zero speed at the end of a
ramp stop for a user-specified amount of time (U.025). During the zero speed hold
time period, the running indicator remains on.

For FVC operation, a zero speed reference is applied for the time specified in
U.025, regulating torque based on load. Note that this will override the Minimum
Speed setting (P.003).

For SVC operation, magnetizing current is applied for the time specified in U.025.
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U.026 Current Compounding Gain

This parameter
specifies the gain
applied to the speed
Pl output. This is
used to generate the
current compounding
signal that is
subtracted from the
speed loop
reference.

Refer to the speed loop block diagram in Appendix G.

U.027 Inertia Compensation Gain

This parameter
specifies the gain
applied to the
selected inertia
compensation source
signal to produce the
inertia compensation
signal. The resultis
added to the speed
Pl output to produce
the torque reference
signal.

The inertia compensation signal can be either the S/Ramp (ramp) block rate output
(dv/dt), used for standalone applications, or a value provided directly from the
network option. Signal selection is controlled by a network register. No
corresponding parameter local to the drive is provided.

Inertia compensation can be used with or without an option board installed in the
drive. If a network option is not installed, network inertia compensation is not
enabled, the network is not active or is not the control source (P.000 # OP), inertia
compensation is supplied from the S/Ramp block rate output. The signal provided
from the network for inertia compensation is typically used to compensate for inertia
as well as all system losses.

Note that if the selected torque reference is not the speed loop output, then the
inertia compensation circuit does not apply. Refer to the speed loop block diagram
in Appendix G.
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U.028 Losses Compensation Gain

This parameter
specifies the gain .
applied to the speed
loop reference signal
to generate the
losses compensation
signal. The result is
added to the speed
Pl output to produce
the torque reference
signal.

Losses compensation is the scaled output of the speed loop S/Ramp block (speed
reference). It is added to the speed loop output and the inertia compensation signal
to produce the final torque reference.

Refer to the speed loop block diagram in Appendix G.

U.030 SVC Slip Adjust

This parameter
adjusts the slip
compensation to
match the operating
temperature of the
motor.

This feature applies For SVC operation, in the absence of a speed feedback device, operation of the

to SVC operation speed loop is based on an estimated speed feedback. Estimated speed feedback is

only. based on knowing the slip of the motor, which changes with motor temperature.
This parameter is provided to accommodate various operating conditions.

For a cold motor, the typical value should be 0.80. For a hot motor, the value
should be 1.0.
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U.031 SVC Sync Direction

When starting into a
rotating load is
required, this
parameter selects
the direction in which
the drive will search
in order to
synchronize to motor
speed.

ATTENTION: When starting with search enabled, there will be a
several second delay, and the motor may drift in the forward and
reverse direction, before the motor begins operating in the desired
direction even if reverse has been disabled in P.027. Stay clear of
rotating machinery. Failure to observe this precaution could result in
bodily injury.

Note that when Forward/Reverse Configuration (P.027) is set to 1, setting this
parameter to r, Fr, or rF may still cause the motor to operate in the reverse direction.

U.032 SVC Flux Current Regulator Gain

s

This parameter
specifies the gain of
the flux current
regulator.

For most
applications, it is
recommended that
this parameter not be
adjusted.

This parameter
applies to SVC
operation only.

On lower horsepower motors, the value can be increased to allow faster
acceleration and deceleration.
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U.040 Outer Control Loop Feedback Source

This parameter
specifies what is
used as the outer
loop feedback signal.

The feedback signal is fed through a lead/lag block which can be configured as a
lead/lag, lag/lead, or null (bypassed) function using parameter U.041 (Outer Control
Loop Lead/Lag Select). See Appendix G for the outer control loop block diagram.

U.041‘ Outer Control Loop Lead/Lag Select

This parameter
selects whether the
outer control loop
feedback lead/lag
block will operate as
a lead/lag, a lag/lead,
or a null function
(bypassed).

See Appendix G for the outer control loop block diagram.
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U.042 Outer Control Loop Lead/Lag Low Frequency

This parameter
specifies the lead/lag
low break frequency
of the outer control
loop feedback.

This parameter sets the lead break frequency if U.041 (Outer Control Loop
Lead/Lag Select) = 1 (lead/lag) or the lag break frequency if U.041 =2 (Iag/Iead).
The upper limit may be restricted by the lead/lag ratio setting (U.043).

See Appendix G for the outer control loop block diagram.

U.043 Outer Control Loop Lead/Lag Ratio

This parameter
specifies the ratio
between the lead/lag
low break frequency
and high break
frequency of the
outer control loop
feedback lead/lag
block.

The high break frequency is determined by the value in parameters U.042 (Outer
Control Loop Lead/Lag Low Frequency) and U.043 as shown:

High break frequency = Low frequency x ratio = U.042 x U.043

See Appendix G for the outer control loop block diagram.
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U.044 Outer Control Loop Reference Gain

This parameter
specifies the gain to
be applied to the
reference entering
the outer control
loop.

See Appendix G for the outer control loop block diagram. )

U.045 Outer Control Loop Proportional Gain

This parameter
selects the
proportional gain of
the outer control loop
Pl amplifier.

See Appendix G for the outer control loop block diagram.
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U.046 Outer Control Loop Integral Gain

This parameter
selects the integral
gain of the outer
control loop PI
amplifier.

See Appendix G for the outer control loop block diagram.

U.047 Outer Control Loop Trim Range Percentage

This parameter
specifies the amount
of control the outer
control loop output
signal has on the
speed loop
reference. It
represents a
percentage of Top
Speed (U.017).

See Appendix G for the outer control loop block diagram.
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U.048 Outer Control Loop Proportional Trim Enable

This parameter
enables the gain
block on the output
of the outer control
loop PI block.

If U.048 = ON, a gain block scales the outer control loop output proportional to the
speed reference signal at the output of the S/Ramp block (normalized to top speed).
See figure 4.15. See Appendix G for the complete outer control loop block diagram.

This parameter limits the control the outer control loop has on the speed reference
during line start.

OCL trim range OCL Prop Trim
(U.047) Enable (U.048)
— p‘| L_G_I /(\/2:—> OCL output (tp
Rt/ Top_spd - speed loop block
i - diagram, see -
Div Appendix G)

Speed ref S-curve

Mult block output

Figure 4.15 — Outer Control Loop Proportional Trim
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CHAPTER 5

Troubleshooting the Drive
Using Error Codes

The drive can display two kinds of error codes, called alarm and fault codes, to
signal a problem detected during self tuning or drive operation. Fault and alarm
codes are shown in tables 5.1 and 5.2. A special type of fault code, which occurs
rarely, is the fatal fault code. If the code you see is not in tables 5.1 or 5.2, refer to
section 5.4.

Alarm Codes

An alarm condition is signified by a two- or three-letter code flashing on the display.
The drive will continue to operate during the alarm condition. You should
investigate the cause of the alarm to ensure that it does not lead to a fault condition.
The alarm code remains on the display as long as the alarm condition exists. The
drive automatically clears the alarm code when the condition causing it is removed.

Fault Codes

A fault condition is also signified by a two-or three-letter code flashing on the
display. If a fault occurs, the drive coasts to stop and the RUNNING LED turns off.
The first fault detected is maintained flashing on the display, regardiess of whether
other faults occur after it. The fault code remains on the display until it is cleared by
the operator using the STOP/RESET key or using the fault reset input from the
selected control source (P.000).

Error Log

The drive automatically stores all fault codes for faults that have occurred in the
system error log. The error log is accessible through the keypad, the OIM, or the
CS3000 software. There is no visual indication that there are faults in the log. You
must access the error log to view the faults.

The error log holds the 10 most recent faults that have occurred. The last fault to
occur is the first one to appear on the display when you access the error log. The
faults in the log are numbered sequentially. The most recent fault is identified with
the highest number (up to 9). Once the log is full, older faults are discarded from
the log as new faults occur.

For each entry in the error log, the system also displays the day and time that the
fault occurred. The day data is based on a relative 248-day counter (rolls over after
248.55). The time is based on a 24-hour clock. The first two digits of the clock data
represent hours. The last two digits represent minutes. The clock can be reset
using P.030 (Elapsed Time Meter Reset).

All entries in the error log and the day and time data are retained, even if power is
lost. Refer to section 5.3 for the procedure for accessing and clearing the error log
using the keypad.
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5.1. Identifying Alarm Codes and Recovering

GV3000/SE drive alarm codes are shown in table 5.1. Note that the alarm code will
only be displayed for as long as the problem exists. Once the problem has been
corrected, the alarm code will disappear from the display.

Table 5.1 — List of Alarm Codes

enabled

enabled but not started.

Alarm
Code Description Alarm Cause Corrective Action
Aln Analog input signal | P.011=28, 9, 10, or 11 and the 4 to Verify that P.011 is set correctly.
loss 20 mA input is below 2 mA. Check that the analog input source
supply is >= 4 mA.
Hidc High DC bus voltage | The DC bus is charged above the trip Increase the deceleration time in P.002,
threshold. (DC bus is above 371 VDC.) | P.018.
Install optional snubber resistor braking
kit.
Verify that the AC input is within
specification. Install an isolation
transformer if required.
Check the actual line voltage against
u.o18.
I-Ac V/Hz identification V/Hz identification procedure is Allow identification procedure to finish.
procedure active enabled and in progress. Press keypad STOP/RESET to cancel
identification procedure if desired.
I-En V/Hz identification H.020 = On; V/Hz identification Proceed with V/Hz identification
procedure enabled procedure has been enabled but procedure, start drive and allow
not started. procedure to begin. Display will change
to |-Ac when drive is started.
Change H.020 to OFF to cancel
identification and clear I-En if desired.
LIL Low AC input line AC input line is low. Adjust line voltage parameter (H.021 or
For SVC, indicates DC bus is being U.01 8) to match actual AC line voltage.
regulated. No corrective action is
required.
S-Ac Vector self-tuning Vector self-tuning is enabled and in Allow vector self-tuning procedure to
active progress. finish.
Press keypad STOP/RESET to cancel
vector self-tuning procedure if desired.
S-En Vector self-tuning U.008 = On; vector self-tuning has been | Proceed with vector self-tuning, start

drive and allow self-tuning procedure to
begin. Display will change to S-Ac
when drive is started.

