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€ WARRANTY

Standard products manufactured by the Company are warranted to be free from defects in workmanship
and material for a period of one year from the date of shipment, and any products which are defective in
workmanship or material will be repaired or replaced, at the Company’s option, at no charge to the Buyer.
Final determination as to whether a product is actually defective rests with the Company. The obligation of
the Company hereunder shall be limited solely to repair or replace, at the Company’s discretion, products
that fall within the foregoing limitations, and shall be conditioned upon receipt by the Company of written
notice of any alleged defects or deficiency promptly after discovery and within the warranty period, and in
the case of components or units purchased by the Company, the obligation of the Company shall not
exceed the settlement that the Company is able to obtain from the supplier thereof. No products shall be
returned to the Company without its prior consent. Products which the company consents to have returned
shall be shipped prepaid f.0.b. the Company factory. The Company cannot assume responsibility or accept
invoices for unauthorized repairs to its components, even though defective. The life of the products the
Company depends, to a large extent, upon type of usage thereof and THE COMPANY MAKES NO
WARRANTY AS TO FITNESS OF ITS PRODUCTS FOR THE SPECIFIC APPLICATIONS BY THE
BUYER NOR AS TO PERIOD OF SERVICE UNLESS THE COMPANY SPECIFICALLY AGREES
OTHERWISE IN WRITING AFTER PROPOSED USAGE HAS BEEN MADE KNOWN TO IT.

This warranty does not apply to experimental products for which no warranty is made or given and Buyer
waives any claim thereto.

THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING, BUT LIMITED TO, ANY WARRANTY OF MECHANTIBILITY
OR OF FITNESS FOR A PARTICULAR PURPOSE AND BUYER HEREBY WAIVES ANY AND ALL
CLAIMS THEREFORE.

4 LIMITATIONS OF LIABILITY

IN NO EVENT SHALL MAGNETEK BE LIABLE FOR LOSS OF PROFIT, INDIRECT, CONSEQUENTIAL
OR INCIDENTAL DAMAGES WHETHER ARISING OUT OF WARRANTY, BREACH OF CONTRACT OR
TORT.

Copyright © 2019 MAGNETEK.

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

1

Start-Up Guides

4 Closed Loop Induction Motor Quick Start-Up Guide

Note:

This quick start-up guide outlines the general parameters that should be changed/verified when a drive is installed with
information that are readily available. The drive will not run if ONLY these parameters are set. Because different elevator
controller manufacturers have different interfaces, it is recommended that the parameters in the drive be set to settings
recommended by the elevator controller in their technical documentation.

B Start-Up Steps

1.
2.

3.

6.

Set/verify that the drive is set up to run in Closed Loop Vector for Control Method (U8).
Verify that the drive has an encoder board: PG-X3 is the most common card used for closed-loop induction
motors. Refer to PG-X3 Option Card on page 185 for encoder setup.
Set/verify that the hoistway parameters are set up properly:
a. The Contract Car Speed (A1) should be set to the elevator contract speed in ft/min.
b. The Contract Mtr Speed (A1) should be set to an RPM where the elevator contract speed can be
achieved (measured with a hand tachometer).
Set/verify that the Input Voltage (A4) is the same as the measured incoming voltage.
Perform the U9 Autotune.
a. Perform the “Tune-No Rotate1” for Tuning Mode Sel (U9).
i. Enter the motor nameplate HP.
ii. Enter the motor nameplate voltage.
iii. Enter the motor nameplate current.
iv. Enter the motor nameplate frequency.
V. Enter the motor poles.
vi. Enter the nameplate rated speed (where slip is incorporated in).
vii. Enter the encoder PPR.
viii. Leave the pre-calculated default for no-load current unless the no-load current is printed on the
nameplate.
If you are running on construction/inspection and run into the following:
a. If the motor is running slowly/uncontrolled and drawing high current:
i. Swap Encoder Connect (C1).
ii. Verify that the encoder is working.
b. If the elevator is running at controlled/proper speed but in the opposite direction of what it is being told:
i. Swap both the Encoder Connect (C1) and Motor Rotation (C1).