Change U.008 to OFF to cancel
self-tuning and clear S-En if desired.
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5.2 Identifying Fault Codes and Recovering
ATTENTION: DC bus capacitors retain hazardous voltages after input
power has been disconnected. After disconnecting input power, wait
five (5) minutes for the DC bus capacitors to discharge and then check
the voltage with a voltmeter to ensure the DC bus capacitors are
discharged before touching any internal components. Failure to
observe this precaution could result in severe bodily injury or loss of
life.
GV3000/SE drive fault codes are shown in table 5.2. To clear a single fault that has
occurred so that the drive can be started again, correct any problems indicated by
the fault code and press the STOP/RESET key on the keypad, or assert the fault
reset from the selected control source (P.000). Because multiple faults can occur
and only the first will be displayed, you must access the error log in order to view all
of the faults that have occurred. See section 5.3 for instructions on how to view the
error log.
Table 5.2 — List of Fault Codes
Fault
Code Description Fault Cause Corrective Action
Aln Analog input signal P.011 =4 or 5 and 4 to 20 mA analog Verify that P.011 is set correctly.
loss input is below 2 mA. Check that analog input source supply
>=4 mA.
bYC Incorrect percharge | Precharge initiated and incorrect Check the operation of the precharge.
status precharge status is returned.
CHS Default parameter During drive operation: Contact Reliance or replace Regulator
restore (checksum Regulator board failure. board.
error) After Regulator board replacement: Contact Reliance.
EC Earth current failure | Unintentional grounding of the output. Check isolation between ground and
(ground fault) output terminals. Possible leakage,
current sensor defects; replace sensor.
EEr Non-volatile memory | Failure on write to non-volatile Connect CS3000 software to upload
write failure memory. parameters or record by hand. Then
replace Regulator board. Parameter
values will be lost when power is cycled.
EL Encoder loss Drive is not detecting feedback from Check the connection between the
the encoder. encoder and the drive. Check the
encoder/motor coupling.
For SVC operation, conditions exist for | For SVC operation, check motor data
more than 5 seconds that may result in | parameters. Check U.006. Incorrect
an inability to complete a ramp-to-rest magnetizing current may be generated
stop. by performing self-tuning with a load
connected to the motor.
FL Function loss Function loss input on control terminal | Check external interlocks at terminals
is opened. 16, 20.
Hid High time Identification process for V/Hz has See H.019 for identification result.
identification aborted | been aborted.
HIL High line voltage Input voltage more than 15% above Check actual line voltage against U.018
nominal. (Note that this is not tested or H.021.

for in 1-20 HP Power Modules
configured for vector control.)
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Table 5.2 - List of Fault Codes (Continued)

Fault
Code Description Fault Cause Corrective Action

HU High DC bus voltage | DC bus voltage too high (capacitor Check input line voltage; if necessary,
protection). add transformer.

Deceleration time too short. Increase deceleration time
P.002/P.018/P.023 versus Maximum
Speed/Hz (P.004). Install DB option with
resistors.
IPL Input phase loss Voltage ripple on DC bus due to Verify that proper voltage is being
missing input phase or an imbalance applied to the drive. Check all phases.
between phases.
LU Low DC bus voltage | DC bus voltage too low. Line dip too Check input voltage, line fuses. If
long (P.042). necessary, add transformer. Check
value of Ride-Through Time (P.042),
Line Voltage (H.021, U.018).

Input rectifier diodes defective. Check DC Bus voltage. If incorrect,
replace diode set.

nCL Network comm loss | Communications with the AutoMax Check network cabling from network
network have been lost. master to network option board. Check

that network master is operating
properly.

nid Identification Drive started but Identification Reset fault. Perform Identification

Request not yet Result = Zero. Request. Restart drive.
‘performed (V/Hz
only)
oC Overcurrent (steady | Output phase-to-phase short. Check isolation between each output
state). line.
Trips at 200% rated | g5 yoltage line-to-line. Check transistor modules for correct
current. output. If incorrect, possible board

defect; replace. Possible Hall effect
current sensor defective; replace.

Ground fault. Check isolation between ground and
output terminals. Possible leakage
current sensor defect; replace sensor.

Momentary overload. Check for motor overload; reduce load
on motor.

Bad motor. Check motor for correct operation.

Torque boost/ V/Hz too high (V/Hz). Check parameters H.001, H.002, and/or
H.003. Enable Identification Request
(H.020)

Motor unknown to regulator (V/Hz). Check that regulator was updated with
actual motor characteristics via
Identification Request (H.020).

Parameter settings (Vector). Check Encoder PPR (U.001), Motor
Poles (U.002), Base Frequency (U.003),
Motor Nameplate Amps (U.004),
Magnetizing Current (U.006), Speed
Regulator Prop. Gain (U.012).

Encoder wired incorrectly, wrong PPR. | Check encoder wiring. Perform vector
self-tuning.
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‘Table 5.2 — List of Fault Codes (Continued)

Fault
Code Description Fault Cause Corrective Action

OCA Overcurrent (at Overcurrent condition occurred while See OC fault corrective actions. Increase

acceleration) accelerating. Acceleration time too acceleration time (P.001, P.017, P.021).
short.

OCb Overcurrent (at DC voltage too high. Check parameters H.006, H.007.
DC Braking)

OCd Overcurrent (at Overcurrent condition occurred while See OC fault corrective actions. Increase
deceleration) decelerating. Deceleration time too deceleration time (P.002, P.018, P.022).

short.

OF Overfrequency

Drive has exceeded maximum
allowable output frequency.
Regenerating energy is too high.
Stability or slip compensation circuit
adds frequency reference.

If H.016 ON, searching current is too
high. Motor is too small.

Vector: check parameters Encoder
PPR (U.001), Motor Poles (U.002), Base
Frequency (U.003).

V/Hz: check DC bus voltage; increase
deceleration time. Check values
Maximum Speed (P.004)/Overfreq.
(H.022). Check slip compensation
(H.004).

If H.016 ON, check motor size versus
Power Module size, recheck setting of
P.005 (too high).

OH Drive Cooling fan failure. Check ambient temperature, cooling fan,
overtemperature minimum clearances around drive.
oL Motor overload Excess motor current. Vector: Check actual/Motor Rated
V/Hz: Torque boost too high, therm. Nameplate Amps (U.004)
overload level too low. V/Hz: Check actual current/Torque Boost
(H.003).
Check that Power Module is sized
correctly.
Reduce load on motor (for example, at
low frequency).
Excess load on motor, for example, at Check that Power Module is sized
too low speeds. correctly. Reduce load on motor (e.g., at
low frequency).
Loss of phase connection. Check output lines to the motor.
OPL Motor output phase | Phase lost between drive and motor. Check connections and cable of all 3

loss phases and motor windings. Replace any
damaged cable.
OSP Overspeed RPM above 130% Maximum Speed Check Encoder PPR (U.001), Motor
(Vector only) (P.004), speed regulator response not Poles (U.002), Base Frequency (U.003),
optimized. Motor Nameplate RPM Speed (U.005).
Check Reg. Proportional (U.012) ,
Integral Gain (U.013).
PUc Missing Power Bad or disconnected cable between Check cables between Regulator board
Module ID Regulator and Power Module. and Power Module.
connector
PUn Power Module not Drive parameters have been restored to | Power Module must be configured by

identified

power-up defaults. Regulator has not
been configured to match Power
Module.

Reliance service personnel.
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Table 5.2 - List of Fault Codes (Continued)

Fault
Code Description Fault Cause Corrective Action
PUo Drive power Power Module overload. Check load to Power Module.
electronic overload | Too high DC Braking Current (H.007) or | Check Power Module sizing versus
Torque Boost (H.003). application. Check DC Braking Current
value (H.007). Check Torque Boost
(H.003).
SF Self-tuning status See parameter U.009.
(Vector only)
SrL Communication Serial port communication cable, PC or | Check connection cable and
loss between OIM communication port setup. communication port setup.
Regulator/PC/OIM
UAr Spurious host PC Regulator board failure. Replace Regulator board.
comm interrupt
UbS Asymmetrical bus Bad Power Module. Contact Reliance.

charge

5.3 Accessing, Reading, and Clearing the Faults in the Error
Log

The following procedure shows how to access and clear the error log. Note that you
cannot clear a single entry from the error log. The entire log, including all the fault
codes and the day and time stamp of each fault, will be cleared simultaneously
using this procedure.

Step 1. Press the PROGRAM key.

~

) The First Menu General parameters are
P E][il displayed. The PROGRAM LED will turn on.

AUTO || Forward
ElispeeD [ RUNNING | "MAN_ || Reverse

voLts [ REMOTE
Jwe

AMPS brocraM| BUN
- Jauto JOG

=
=
Cxw R FORWARD
=
=

Step 2. Press the ¥ key until Err is displayed.

N

Err (A
ElsPeeD [ RUNNING

Cvouts [ REMOTE
=
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Step 3. Press the ENTER key.

f ) If no faults have occurred, Err will be
displayed again. If only one fault has

(_3 D SP [Z]E occurred, the fault code will be displayed as

oo oo [0 o] the first entry in the log. If more than one
e -l 3 fault has occurred, the first entry is the latest
CHz A:l AUTO JOG

Tk B FORWARD fault that occurred.

—_ TOHQUE ] REVERSE

Cpass Il PROGRAM ENTER

sTOP
reser || START | 258

(. J/

Step 4. Press the A key or the ¥ key. The display steps through the error log
entries, which are numbered 0 through 9 (maximum).

Step 5. Press the ENTER key.

( ) The display shows the day stamp, which can

range from 0-248 days.
{17 [alx]
-3;5?: Dnuuume m@
= EE o]

Tomus |:1 asvsase
Il PROGRAM ENTER

l Tostr || sTaRT | smsmcepe

|\ J

HHHHHD

Step 6. Press the w key.

( ) The display shows the time stamp, which is
based on a 24-hour clock. Use the arrow

8 4_3 / 7 E]E keys to move between the day and time
e i mm data.

Sra=r- --
EPROGHAM ENTER

‘ aesEr I START = e

Step 7. Press the PROGRAM key, which displays the error log entries again. The
display shows the error log entry viewed prior to or associated with the

time stamp.