MAGNETEK M1000 AC Elevator Drive Technical Manual
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1 Start-Up Guides

Key Drive Parameters

Table 1 A1 Drive

Parameter Description Default Units Asdljjgsgten?;i(:s
Set to the speed the
Contract Car Spd Elevator contract speed 400 fpm elevator will be certified
at.
Adjust this value to
ensure the actual running
speed of the elevator
matches the Contract Car
Rotational motor shaft Spd. If the elevator is
speed that will make the traveling too fast, lower
Contract Mir Spd elevator run at contract 1130 RPM this value. If the elevator
speed is traveling too slow,
increase this value.
Note: A power cycle may
be required for this to
have an effect.
Normally, the default of
10 is used. An increase to
Sets the sensitivity of the 20 will make t he drive
Response 10.0 -- more responsive. Too low
speed regulator .
of a value will cause the
drive to have sluggish
responsiveness.
Inertia System inertia 2.00 sec Normally, the default of 2
is used.
Encoder Pulses The en?oder's pulses per 1024 PPR Set this to match the
revolution encoder nameplate PPR.
This parameter sets the
. maximum motoring o It is recommended to set
Mir Torque Limit torque the drive can 200 o this to 250%.
produce.
This parameter sets the
.. maximum regenerative It is recommended to set
Regen Torq Limit torque the dr;gve can 200 v this to 250%.
produce.
Table 2 A4 Power Convert
Parameter Description Default Units Suggested
Adjustments
Nominal line-to-line AC . Set this to match the
Input Voltage . . Per drive model VAC measured voltage across
input voltage in RMS R.S.and T,
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Table 3 A5 Motor

Parameter

Description

Default

Units

Suggested
Adjustments

Mtr Rated Power

Motor rated output power
on the nameplate

Per drive model

HP

This parameter should be
set to match the motor
nameplate power. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Mtr Rated Voltage

Motor rated voltage on
the nameplate

Per drive model

VAC

This parameter should be
set to match the motor
nameplate voltage. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Max Frequency

Motor rated frequency on
the nameplate

60

This parameter should be
set to match the motor
nameplate frequency.
This parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Motor Rated FLA

Motor rated current on the
nameplate

Per drive model

This parameter should be
set to match the motor
nameplate current. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Number of Poles

The number of poles the
motor has

This parameter should be
set to match the number
of poles inside the motor.
This parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Motor Rated Slip

The slip frequency of the
motor

Per drive model

Hz

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

No-Load Current

The magnetizing current
of the motor

Per drive model

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

Leak Inductance

The inductance of the
motor

Per drive model

%

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

Term Resistance

The resistance of the
motor

Per drive model

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

Table 4 C1 User Switches

Parameter

Description

Default

Choices

Suggested
Adjustments

Motor Rotation

Rotation of the motor that
the drive interprets as up
or down.

Forward

- Forward
- Reverse

If the elevator is running
controlled but in the
wrong direction, swap
BOTH this parameter and
Encoder Connect.

MAGNETEK M1000 AC Elevator Drive Technical Manual
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1 Start-Up Guides

o . Suggested
Parameter Description Default Choices Adjustments
Rotation of the encoder This sho.u ld bf.: settoa .
. - Forward phase orientation that will
Encoder Connect that the drive interprets as Reverse .
- Reverse let the motor run without

forward or reverse. .
excessive motor current.

Table 5 U8 Basic

Suggested

Parameter Description Default Choices Adjustments

. ] - Closed Loop
This parameter will set - Open Loop Vector | Set this parameter to
Control Method :he htype of motor control | Closed Loop Vect - PM ClosedLoopVet | Closed Loop Vect.
echnique. - V/f Control
Table 6 U9 Autotune
Parameter Description Default Elioicss ajasiment
Adjustments

- Standard Tuning | For convenience, it is
- Tune-No Rotatel | recommended that the
- Term Resistance | Tune-No Rotatel is

- Tune-No Rotate2 | performed.

This parameter will set
Tuning Mode Sel the type of autotuning the | Tune-No Rotatel
drive will perform.

€ Closed Loop Permanent Magnet Motor Quick Start-Up Guide

Note:

This quick start-up guide outlines the general parameters that should be changed/verified when a drive is installed with
information that are readily available. The drive will not run if ONLY these parameters are set. Because different elevator
controller manufacturers have different interfaces, it is recommended that the parameters in the drive be set to the settings
recommended by the elevator controller in their technical documentation.

B Start-Up Steps

1.
2.

3.

Set/verify that the drive is set up to run in PM ClosedLoopVct for Control Method (U8).
Verify that the drive has an encoder board: PG-F3 is the most common card used for closed-loop permanent
magnet motors. Refer to PG-F3 Option Card on page 192 for encoder setup.
Set/verify that the hoistway parameters are set up properly:
a. The Contract Car Speed (A1) should be set to the elevator contract speed in ft/min.
b. The Contract Mtr Speed (A1) should be set to an RPM where the elevator contract speed can be achieved
(measured with a hand tachometer).
Set/verify that the Input Voltage (A4) is the same as the measured incoming voltage.
Perform the U9 Autotune.
a. Perform the “Tune-No Rotate” for PM Tuning Mode (U9).
i. Enter the motor nameplate HP.
ii. Enter the motor nameplate voltage.
iii. Enter the motor nameplate current.
iv. Enter the motor poles.
V. Enter the nameplate rated speed.
vi. Enter the encoder PPR.
b. Perform the InitPoleEstPrms for PM Tuning Mode (U9).
i. Note: If this fails with an angle deviation fault, a non-rotational alignment should not be performed. Skip
the below step for PolePos-norotate and refer to PM Motor Autotune on page 114.
c. Perform the PolePos-norotate for PM Tuning Mode (U9).
If you are running on construction/inspection and run into the following:
a. If the motor is running slowly/uncontrolled and drawing high current:
i. Swap Encoder Connect (C1) then repeat step 5c.
ii. Verify that the encoder is working.
b. If the elevator is running at controlled/proper speed but in the opposite direction of what it is being told:
i. Swap both the Encoder Connect (C1) and Motor Rotation (C1), then repeat step 5c.
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Key Drive Parameters

Table 7 A1 Drive

Parameter Description Default Units Asdljjgsgter:;?\(’:s
Set to the speed the
Contract Car Spd Elevator contract speed 400 fpm elevator will be certified
at.
Adjust this value to
ensure the actual running
speed of the elevator
matches the Contract Car
Rotational motor shaft Spd. If the elevator is
speed that will make the traveling too fast, lower
Contract Mtr Spd elevator run at contract 130 RPM this value. If the elevator
speed is traveling too slow,
increase this value.
Note: A power cycle may
be required for this to
have an effect.
Normally, the default of
10 is used. Increase to 20
Sets the sensitivity of the will mal'<e the drive more
Response 10.0 -- responsive. Too low of a
speed regulator . .
value will cause the drive
to have sluggish
responsiveness.
It is recommended to set
Inertia System inertia 2.00 sec this to 0.5 to prevent the
speed regulator from
being too responsive.
Encoder Pulses The engoder's pulses per 2048 PPR Set this to match the
revolution encoder nameplate PPR.
This parameter sets the
. maximum motorin; It is recommended to set
Mir Torque Limit torque the drive caﬁ 200 v this to 250%.
produce.
This parameter sets the
.. maximum regenerative It is recommended to set
Regen Torg Limit torque the drigve can 200 v this to 250%.
produce.
Table 8 A4 Power Convert
Parameter Description Default Units Sl._lggested
Adjustments
Nominal line-to-line AC . Set this to match the
Input Voltage . . Per drive model VAC measured voltage across
input voltage in RMS R.S. and T,
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1 Start-Up Guides

Table 9 A5 Motor

Parameter

Description

Default

Units

Suggested
Adjustments

PM Mtr Power

Motor rated output power
on the nameplate

Per drive model

HP

This parameter should be
set to match the motor
nameplate power. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Mtr Rated Voltage

Motor rated voltage on
the nameplate

Per drive model

VAC

This parameter should be
set to match the motor
nameplate voltage. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

PM Mtr Rated FLA

Motor rated current on the
nameplate

Per drive model

This parameter should be
set to match the motor
nameplate current. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

PM Motor Poles

The number of poles the
motor has.

12

This parameter should be
set to match the number
of poles inside the motor.
This parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Max Motor Speed

Sets the maximum speed
the motor can rotate

96

This parameter should be
set to a value that is
greater or equal to the
RPM stamped on the
nameplate. This
parameter will be
automatically populated
after a successful U9
AUTOTUNE.

Rated Motor Speed

Motor rated speed on the
nameplate

96

This parameter should be
set to match the motor
nameplate speed in RPM.
This parameter will be
automatically populated
after a successful U9
AUTOTUNE.

PM Mtr Arm Ohms

The resistance of the
motor.

Per drive model

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

PM Mitr d Induct

Inductance in the D-Axis

Per drive model

mH

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

PM Mtr q Induct

Inductance in the Q-Axis

Per drive model

mH

It is recommended that
this setting be determined
by a U9 AUTOTUNE.

Enc Z-Pulse Offs

The angular offset
position of the magnets to
the encoder zero position.