Step 8. Repeat steps 4 through 7 for each additional error log entry to view the
time and date for each error log entry.
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Step 9. When you have viewed all the entries, you should clear the error log.
Press the ¥ key while you are viewing any entry in the log until the
display shows CLr. Press ENTER to clear the error log. All entries will be
cleared.

N |
Clr [alY]
I SPEED l:l RUNNING mm

lvouts

CJaves nuu
o IZI AUTO JOG
Cxw

[JToRauE ]:[HEVEHSE
[JPassword [l PROGRAM ENTER

STOP.
neseT || sTaRT

Step 10. Err will be displayed again to indicate that the log is empty.

e N\

AUTO Forward
EMspeed [ RUNNING m@

VOLTS I:I REMOTE

AMPS
Hz l:l AUTO

Kw
TOHOUE A:lnsvsnse

=L m
- START &R

Hﬂﬂﬂﬂﬂ

Step 11. Press the PROGRAM key to access program mode.
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5.4 Identifying Fatal Fault Codes and Recovering
Fatal fault codes are distinguished by the letter F preceding the code. They
normally indicate a malfunction of the microprocessor on the Regulator board. In
some cases, fatal fault codes can be reset and the drive can be re-started. Table
5.3 lists the fatal fault codes which can be reset. If any other fault code appears on
the display, you will need to replace the Regulator board.
If the fault code FUE appears in error log entry 0, it indicates a fatal fault occurred
before power was lost. Contact Reliance Electric or observe the drive for
subsequent fatal errors before turning off power. Fatal fault codes are lost after
power loss.
Table 5.3 — Fatal Fault Codes Than Can Be Reset
Fault
Code Description Fault Cause Corrective Action
F3 Encoder power-up Encoder voltage is less than 10 V. Turn off power to the drive. Disconnect
diagnostic error. the encoder wiring from the terminal
strip. Turn power to the drive back on.
If the F 3 error does not occur again, the
problem is in the wiring between the
drive and the encoder.
If the F 3 error does occur again, the
problem is in the Regulator board, which
should be replaced.
F 60 Option port The option board could not be identified | Check the ribbon cable between the
identification error. by the regulator. Regulator board and the option board.
Refer to the appropriate option board
instruction manual for more information
. about the option board.
F 61 Option board power- | Option board has failed one or more Check the ribbon cable between the
up diagnostic failure. | power-up diagnostics. Regulator board and the network option
board. Replace the option board if
necessary.
Refer to the appropriate option board
instruction manual for more information
about the option board.
F 62 Option board runtime | During operation, the option board If intermittent, check for causes of noise,
or error. watchdog failed or handshaking with the | for proper grounding, and that outputs
F 26 drive failed. are not exceeding rated current
capacities.
Replace the option board if necessary.
Refer to the appropriate option board
instruction manual for more information
about the option board.
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APPENDIX A

Alphabetical Listing of Parameters

First Menu General Parameters

Accel Time (RAMP 1) ...ttt en e P.001
CONIOl SOUICE ...eeeeeeereeeicieerceeeresee e e e enesneseserese e essstesssssesassnasssstessassessnasessans P.000
(@70 14 (=Y o1 48 I8 o o1 PSPPI P.005
Decel TiIMe 1 (RAMP 1) ..ttt sttt et e s s e st ee s P.002
MaXimUM SPEEA .....cceiieieieicetrrrrer e e st ereeesssre s s see s ssr e e s ee s s seessanesssnsesssasess P.004
Yo 10 TUT o g S o 1=T=Yo PR P.003
© Second Menu PasSWOrd .........ciceeeerenennenee e reneessaeseeeseme s e e s seesemeeeeesneeas P.006
Second Menu General Parameters
Accel Time 2 (RAMP 2) ...ttt e csae s ae e P.017
AUTO/MAN Key Disable ........cocoeiireniicctietecteitntneentteerse et P.052
Carrier FreqQUeNCY (KHZ) ....cccccerevieinieiiiiiiiiieiicre et ssees st sneees P.047
Country Defaulls ......coveeveeecrreenceeire ettt e P.049
Decel TIMe 2 (RAMP 2) ...ttt ssere s s e er e e eneen P.018
[DTE=To gLt (Tor BT o] - N P.091
DiagnoStiCS SOUICE ...eeveuiieirceieecriectnnt it ee e P.090
Draw Gain Percentage ......ccccceeecrrerrerentiniietnineeiinnecsntessstessssessssssssonsesssssnesns P.016
Elapsed TimMe MEter ..ottt e P.029
Elapsed Time Meter RESEt .....cocceeveeeeeccenirierie et P.030
Encoder LoSS ENabIE .....cc.eeeeeeeeoireieeincieeiere ettt st san e P.039
Fault Auto Reset AHEMPES ....ovveceiieiiiciiinree e P.043
Fault Auto Reset TIMe ......ccevuueieieenee e P.044
Forward/Reverse Configuration ...........cecveeecccneienneneccnnnene st P.027
FUNCHON LOSS RESPONSE .....eeereieerceieniereeceeeeeseseeseneneesseress e s saneseesesessanesas P.026
Jog Ramp ACCEI TIME ..ccvireieeireer ettt s P.021
Jog Ramp Decel TiME ..cuevecereiicrinttctncirct s P.022
JOg Speed REfEreNCe ......covveeveeeiirccicntctretnrr et s P.020
Level Sense Start ENabIe ........cccoveveriiiiiiiiiininence e saee e P.054
Line Dip Ride-Through TiMe .....cccccviiiniimineiniiinicnecieete e essseesens P.042
Manual Reference Preset ENable ........ccooccevvcciiiiiiiniineiniinneenenneee e P.053
MOP Accel/DecCel TIME ...ccicvueereieiiiercirreie ettt ar e senee s P.023
MOP Reset Configuration ..........cccecceeriiiiineciineiiniinee e P.024
Motor Overload ENable .......c.ceeecceereieiniiinieiin st P.040
1V o (o] @ V=Y ¢ [o=To I Y o1 P.041
Network ConneCtioN TYPE ....cicvierereeriitireir ettt see s s s seesnanne P.061
Network Drop NUMDET ......ccceerevieiciiiiiieiiteinten et sne s sanessane P.060
Network Output Register 1 SOUrCe ........occcevveiiriiiinieeicenencrer s P.066
Network Output Register 2 SOUICE ......c.cccviciircieiiitiecneree e P.067
Network Output Register 3 SOUICE ......ccoivireericciiinenetecte et P.068
Network Output Register 4 SOUICE .......ccccceveveiiiietiiieinineinercneresee e P.069
Option Port: Communication Loss RESPONSEe........ccccevverviiinecniiinenncenineneneen P.062
Option Port: Network Reference SOUrCe .......coonieereiiiieiennieneircne e P.063
Option Port: Network Trim Reference Source ........cccceevveceninnnccsiiccnsnnniseennne P.064
Option Port: Type and VErSiON .......ccccviciniintininnicnreenecnseceesssessesssessss P.065
Output Phase LoSS ENabIe ........ccoooeiiiiiiiimiinerecrereecrcnecsnenec e P.045
Output Relay Configuration........cc.ccceeeiieeiccreinnreenereerreee e P.013
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Second Menu General Parameters

(continued)
Power Module QUIPUL AMPS ...cooceiiiriiieiiennereceere st s seesssesnessssnsseneesssassesnneses P.095
Power MOAUIE TYPE ..cieceieeeererereereteeee sttt sncss s san e sas s sae s san s ean e P.099
Preset SPEEA 1 .. P.031
Preset SPeed 2 ...t e P.032
Preset SPEed B ...ttt e e P.033
[ =Y RS o =T=To I A O P.034
Preset SPEEA 5 ... it P.035
Preset SPEEA 6 ....ccoceeevirieirrieeeet ettt e e P.036
[ (=Y RS o1=T=To I N P.037
Preset SPEEA 8 .....ccceieiiirreeee ettt P.038
Programming Disable .........ccccccvvriiniinniniinincee e, P.051
Y (o] (=3 =] 7= 10 1= O N P.050
S-CUINVE ENADIE ....coeeeeereeeeeeeciectecrecetes et s ceresee e eesseessse s e e s seee e e s snesessseesen P.019
Software Version NUMDEer .........coocviiiviiicciniiiitneneecr e P.098
Speed Display SCaling ......cccceeeeereerriineririnni P.028
STOP/RESET Key DiSAbIE ...ccceeeireeeereercrcninnsccenines e sessesnes P.055
L] (o] o 1Y/ o 1= OO OO P.025
Terminal Strip Analog INput GaiN........coecereireriinecrecr e P.010
Terminal Strip Analog Input Configure..........cccccvvivvinninniicinrcrcccicneene P.011
Terminal Strip Analog Input OffSet......cccceeveiriieninnnn P.009
Terminal Strip Analog Output SOUICE ......cccceeciviiniiniincnrrc e P.012
Terminal Strip Digital Inputs Configure .......cccccvvrinmnninnnincne e, P.007
Terminal Strip Speed Reference Source .........ccvvveevcrinieenciiniicneneees P.008
Trim Gain Percentage ......ccocceerereencrrneceeree st s ss s s ssnas P.015
Trim Reference SOUICE .......ciivcveeeirerirrrr ettt e sae e P.014
Volts/Hertz or Vector Regulation .......ccccceeciiincicniiiininieicecnecneennneeenne P.048
Second Menu Volts/Hertz Parameters
Y X O3 I o T o] 1 H.021
Avoidance Frequency Band 1 ...t H.011
Avoidance Frequency Band 2...........cccceveiiinnne ettt et nn et H.013
Avoidance Frequency Band 3.........ccceeuerineennns reeresreeeeneereesteeerenesaesansasssnntens H.015
Avoidance Frequency Enable ........cocevecveniiiinniciininieeiennvteneennneeneee e H.009
Avoidance Frequency Midpoint 1 .....ccccecciieiiininnininnnnicirne s H.010
Avoidance Frequency Midpoint 2 .......ccccoeeecviercnncnnnnereent s H.012
Avoidance Frequency Midpoint 3 .......cccccciiiiniiniminininccneeceennnens H.014
DC Braking CUITENL ......c.cceierireeretieinnic sttt snn s e san e ses H.007
DC Braking ENabIE .....ccoccvireciireieneeeeeenreitnttic s H.005
DC Braking Start FrEQUENCY .......ccccecivrinniininieiiinennr e ssnessensees H.006
DC Braking TiMe ..ccccceeeereeercriererenicctinisinr st sssssssasssnessessnssnsnns H.008
Identification REQUESL ........cuiicviericerrre et H.020
Identification RESUIL ...t s H.019
Input Power/Snubber Configuration.........ceevveiinninciniiiinniceccceeenn H.017
Motor Nameplate AMPS ....cccvieceeerireccinnieere e s sse s s ssesas s e H.002
Motor Nameplate Base FreqUENCY ........cccccvviieiineciienieinicneceesee e H.001
Motor Nameplate VOIS ......ccceerevirimeiirieneininecrtceercr e H.000
(@Y= ¢ (=Yo (1T qTo3 N ] o o1 H.022
Slip COMPENSALION ...ttt H.004
SYNC DIMECHON ..ttt s H.016
Torque Boost VORAGE ....c.cccoveriinininiiiininicncctinnstsses e H.003
VOlS/HEMZ CUIVE TYPEL ..ttt H.018
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Second Menu Vector Parameters

FX O3 1 g TR o] | - OO u.018
Current Compounding GaiN .......cccverrererrrercerienersrieereseeeseesseesssesesaessnsessesssasssees U.026
[ =g ToToTe [T g o = RN U.001
Field Weakening Start RPM........ccueeicvciiiiiicnrenetcnisssssssressnessssesssensenss u.o16
Flux Current Regulator Integral Gain ........cccoecevercerercmrirircceereceere e U.020
Flux Current Regulator Proportional Gain ......c..cccceeevrirecrierneecceneeneerceeeneens u.019
High DC Bus Fault Avoidance Enable ............cccvveiriiieiniiiiincccnnncinennneenaen. u.024
Inertia Compensation Gain ........cccceeeeeereerennrrrrreee e U.027
Losses Compensation Gain ........cccceeeeeeerercerrenrrrsrreseeresresssresessresessnesessesesnenes uU.028
Low DC Bus Fault Avoidance Enable...........cccvvviiiiiinicriinieeccinneeieeene uU.023
Magnetizing CUITeNt......cuveereeerterr e U.006
Motor Nameplate AMPS .....eeiieiirceeeeeecererecree e e e e e e s see e e e s ae e e s s ane s U.004
Motor Nameplate Base FreQUENCY ....cccccreriiiiriercieeiriete et U.003
Motor Nameplate HOrSEPOWET ......cccccceiiiiiiiiniiinericerte et ssee e u.022
Motor Nameplate BPM ......ccocoiiiiiinicientretnnttrcee e U.005
Motor Nameplate VOIS ......cccoverermeercneiiieneernen s u.007
;Lo 1 (o] g oo L= SRR U.002
1V [o3 (o] g Mol o oT=1=T« [ SRR SRURRRRO u.017
Outer Control Loop Feedback SelecCt .......cccoviecvereniniinininninicreniessenssennes U.040
Outer Control Loop Integral Gain........cccucviiriieiinccnicniinnnieeneceere s e seenes U.046
Outer Control Loop Lead/Lag LOW FreqUENCY ......cccccerevveerrrrneerersscceeeesesneens U.042
Outer Control Loop Lead/Lag Ratio ......cccceeeeeeivrericiirerinceeennsceeeeesrceeeeesseneees U.043
Outer Control Loop Lead/Lag Select .......cooiiecvcireieeeeencceeerrcceresnrceeeee e U.041
Outer Control Loop Proportional Gain .......ccoececeeeviecnnrerceenicceeenseeeceeeseeeeens U.045
Outer Control Loop Proportional Trim Enable ..........ccoveevveinnciiceeenieicenneccceenne U.048
Outer Control Loop Reference Gain .........cceeceeecceeeerereneneesssennsseensoseessssnsecseesss U.044
Outer Control Loop Trim Range Percentage .....c.ccceeceeevereccenreccereseeeecneennenes U.047
Rotor Time Constant / Fast FIUX UP .....ueiiiiciiiieciieecceeerceeeeec s eneen e u.021
Speed Regulator Integral Gain ........cccceevereiiiiecrintncereeeee e U.013
Speed Regulator Proportional Gain ........cccocveeeiviieniicicinitnireeercseseeeeneesenne u.o12
SVC SHP AQJUST ..ottt s st et e s e e e s s e e s n e sesar e sesaeesesaessan U.030
SVC SYNC DIrECHON ..o ettt s s U.031
SVC Flux Current Regulator Gain ....oc..cccecviiiniennrniincnennieneescneessnessssnennes U.032
Torque Reference SOUICE ......ccovviriiniticr ettt U.000
Torque Regulator Integral Gain ........cccceevciiiiinnnennneirc e u.015
Torque Regulator Proportional Gain .........ccecveereceeicciennnrinnenicnneennineessseenesnenes u.o14
Torque Self-Tune ENAbIE ........covciiriecieiiirieeeeecrte e uU.008
Torque Self-Tune RESULL........ccooiimiieiiiiiitrttnt et U.009
A=Y (o XS] oT=Y=To l o (o] (o N I o =N u.025
Second Menu RMI Parameters
YN QT UoTo 141 o181 1 C -1 { o RPN r.011
Analog INPut OFfSEL .....oecieiieeeeee s r.010
Analog OUPUL 1 GaiN c.eeeieeerrerrc e eesreesans r.003
Analog Output 1 OffSet ......ccoviiiiiniiiic s r.002
Analog OUPUL 1 SOUICE ......ccouiiiiiirirtr e r.001
ANAlog OULPUL 2 GAIN ...eeeveereieeeecieee ettt st ae e r.006
Analog Output 2 OffSet .....ccccoeiiiiiiniiiin e r.005
Analog OUPUL 2 SOUICE ......ccceiriiirinrctcrrrr e r.004
ANAlog OULPUL 3 GAIN ...coueeeieeeeereerieeeret et s saas r.009
Analog Output 3 OffSet ......cccvviveriiiininnn r.008
AN2log OUPUL 3 SOUNCE ....c..coviriiniietitcienr s san s r.007
Current Detection HYSteresis ......cccceveveiicciiiiiirccnrccrrccrrser e r.060
Current Detection LEVEI T ... eee e r.057
Current Detection LeVEl 2 ...t r.058
Current Detection LEVEl 3 ...t r.059
Digital Input Configuration ...........cceeeeviinininccicc e r.030

Alphabetical Listing of Parameters A-3



Second Menu RMI Parameters

(continued)
Digital Output 1 Configuration...........ccccceeeernvininninnin s r.031
Digital Output 1 Delay Time ......ccccccvmiucnniininnnniiin e r.040
Digital Output 2 Configuration ..........ccecceveveeiimninnnsnicn s r.032
Digital Output 2 Delay TiMe .....c.ccceeiirererenitrinin e r.041
Digital Output 3 Configuration.........c..cceeveriniiinnninc e r.033
Digital Output 3 Delay Time ......cc.ccevmrernenrcninne e r.042
Digital Output 4 Configuration............ccccevecinicnmiinnne s r.034
Digital Output 4 Delay TimMe ......ccccevreivininniiiiniieinceeeesee e r.043
Frequency INPUE GaIN .....occevreeeeieieee ettt r.016
Frequency INput OffSeL ....cccveeieerceeeierereeccrcie e r.015
Frequency Input Sample Period ..ot r.014
Low Speed Detection Level .........coucviiceievirnncriiiiininrctntnc et r.056
Pl Regulator Integral Gain .......ccccccrvcriiinnnininniniiiniesnse e r.022
Pl Regulator OffSet .........cciciiiiiiniinccricinis s r.020
Pl Regulator Proportional Gain ........cccccceeeceritiiniiniinneenieiienieniesneneiesnessneens r.021
Relay Output 1 (NO) Configuration ........cccccuveeeeeiineeineiiineneincccnenneen, r.035
Relay Output 1 Delay TiMe ....ccccciviiiiiniiiiniincncnrcsc e e r.044
Relay Output 2 (NO/NC) Configuration .........cceceeevevvmnveisinninninneniensecnenennnne r.036
Relay Output 2 Delay TiMe ......cccccvveeeiineirimniniiinicnistessi s r.045
Relay Output 3 (NO/NC) Configuration ........cc.cccceevcreriiiiriienisencueennnnennnenennne r.037
Relay Output 3 Delay Time .....cccccreireecicierirtrietsrrr e r.046
Speed Detection Hysteresis Band ... r.053
Speed DeteCtion Level 1 ...ttt r.050
Speed Detection Level 2..........o et r.051
Speed Detection Level 3.ttt e r.052
Torque Detection HySteresis....cc.eccrrrrrrerceintiiniteitiesecrte s e r.066
Torque Detection LEeVEl 1 ...ttt r.063
Torque Detection Level 2..........oo it r.064
Torque Detection Level 3.ttt r.065
Torque/Current Limit SOUICE.....ccccceecrecireeirtrtnc st ssre e e r.025

Refer to the Remote Meter Interface board manual (D2-3341) for the RMI parameter
descriptions.
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APPENDIX B

Record of User Parameter Settings

Parameter No. Parameter Name Setting Date
First P.000 Control Source

Menu | P.001 Accel Time 1 (RAMP 1)

General [P.002 | Decel Time 1 (RAMP 1)

P.003 Minimum Speed

P.004 Maximum Speed

P.005 Current Limit

P.006 Second Menu Password

Second | P.007 Terminal Strip Digital Inputs Configure
Menu | P.008 Terminal Strip Speed Reference Source
General | P.009 | Terminal Strip Analog Input Offset
P.010 Terminal Strip Analog Input Gain
P.011 Terminal Strip Analog Input Configure
P.012 | Terminal Strip Analog Output Source
P.013 Output Relay Configuration

P.014 Trim Reference Source

P.015 Trim Gain Percentage

P.016 Draw Gain Percentage

P.017 Accel Time 2 (RAMP 2)

P.018 Decel Time 2 (RAMP 2)

P.019 S-Curve Enable

P.020 | Jog Speed Reference

P.021 Jog Ramp Accel Time

P.022 Jog Ramp Decel Time

P.023 MOP Accel/Decel Time

P.024 MOP Reset Configuration

P.025 Stop Type

P.026 Function Loss Response

P.027 Forward/Reverse Configuration
P.028 Speed Display Scaling

P.029 Elapsed Time Meter

P.030 Elapsed Time Meter Reset

P.031 Preset Speed 1

P.032 Preset Speed 2

P.033 Preset Speed 3

P.034 Preset Speed 4

P.035 Preset Speed 5

P.036 Preset Speed 6

P.037 Preset Speed 7

P.038 Preset Speed 8

P.039 Encoder Loss Enable

Record of User Parameter Settings B-1



Parameter No. Parameter Name Setting Date
Second | P.040 | Motor Overload Enable
Menu | P.041 | Motor Overload Type
General| P.042 | Line Dip Ride Through Time
(cont'd) [ P.043 | Fault Auto Reset Attempts
P.044 | Fault Auto Reset Time
P.045 | Output Phase Loss Enable
P.047 | Carrier Frequency (kHz)
P.048 | Volts/Hertz or Vector Regulation
P.049 | Country Defaults
P.050 | Restore Defaults
P.051 | Programming Disable
P.052 | AUTO/MAN Key Disable
P.053 | Manual Reference Preset Enable
P.054 | Level Sense Start Enable
P.055 | STOP/RESET Key Disable
P.060 | Network Drop Number
P.061 | Network Connection Type
P.062 | Option Port: Communication Loss Response
P.063 | Option Port: Network Reference Source
P.064 | Option Port: Network Trim Reference Source
P.065 | Option Port: Type and Version
-P.066 | Network Output Register 1 Source
P.067 | Network Output Register 2 Source
P.068 | Network Output Register 3 Source
P.069 | Network Output Register 4 Source
P.090 | Diagnostics Source
P.091 [ Diagnostics Display
P.095 | Power Module Output Amps
P.098 | Software Version Number
P.099 | Power Module Type
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Parameter No. Parameter Name Setting Date
Second | H.000 | Motor Nameplate Volts
Menu | H.001 | Motor Nameplate Base Frequency
Volts/ | H.002 | Motor Nameplate Amps
Hertz ['H.003 | Torque Boost Voltage
H.004 | Slip Compensation
H.005 | DC Braking Enable
H.006 | DC Braking Start Frequency
H.007 | DC Braking Voltage
H.008 | DC Braking time
H.009 | Avoidance Frequency Enable
H.010 | Avoidance Frequency Midpoint 1
H.011 | Avoidance Frequency Band 1
H.012 | Avoidance Frequency Midpoint 2
H.013 | Avoidance Frequency Band 2
H.014 | Avoidance Frequency Midpoint 3
H.015 | Avoidance Frequency Band 3
H.016 | Sync Direction
H.017 | Input Power/Snubber Configuration
H.018 | Volts/Hertz Curve Type
H.019 | Identification Result
H.020 | Identification Request
H.021 | AC Line Volts
H.022 | Overfrequency Limit
Record of User Parameter Settings B-3




Parameter No. Parameter Name Setting Date
Second | U.000 | Torque Reference Source
Menu | U.001 | Encoder PPR
Vector |[U.002 | Motor Poles
U.003 | Motor Nameplate Base Frequency
U.004 | Motor Nameplate Amps
U.005 | Motor Nameplate RPM
U.006 | Magnetizing Current
U.007 | Motor Nameplate Volts
U.008 | Torgue Self-Tune Enable
U.009 | Torque Self-Tune Result
U.012 | Speed Regulator Proportional Gain
U.013 | Speed Regulator Integral Gain
U.014 | Torque Regulator Proportional Gain
U.015 | Torque Regulator Integral Gain
U.016 | Field Weakening Start RPM
U.017 | Motor Top Speed
U.018 | AC Line Volts
U.019 | Flux Current Regulator Proportional Gain
U.020 | Flux Current Regulator Integral Gain
U.021 | Rotor Time Constant / Fast Flux Up
U.022 | Motor Nameplate Horsepower
-U.023 | Low DC Bus Fault Avoidance Enable
U.024 | High DC Bus Fault Avoidance Enable
U.025 | Zero Speed Hold Time
U.026 | Current Compounding Gain
U.027 | Inertia Compensation Gain
U.028 | Losses Compensation Gain
U.030 | SVC Slip Adjust
U.031 | SVC Sync Direction
U.032 | SVC Flux Current Regulator Gain
U.040 | Outer Control Loop Feedback Source
U.041 | Outer Control Loop Lead/Lag Select
U.042 | Outer Control Loop Lead/Lag Low Frequency
U.043 | Outer Control Loop Lead/Lag Ratio
U.044 | Outer Control Loop Reference Gain
U.045 | Outer Control Loop Proportional Gain
U.046 | Outer Control Loop Integral Gain
U.047 | Outer Control Loop Trim Range Percentage
U.048 | Outer Control Loop Proportional Trim Enable
B-4 GV3000/SE 230 VAC Drive, Software Reference Version 6.06




Parameter No. Parameter Name Setting Date
Second | r.001 | Analog Output 1 Source
Menu r.002 | Analog Output 1 Offset
RMI r.003 | Analog Output 1 Gain
r.004 | Analog Output 2 Source
r.005 | Analog Output 2 Offset
r.006 | Analog Output 2 Gain
r.007 | Analog Output 3 Source
r.008 | Analog Output 3 Offset
r.009 | Analog Output 3 Gain
r.010 | Analog Input Offset
r.011 | Analog Input Gain
r.014 | Frequency Input Sample Period
r.015 | Frequency Input Offset
r.016 | Frequency Input Gain
r.020 | Pl Regulator Offset
r.021 PI Regulator Proportion Gain
r.022 | Pl Regulator Integral Gain
r.025 | Torque/Current Limit Source
r.030 | Digital Input Configuration
r.031 Digital Output 1 Configuration
r.032 | Digital Output 2 Configuration
r.033 | Digital Output 3 Configuration
r.034 | Digital Output 4 Configuration
r.035 | Relay Output 1 (NO) Configuration
r.036 | Relay Output 2 (NO/NC) Configuration
r.037 | Relay Output 3 (NO/NC) Configuration
r.040 | Digital Output 1 Delay Time
r.041 | Digital Output 2 Delay Time
r.042 | Digital Output 3 Delay Time
r.043 | Digital Output 4 Delay Time
r.044 | Relay Output 1 Delay Time
r.045 | Relay Output 2 Delay Time
r.046 | Relay Output 3 Delay Time
r.050 | Speed Detection Level 1
r.051 Speed Detection Level 2
r.052 | Speed Detection Level 3
r.053 | Speed Detection Hysteresis Band
r.056 | Low Speed Detection Level
r.057 | Current Detection Level 1
r.058 | Current Detection Level 2
r.059 | Current Detection Level 3
r.060 | Current Detection Hysteresis
r.063 | Torque Detection Level 1
r.064 | Torque Detection Level 2
r.065 | Torque Detection Level 3
r.066 | Torque Detection Hysteresis
Record of User Parameter Settings B-5
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APPENDIX C

Power Module-Dependent Parameter
Default Values (230 V Series)

Second Menu General Parameters (USA Defaults)

Power Module
Pa':";fte' Pa;l:l";‘:te' 1V2160 | 2V2160 | 3V2160 | 5V2160 | 7vV2160 | 10V2160 | 15V2160 | 20vV2160
1V2460 | 2V2460 | 3V2460 | 5V2460 | 7V2260 | 10V2260 | 15V2260 | 20V2260
P.047 | Carrier 8 8 8 8 8 8 8 8
Frequency (kHz)

Note: The drives can use any carrier frequency of 2, 4 or 8 kHz. But when 8 kHz of carrier frequency is used, the drive's rated output current is
automatically limited to 80%.

Second Menu Volts/Hertz Parameters (USA Defaults)

Power Module
Pa';':fte' Pa,::]"::te' 1V2160 | 2V2160 | 3V2160 | 5V2160 | 7V2160 | 10vV2160 | 15V2160 | 20V2160
1V2460 | 2V2460 | 3V2460 | 5V2460 | 7V2260 | 10V2260 | 15V2260 | 20V2260
H.002 | Motor Nameplate 26 5.4 76 12.2 18.0 238 35.6 48.0
Amps
Second Menu Vector Parameters (USA Defaults)
Power Module
Parameter Parameter 1V2160 | 2v2160 | 3V2160 | 5V2160 | 7V2160 | 10V2160 | 15V2160 | 20V2160 |
1v2460 | 22460 | 3V2460 | 5V2460 | 7V2260 | 10V2260 | 15V2260 | 20V2260
U.004 | Motor Nameplate 32 6.0 8.8 14.2 222 252 42.0 54.0
Amps
U.005 | Motor Nameplate 1736 1744 1726 1722 1778 1780 1780 1777
RPM
U006 | Magnetizing Current | 51.2 59.4 56.7 54.5 60.3 52.8 52.1 52.0
U.012 | Speed Reg. Prop. 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Gain
U.013 | Speed Reg. Int. Gain| _ 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
U.014 Torque Reg. Prop. 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40
Gain
U015 | Torque Reg. Int. Gain | 200.0 | 200.0 | 2000 | 2000 | 200.0 | 2000 | 2000 | 200.0
U.016 | Field Weakening 1736 1744 1726 1722 1778 1780 1780 1777
Start RPM
U.017 | Motor Top Speed 1736 1744 1726 1722 1778 1780 1780 1777
U.019 | Flux Current Reg. 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Prop. Gain
U.020 | Flux Current Reg. Int.|  50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Gain
U.021 | Rotor Time Constant | 250 250 250 250 250 250 250 250
U.022 | Motor Nameplate HP | 1.0 2.0 3.0 5.0 75 10.0 15.0 20.0
U.032 | SVC Flux Current 1000 1000 1000 1000 1000 1000 950 900
Reg. Gain

Power Module-Dependent Parameter Values C-1
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APPENDIX D

Default Parameter Settings

First and Second Menu General Parameters

v Parameter Name (P.04gS=AUSA) (Pﬁ)lig c—_”:slfjr) (P.(‘)JIIAQP: ‘TPn)
P.000 Control Source LOCL LOCL LOCL
P.001 Accel Time 1 20.0 20.0 20.0
P.002 Decel Time 1 20.0 20.0 20.0
P.003 Minimum Speed P.048 = U-H 5.0 Hz 5.0 Hz 5.0 Hz

P.048 = UEC 150 RPM 150 RPM 150 RPM
P.004 Maximum Speed P.048 = U-H 60.0 Hz 50.0 Hz 52.7 Hz
P.048 = UEC 1722 RPM 1400 RPM 1500 RPM
P.005 Current Limit P.048 = U-H 100 100 100
P.048 = UEC 150 150 150
P.006 Second Menu Password Read only Read only Read only
P.007 Terminal Strip Digital Inputs Configure 0 0 0
P.008 Terminal Strip Speed Reference Source 0 0 0
P.009 Terminal Strip Analog Input Offset 0 0 0
P.010 Terminal Strip Analog Input Gain 1.000 1.000 1.000
P.011 Terminal Strip Analog Input Configure 2 2 2
P.012 Terminal Strip Analog Output Source 0 0 0
P.013 Output Relay Configuration 0 0 0
P.014 Trim Reference Source 0 0 0]
P.015 Trim Gain Percentage 0.0 0.0 0.0
P.016 Draw Gain Percentage 0.0 0.0 0.0
P.017 Accel Time 2 20.0 20.0 20.0
P.018 Decel Time 2 20.0 20.0 20.0
P.019 S-Curve Enable P.048 = U-H ON ON ON
P.048 =UEC OFF ON OFF
P.020 Jog Speed Reference P.048 = U-H 5.0 Hz 5.0 Hz 5.0 Hz
P.048 =UEC 150 RPM 150 RPM 150 RPM
P.021 Jog Ramp Accel Time 20.0 20.0 20.0
P.022 Jog Ramp Decel Time 20.0 20.0 20.0
P.023 MOP Accel/Decel 20.0 20.0 20.0
P.024 MOP Reset Configuration 0 0 0
P.025 Stop Type 0 0 0
P.026 Function Loss Response 0 0 1
P.027 Forward/Reverse Configuration 0 0 0

Default Parameter Settings



Second Menu General Parameters (Continued)

Parameter Parameter Name USA EUROPE JAPAN
No. (P.049 = USA) | (P.049 =EUr) (P.049 = JPn)
P.028 Speed Display Scaling P.048 = U-H 1800 1500 (1)
P.048 = UEC (1] (1) 1500
P.029 Elapsed Time Meter Read only Read only Read only
P.030 Elapsed Time Meter Reset OFF OFF OFF
P.031 Preset Speed 1 P.048 = U-H 5.0 Hz 5.0Hz 5.0Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.032 Preset Speed 2 P.048 = U-H 5.0Hz 5.0 Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.033 Preset Speed 3 P.048 = U-H 5.0 Hz 5.0Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.034 Preset Speed 4 P.048 = U-H 5.0Hz 5.0 Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.035 Preset Speed 5 P.048 = U-H 5.0 Hz 5.0 Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.036 Preset Speed 6 P.048 = U-H 5.0Hz 5.0Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.037 Preset Speed 7 P.048 = U-H 5.0 Hz 5.0Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.038 Preset Speed 8 P.048 = U-H 5.0 Hz 5.0 Hz 5.0 Hz
P.048 = UEC 150 RPM 150 RPM 150 RPM
P.039 Encoder Loss Enable OFF OFF OFF
P.040 Motor Overload Enable ON ON ON
P.041 Motor Overload Type FC FC FC
P.042 Line Dip Ride-Through Time 5.0 5.0 5.0
P.043 Fault Auto Reset Attempts 0 o 0
P.044 Fault Auto Reset Time 8 8 8
P.045 Output Phase Loss Enable ON ON ON
P.047 Carrier Frequency (kHz) 8 8 8
P.048 V/Hz or Vector Regulation U-H U-H UEC
P.049 Country Defaults USA EUr JPn
P.050 Restore Defaults OFF OFF OFF
P.051 Programming Disable 0 0 0
P.052 AUTO/MAN Key Disable OFF ON OFF
P.053 Manual Reference Preset Enable OFF OFF OFF
P.054 Level Sense Start Enable OFF OFF OFF
P.055 STOP/RESET Key Disable OFF OFF OFF
P.060 Network Drop Number 1 1 1
P.061 Network Connection Type 0 1 0
P.062 Option Port: Communication Loss 0 0 0

@ : Parameter default is Power Module-dependent.
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Second Menu General Parameters (Continued)

Par;':.e ter Parameter Name (P.04gs=AUSA) (Piﬂg (=)PEEUr) (P.gfspj .TPn)
P.063 Option Port: Network Reference Source 0 0 0
P.064 Option Port: Network Trim Reference Source 0 0 0
P.065 Option Port: Type and Version Read only Read only Read only
P.066 Network Output Register 1 Source 0] 0 0
P.067 Network Output Register 2 Source 0 0 0
P.068 Network Output Register 3 Source 0 0 0
P.069 Network Output Register 4 Source 0 0 0
P.090 Diagnostics Source 0 0 0
P.091 Diagnostics Display Read only Read only Read only
P.095 Power Module Output Amps Read only Read only Read only
P.098 Software Version Number Read only Read only Read only
P.099 Power Module Type Read only Read only Read only

Second Menu Volts/Hertz Parameters
Parameter Parameter Name USA EUROPE JAPAN
No. (P.049 = USA) | (P.049 =EUr) (P.049 = JPn)

H.000 Motor Nameplate Volts 230 220 180
H.001 Motor Nameplate Base Frequency 60.0 50.0 (1)

H.002 Motor Nameplate Amps (1) (1) (1)

H.003 Torque Boost Voltage 0.5 0.5 0.5
H.004 Slip Compensation 0.0 0.0 0.0
H.005 . DC Braking Enable OFF OFF OFF
H.006 DC Braking Start Frequency 1.0 1.0 1.0
H.007 DC Braking Current 10 10 10

H.008 DC Braking Time 3.0 3.0 3.0
H.009 Avoidance Frequency Enable OFF OFF OFF
H.010 Avoidance Frequency Midpoint 1 0.0 0.0 0.0
H.011 Avoidance Frequency Band 1 2.0 2.0 2.0
H.012 Avoidance Frequency Midpoint 2 0.0 0.0 0.0
H.013 Avoidance Frequency Band 2 2.0 2.0 2.0
H.014 Avoidance Frequency Midpoint 3 0.0 0.0 0.0
H.015 Avoidance Frequency Band 3 2.0 2.0 2.0
H.016 Sync Direction OFF OFF OFF
H.017 Input Power/Snubber Configuration 0 0 0

H.018 Volts/Hertz Curve Type 0] 0 0

H.019 Identification Result 0 0 0

H.020 Identification Request OFF OFF OFF
H.021 AC Line Volts 230 220 200
H.022 Overfrequency Limit 90.0 65.0 75.0

@ : Parameter default is Power Module-dependent.

Default Parameter Settings




Second Menu Vector Parameters

Parameter Parameter Name USA EUROPE JAPAN
No. (P.049 = USA) | (P.049 =EUr) (P.049 = JPn)

U.000 Torque Reference Source 0 0 0
U.001 Encoder PPR 1024 2048 2048
U.002 Motor Poles 4 4 4
U.003 Motor Nameplate Base Frequency 60.0 50.0 (1)
U.004 Motor Nameplate Amps (1] (1] (1]
U.005 Motor Nameplate RPM (1) 1450 1500
U.006 Magnetizing Current (1] (1) (1]
uU.007 Motor Nameplate Volts 230 220 180
u.008 Torque Self-Tune Enable OFF - OFF OFF
U.009 Torque Self-Tune Result Read only Read only Read only
u.012 Speed Regulator Proportional Gain 5.00 5.00 5.00
u.013 Speed Regulator Integral Gain 5.00 5.00 5.00
u.014 Torque Regulator Prportional Gain 0.40 0.40 0.40
u.015 Torque Regulator Integral Gain 200.0 200.0 200.0
u.o16 Field Weakening Start RPM (1] 1450 1500
u.017 Motor Top Speed (1) 1450 1500
u.018 AC Line Volts 230 220 200
u.019 Flux Current Regulator Proportional Gain 0.30 0.30 0.30
U.020 Flux Current Regulator Integral Gain 50.0 50.0 50.0
uU.021 Rotor Time Constant 250 250 250
u.022 Motor Nameplate Horsepower (1) (1) (1)
u.023 " Low DC Bus Fault Avoidance Enable OFF OFF OFF
uU.024 High DC Bus Fault Avoidance Enable OFF OFF OFF
U.025 Zero Speed Hold Time 0.0 0.0 0.0
U.026 Current Compounding Gain 0.000 0.000 0.000
u.027 Inertia Compensation Gain 0.000 0.000 0.000
u.028 Losses Compensation Gain 0.000 0.000 0.000
U.030 SVC Slip Adjust 1.00 1.00 1.00
U.031 SVC Sync Direction OFF OFF OFF
U.032 SVC Flux Current Regulator Gain (1) (1) (1)
U.040 Quter Control Loop Feedabck Source 0 0 0
U.041 Outer Control Loop Lead/Lag Select 0 0 0
U.042 Outer Control Loop Lead/Lag Low Frequency 1.00 1.00 1.00
U.043 Outer Control Loop Lead/Lag Ratio 10 10 10
U.044 Outer Control Loop Reference Gain 1.000 1.000 1.000
U.045 Outer Control Loop Proportional Gain 2.00 2.00 2.00
U.046 Outer Control Loop Integral Gain 2.00 2.00 2.00
U.047 Outer Control Loop Trim Range Percentage 0.0 0.0 0.0
u.048 Outer Control Loop Proportional Trom Gain OFF OFF OFF

@ : Parameter default is Power Module-dependent.
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APPENDIX E

Configuring the Digital Inputs
When the RMI Board Is
Installed in the Drive

The GV3000/SE Regulator board contains three user-configurable digital inputs.
Parameter P.007 (Terminal Strip Digital Inputs Configure) and P.008 (Terminal Strip
Speed Reference Source) are used to specify how these digital inputs are used.

if an optional Remote Meter Interface (RMI) board is installed in the drive, four
additional digital inputs are available. RMI parameter r.030 is used to specify how
the RMI digital inputs are used.

The Regulator board digital inputs and the RMI digital inputs are not permitted to be
used for the same functions. One parameter cannot be set to a value which requires
resources (digital inputs) or a duplication of function which is used or defined by the
value of another parameter.

The acceptable values for P.008 are based on the value selected for P.007 and by
the value selected for r.030:

e P.008 is limited by P.007 and r.030
* P.007 is limited by P.008
e 1.030 is limited by P.008

First determine what functions are to be assigned to the three digital inputs on the
Regulator board. Once you have determined this, select the appropriate settings for
P.007 and P.008. As shown in the following tables, the desired value for P.008
must be permissible by both the P.007 and r.030 values. [f either column
indicates the value is not acceptable, then P.008 cannot be set to that value. Use
the following tables to help determine the appropriate settings for your application.

Refer to chapter 4 in this manual for a complete description of parameters P.007
and P.008 and their corresponding options. Refer to the RMI board instruction
manual (D2-3341) for a complete description of parameter r.030 and its options.

Configuring the Digital Inputs When the RMI Board Is Installed in the Drive E-1



Summary of Options for P.007, P.008, and r.030
P.007 Options

P.008 Options

RAMP 1/2 REM/LOC Not used Not used Not used
Not used FWD/REV RAMP 1/2 MOP % MOP ¥ Not used
Not used FWD/REV REM/LOC 2 Presets Not used Not used
Not used RAMP 1/2 REM/LOC 4 Presets Not used
Not used Not used FWD/REV 8 Presets
Not used Not used RAMP 1/2 Analog ref and Not used Not used
Not used Not used REM/LOC 1 preset
Not used Not used Not used Analog ref and 3 presets Not used
FWD/REV TRQ/SPD REM/LOC Analog ref and 7 presets
Not used TRQ/SPD REM/LOC
Not used TRQ/SPD FWD/REV
Not used TRQ/SPD RAMP 1/2
Not used Not used TRQ/SPD

r.030 Options

Ref 1/2 AF Aux 2 Aux 1
Ref 1/2 AF Aux 2 PI Enable
Ref 1/2 MOP % MOP/{ Aux 1
Ref 1/2 MOP 4 MOPY Pi Enable
Ref 1/2 2 Presets Aux 2 Aux 1
Ref 1/2 2 Presets Aux 2 Pl Enable
Ref 1/2 4 Presets 4 Presets Aux 1
Ref 1/2 4 Presets 4 Presets Pl Enable
Ref 1/2 8 Presets 8 Presets 8 Presets

Option Comparison Tables

s
0-8 (all)
0,1,4-8
0-3
0-3
0-3
0-3
0-3
0-3
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Example 1

Functions to be assigned to Regulator board terminal strip:

e 2 preset speeds
¢ TRQ/SPD
e FWD/REV

Function to be assigned to RMI terminal strip:
e MOP

To configure the Regulator board digital inputs for the above functions, P.007
should be set to 10, and P.008 should be set to 2. Using the Option Comparison
Tables, a setting in P.007 of 10 allows P.008 to be set to 2.

To configure the RMI terminal strip for the MOP function, r.030 should be set to 2.
Using the Option Comparison Tables, this setting is acceptable if P.008 is set to 2.

Therefore, these functions can be easily accommodated by the four digital inputs
by setting P.007 = 10, P.008 = 2, and r.030 = 2.

Example 2
Functions to be assigned to the Regulator board terminal strip:

e 4 preset speeds
e TRQ/SPD
e FWD/REV

Function to be assigned to the RMI terminal strip:
¢ MOP

To configure the Regulator board digital inputs for the above functions, P.007
should be set to 10, and P.008 should be set to 3. Using the Option Comparison
Tables, a setting of 10 in P.007 does not allow a setting of 3 for P.008. This is
because the parameter settings both require the use of digital inputs 7 (the TRQ/
SPD and FWD/REV functions use digital inputs 7 and 8; the four presets use
digital inputs 6 and 7).

In this case, the function to be assigned to the Regulator board terminal strip
need to be re-assessed (for example, reduce the number of preset speeds to 2).

Configuring the Digital Inputs When the RMI Board Is Installed in the Drive

E-3



GV3000/SE 230 VAC Drive, Software Reference Version 6.06



APPENDIX F

Using the Terminal Strip Analog Input

An analog reference input is provided at terminals 12 through 15 on the drive's
Regulator board. This input accepts either a +/-10 VDC or 0 to 20 mA signal. The
analog-to-digital conversion provides 10-bit plus sign resolution and a digital range
of +/-1023.

The analog input can be used as a reference for:

e Speed reference (P.000, P.007/P.008)
e Trim reference (P.014)

e Torque reference (vector control only) (U.000)

¢ Quter control loop feedback (U.040)

Parameters P.009 (Terminal Strip Analog Input Offset) and P.010 (Terminal Strip
Analog Input Gain) are used to adjust the converted value for any external signal
errors. Parameter P.011 (Terminal Strip Analog Input Configure) is used to specify
the type of signal used and to invert the converted value, if required.

Three quantities are calculated from the analog input value: scaled, speed
normalized, and torque reference. The scaled value is used for the outer control
loop (OCL) feedback. The speed normalized value is used for either speed or trim
reference. The torque reference value is used for torque reference for vector
control. Figure F.1 shows the relationship between the input and the calculated
values.

In addition, the input, with only the offset applied (P.009), is used for 4-20 mA loss
detection and 0-10 V start/stop control.

P.011 = 12{—p-A/D Start Command
@ v i

—» A/D Stop Command

Analog Input
(+/- 1023)

Analog Input Scaled
4095 @ 10V (20 mA)

Analog Input
Normalized to Speed
P.004 @ 10V (20 mA)

Detect P.003

| L—» Aln Fault
Aln Alarm Analog Input Torque

I| x4 l Reference
150% iq @ 10V (20 mA)

T1: P.091 value when P.090 =3
T2: P.091 value when P.090 =9
T3: P.091 value whne P.090 = 10

Figure F.1 — Terminal Strip Analog Input
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F.1

F.2

Configuring the Analog Input

Parameter P.011 is used to specify the type of input and whether it is to be inverted
after it is converted by the drive. The parameter setting should coincide with the
position of jumper J4 on the Regulator board. For example, if a voltage input is
applied, J4 should be set to +/- 10 VDC and P.011 should be between 0 and 3. If a
current input is applied, J4 should be set to 0 to 20 mA and P.011 should be
between 4 and 11.

If P.011 is odd, the digital value of the input is inverted resulting in a positive input
inverted to a negative reference value, and a negative input converted to a positive
reference value. Note that the Forward/Reverse Configuration parameter (P.027) is
applied after the analog input.

The 4 to 20 mA input can be configured to generate a drive fault or a drive alarm if
the input falls below 2 mA. Refer to the P.011 parameter description for more
information.

Using the Analog Input as Speed or Trim Reference

When the analog input is used as speed or trim reference, the analog input value
will be interpreted internally as shown in table F.1 and described below:

Table F.1 — Analog Input Conversion Scaling for Speed or Trim Reference

Analog Input
Value Corresponding Internal Value
+10 VDC (20 mA) P.004 (Maximum Speed)
0 VDC (0 mA) P.003 (Minimum Speed)
© -10VvDC —P.004 (Negative Maximum Speed; reverse or 0, see P.027)

e The maximum positive analog input value (+10 VDC or 20 mA) corresponds to
the value specified as the maximum speed of the drive (P.004).

e The maximum negative analog input value (-10 VDC) corresponds to -P.004
(reverse or 0, see P.027).

* The minimum analog input value (0 VDC or 0 mA; 4 mA if P.011 =4, 5, or 8-11)
corresponds to the value specified as the minimum speed of the drive (P.003).

« When P.011 =0 or 1, there is no hysteresis provided around zero on the input.
Therefore, if the input fluctuates around zero, the reference will toggle between
positive minimum speed (+P.003) and negative minimum speed (-P.003).

Note that the analog input is scaled based on the values entered in P.003 and
P.004. If these parameters are changed while the drive is running, and the analog
input is used as the speed or trim reference, the speed reference will change even
though the input value has not.
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Figure F.2 illustrates how the analog signal is scaled internally by the drive when it
is used as the speed or trim reference. The solid line indicates the conversion when
the non-inverted state is selected (P.011 is even). The dashed line indicates the
conversion when the inverted state is selected (P.011 is odd).

SN
+Min Spd  “~ 0VDC

(P.003) 0to4mA
-10ivde -Min Spd +10;vdc
N +20 ma
P.003 ~
( ) .
~N
~N
N
~N
~N
~N
N
~N
~N
N
~N
N
\\
-Max Spd N
(P.004)

Terminal Strip Analog Input

P.011 is even = not inverted
———— P.011is odd = inverted

Figure F.2 — Analog Input Conversion Scaling (Speed or Trim Reference)

F.2.1 Adjusting for External Signal Errors Using the Offset and Gain
Parameters

When the analog input is used for speed or trim reference, parameters P.009
(Terminal Strip Analog Input Offset) and P.010 (Terminal Strip Analog Input Gain)
can be used to compensate for any offset or gain errors in the external circuitry.

The value in P.009 is first added to the converted 10-bit value and then the gain is
applied. If an offset or gain adjustment is needed, the offset should be adjusted
first, with the minimum input applied, and the gain adjusted last, with the maximum
input applied.

To remove a positive external offset, enter a negative value into P.009. In most
cases, the offset is left at the default value of zero and is only adjusted to counteract
external circuitry errors.

The adjustment range for P.009 is -900 to +900. For0to 10 V (or-10 V to +10 V)
input, a value of +1 equals an offset of approximately 10 mV. For 0 to 20 mA input,
a value of +1 equals an offset of approximately 20 pA.
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F.3

To adjust the offset (P.009):

Step 1. Verify that the analog input is configured as the speed reference control
source (P.000 = rE or LOCL and AUTO is selected), P.008 = 0, and
U.000 = 0).

Step 2. Display the converted value of the analog input using the selected speed
reference display mode. (Refer to chapter 3 for the procedure for
displaying the selected speed reference.)

Step 3. Adjust P.009 to achieve the value of minimum speed when the analog input
is set to the position where minimum speed is desired.

The gain parameter is typically used to compensate for saturation or insufficient
voltage from the input source.

Unless the input is a 4 to 20 mA signal, before adjusting the gain, set P.011 to O to
avoid clamping the reference at 0. After adjusting P.009 and P.010, change P.011
to reflect the intended input.

To adjust the gain (P.010):

Step 1. Verify that the analog input is configured as the speed reference control
source (P.000 = rE or LOCL and AUTO is selected), P.008 = 0, and U.000
=0).

Step 2. Display the converted value of the analog input using the selected speed

reference display mode. (Refer to chapter 3 for the procedure for
displaying the selected speed reference.)

Step 3. Adjust P.010 to achieve the value of maximum speed when the analog
input is set to the position where maximum speed is desired. For
example, if a speed pot is used, rotate the pot to its maximum position.

The adjustment range for P.010 is 0.100 to 5.000.

Using the Analog Input for Vector Torque Reference
(U.000 = 1)

When the analog input is used as the vector control torque reference (U.000 = 1),
the analog input value will be interpreted internally as shown in table F.2 and
described below. Note that P.009 and P.010 are not used when U.001=1.
Parameter P.011 is used only to enable the analog input signal loss detection
feature.

Table F.2 — Analog Input Conversion Scaling for Torque Reference

Analog Input
Value Corresponding Internal Value
+10 VDC (20 mA) Positive torque limit of the drive. (+150% of the rated motor
torque.)
0 VDC (0 mA) Zero torque reference.
-10VvDC Negative torque limit of the drive. (-150% of the rated motor
torque.)

¢ The maximum positive analog input value (+10 VDC or 20 mA) corresponds to
the positive torque limit of the drive (+150% of the rated motor torque).
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¢ The maximum negative analog input value (-10 VDC) corresponds to the
negative torque limit of the drive (-150% of the rated motor torque).

¢ The minimum analog input value (0 VDC or 0 mA) corresponds to zero torque
reference.

Refer to the GV3000/SE drive hardware reference manual for terminal location,
wiring guidelines, and jumper settings.

F.4 Using the Analog Input to Start and Stop the Drive

ATTENTION: The drive may inadvertently start due to the effects of
temperature or electrical noise on the analog input when the analog
input is configured to start and stop the drive (P.011 = 12), and the
following conditions are true:

* P.000 =rE

» The function loss, stop, and start inputs on the terminal strip are all
closed.

The user is responsible for:

» providing suitable notification to operating personnel that this feature
is being used and the drive could start at any time.

* ensuring that the inadvertent starting of the drive equipment will not
cause injury to operating personnel or damage to the driven
equipment.

« ensuring that the input wiring has been installed according to IEEE
Standard 518 to minimize electrical noise.

Failure to observe this precaution could result in severe bodily injury or
loss of life. ‘

ATTENTION: Due to the effect of temperature on the analog input,
the possibility exists that the stop threshold cannot be reached. The
application must rely on the terminal strip stop and function loss inputs
as the alternate methods of stopping the drive. Failure to observe this
precaution could result in severe bodily injury or loss of life.

Important: To reduce the effects of electrical noise on the analog input, maintain
physical separation between the analog input signal wiring and any
noise source including power and/or control wiring. The use of a
shielded twisted-pair cable with the shield terminated at one point only
is recommended for the analog input.

Setting P.011 (Terminal Strip Analog Input Configure) = 12 configures the analog
input as a 0-10 VDC input and to start and stop the drive based on the analog input
value:

* The drive will start when the input becomes greater than the start threshold and
all other permissible conditions are met.

¢ The drive will stop when the input becomes less than or equal to the stop
threshold.

Refer to figure F.3
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F.4.1

On state

Off state e it >
Analog Input (0 - 10 VDC)
Stop Start
threshold threshold
Default = Default =
0.20 VDC 0.33VDC

Figure F.3 — Hysteresis Band Created by the Start and Stop Thresholds (Default Configuration)
Important: The terminal strip start input then becomes another stop function and
start permissive condition:
* When the start input is open, the drive will stop and remain stopped.
* The start input must be closed to allow the drive to start.

The control source must be the terminal strip (P.000 = rE) to use this feature.

The converted analog input value, after the offset parameter (P.009) has been
applied, can be viewed in P.091 (Diagnostics Display) when P.090 (Diagnostics
Source) is set to 10. This is the value against which the stop and start threshold
values are compared to determine the appropriate inpout start/stop action.

Adjusting the Stop and Start Thresholds

The start threshold default to 0.33 VDC (nominally) and the stop threshold defaults
to 0.20 VDC (nominally) when the Power Module is identified (P.098/P.099). These
thresholds can be viewed and adjusted using parameters P.090 (Diagnostics
Source) and P.091 (diagnostics Display).

Setting P.090 to 11 selects the analog input stop threshold for viewing and
modifying in parameter P.091.

Setting P.090 to 12 selects the analog input start threshold for viewing and
modifying in parameter P.091.

Note that the default threshold values are not restored when P.050 (Restore
Defaults) is set to ON.

F.4.1.1 Stop Threshold Range

The default value of the stop threshold is 20 A/D counts, which corresponds to 0.20
VDC (nominal).

The stop threshold minimum value is 5 counts. The stop threshold maximum value
is 1023 counts.

If the stop threshold is greater than the start threshold, the stop will take
precedence. In other words, if the analog input is less than or equal to the stop
threshold, the drive will stop regardless of the start threshold.
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F.4.1.2 Start Threshold Range

The default value of the start threshold is 33 A/D counts, which corresponds to 0.33
VDC (nominal).

The start threshold minimum value is 0 counts. The start threshold maximum value
is 2000 counts.

F.4.2 Using the Level Sense Start Enable Feature and the Analog Input
Start/Stop Feature

The level sense start enable feature, configured with parameter P.054 (Level Sense
Start Enable), can be used with the analog input start/stop feature.

If the drive is configured for edge sense start (P.054 = 0), then the analog input
must transition from the off state to the on state while all permissive conditions are
met to start the drive.

If the drive is configured for level sense start (P.054 = 1), the drive will start
whenever the analog input is in the on state and all permissive conditions are met.
Note, however, that pressing the STOP key on the keypad/display will require a
subsequent off-state to on-state transition on the analog input to restart the drive.

Regardless of the value in P.054 (Level Sense Start Enable), if the analog input is in
the off state, the drive will stop and remain stopped.
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APPENDIX G

Drive Regulation Overview

The GV3000/SE digital drive provides vector or volts/hertz regulation of AC motors.
Parameter P.048 (Volts/Hertz or Vector Regulation) is used to select the type of
regulation for the application.

Volts/Hertz Regulation (P.048 = U-H)

Volts/hertz regulation provides general purpose open loop AC drive control. It does
not use an encoder feedback device. In this type of control, the regulator maintains
a programmed ratio of voltage to an output frequency, which provides constant or
variable motor torque across a wide speed range. An internal function generator
calculates the output motor voltage based on requested frequency and
user-specified motor characteristics. The control loop output switches the power
device gates, generating a pulse-width-modulated (PWM) waveform to the motor.

Figure G.1 shows a block diagram of the V/Hz regulator.
Vector Regulation (P.048 = UEC)

Vector regulation allows dynamic open- or closed-loop performance in an AC drive
similar to that achieved with a DC drive. Torque is constant across the motor's base
speed range in both forward and reverse directions. The drive uses two digital
control loops, speed and torque, to obtain vector performance. An outer control
loop is also available. The speed loop executes every 5 ms. The outer control loop
executes every 20 ms.

The speed loop reference can be an internal or an external source. For flux vector
control (FVC), speed loop feedback is provided by an encoder attached to the
motor's shaft. For sensorless vector control (SVC), speed feedback is estimated
based on motor parameters. The speed loop provides inertia compensation, losses
compensation, and current compounding.

The torque will vary to maintain the motor at the requested speed. The torque
control loop output controls the switching on and off of the power devices,
generating a pulse-width-modulated (PWM) waveform to the motor.

Figure G.2 shows a block diagram of the flux vector regulator. Figure G.3 shows a
block diagram of the sensorless vector regulator. Figures G.4 and G.5 shows detail
of the reference and speed loop portions of the vector regulator.

The optional outer control loop (OCL) acts as a trim to the speed loop reference
signal. Figure G.7 shows a block diagram of the outer control loop portion of the
vector regulator.

If a network board is installed, the OCL reference comes from the network trim
reference register based on P.064 (Option Port: Network Trim Reference Source) as
defined for each network type. (Refer to the specific network board instruction
manual for more information on P.064.)

Drive Regulation Overview
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If a Remote Meter Interface (RMI) board is installed, P.064 is used to select the OCL
reference as follows for FVC/SVC applications only:

¢ 0= RMI analog input
¢ 1to 8 =Preset speed 1 to 8 (P.031 to P.038), repsectively

If no option board is installed, P.064 is used to select the OCL reference for FVC/
SVC applications only:

¢ 0 =Preset speed 8 (P.038)
¢ 1 to 8 = Preset speed 1 to 8 (P.031 to P.038), respectively

The OCL feedback is either the drive's scaled terminal strip analog input (default) or
the speed loop Pl output (user option). The feedback is fed through a lead/lag block
which can be configured as a lead/lag, lag/lead, or null (bypass) function.

If a network option board is installed in the drive, the OCL enable signal is controlled
by a bit in the drive control word.

If an RMI board is installed, the OCL enable signal is controlled by the RMI digital
input (configured for RMI P1 regulator enable) or by the same internal signal used to
control the speed loop enable signal. (Refer to the r.030 parameter description in
the RMI instruction manual, D2-3341, for more information.)

If there is no option board installed, the OCL is enabled when the drive is running
(that is, the speed and torque controllers are active) and is disabled if the drive is
stopped.

If the drive is running and the OCL enable signal is on (closed), the outer loop will
operate. If the enable signal is off (open) or the drive is not running, the outer loop
is held in reset. '
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Figure G.1 — Volts/Hertz Regulator Block Diagram
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Reference Selection
See figure G.4

Speed Loop
See figure G.5

Torque

Controller

AC Line

Power
Devices

Speed

feedback Current feedback
dx/dt Motor
Relative shaft -
position E
Figure G.2 — Flux Vector Control Block Diagram
AC Line
Reference Selection Speed Loop Torque Power
See figure G.4 See figure G.5 Controller Devices
A
Estimated P
speed Current feedback
feedback

Motor

Figure G.3 — Sensorless Vector Control Block Diagram
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GV3000/SE 230 VAC Drive, Software Reference Version 6.06

Figure G.5 — Vector Regulator: Speed Loop Detail
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Figure G.6 — Vector Speed Pl and Iq Reference Limit Selection
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Figure G.7 — Outer Control Loop Block Diagram
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