0.0

Deg

It is recommended that
this setting be determined
by a U9 AUTOTUNE.
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Table 10 C1 User Switches

o - Suggested
Parameter Description Default Choices Adjustments
If the elevator is running
in the wrong direction
Rotation of the motor that - Forward controlled, swap BOTH
Motor Rotation the drive interprets as up Forward this parameter and
- Reverse
or down. Encoder Connect. Then
another alignment will
need to be performed.
- EnDat SerialOnly . .
Encoder Select The typ © of absolute EnDat Sin/Cos - EnDat Sin/Cos Typically this parameter
encoder interface. . should be left at default.
- Hiperface
Communication speed - IM/9600bps
. - 500k/19200bps This parameter should be
Ser Enc Comm Spd EE;\;vleuiz gfc (()1316\;e and 1M/9600bps - IM/38400bps loft at default.
’ - 1M/38400bps
Rotation of the encoder This shqu d b? settoa .
. - Forward phase orientation that will
Encoder Connect that the drive interprets as Forward .
- Reverse let the motor run without
forward or reverse. .
excessive motor current.
Table 11 U8 Basic
Parameter Description Default Choices Suggested
Adjustments
This parameter will set —- gll)zsneis(?: \p/e\éet(c)tr Set this parameter to PM
Control Method :2? htl}llpe Zf motor control | Closed Loop Vect | - PM ClosedLoopVet | ClosedLoopVet.
faue. - V/f Control
Table 12 U9 Autotune
Parameter Description Default Choices Suggested
Adjustments
- Standard Tuning
. . - Tune-No Rotate Perform the Tune-No
This parameter will set - Term Resistance .
. . . Rotate, InitPoleEstPrms,
PM Tuning Mode the type of autotuning the | Tune-No Rotate - InitPoleEstPrms

drive will perform.

- PolePos-norotate
- PolePos - rotate
- Ind VoltageConst

and PolePos-norotate in
that order.

MAGNETEK M1000 AC Elevator Drive Technical Manual
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2 Receiving

€ Model Numbers and Ratings

B Model Number

L1000A Customized No. | Enclosure Type Design
Series 2 Specifications Revision Mo, || S
A |IPOO Order
Region M | Magnetek model - 1 Standard
No- | Gode p |!POO with top M1000
protective cover
U US.A.
Environmental No. Future
e Specification <1> Options
A | Standard o |Nooptions
are defined
No.| Verion
No. Voltage Class
2 | 3-phase, 200-230VAC E | Standard
4 3-phase, 380-480VAC D | Dual
5 | 3-phase, 500-600VAC L |LED
v
Models and
Ratings

<1> Drives with these specifications do not guarantee complete protection for the environmental conditions
indicated.
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2 Receiving

Table 13 Current Ratings by Input Voltage and Model Number

Continuous Output

Peak Accelerating

Maximum Stall

Dimensions mm (in)

Input Voltage : Current for 5 sec | Current for 3 Sec M1000 Model
Current (in Amps) (in Amps) (in Amps) (Wx HxD)
140 x 260 x 164
175 26.5 23 LUZMOOISDAC-DOT 1 5 51 10 24 x 6.46)
140 x 260 x 167
25 39.5 33 LUZMO025DAC-DOL | 5 511024 x 6.57)
140 x 260 x 167
33 545 46 LUZMOO033DAC-DOL | 5 511024 x 6.57)
180 x 300 x 187
47 74 62 LUZMOO047DAC-DOL 1 5 09 11 81 x 7.36)
220 x 350 x 197
60 99 84 LUZMO060DAC-DOL | ¢ (' 13 78 x 7.76)
220 x 365 x 197
75 134.5 106 LU2M0075DAC-DO01 (8.66 x 14.37 x 7.76)
250 x 400 x 258
85 155.5 120 LUZMOO08SDAC-DOL | g ¢4+ 1575 10.16)
200 - 240V 275 x 450 x 258
X X
115 186 162 LUZMOTISDAC-DOL 1 16 ¢3 1770 x 10.16)
325 x 550 x 283
128 233 180 LUZMOMSDAC-DOL | 15 ¢ 91 65 x 11.14)
325 x 550 x 283
158.5 289.5 2235 LU2MOISODAC-DOL | (" s 1] 1
450 x 705 x 330
189 315 267 LUZMO2ISAAC-DOL - 15 25 57 76 x 12.99)
450 x 705 x 330
249 387 351 LUZMO283AAC-DOL 1 15 55 9776 x 12.99)
500 x 800 x 350
304 556 429 LUZMO46AAC-DOL 1 19 694 3150 x 13.78)
365 651.5 515 LU2M0415AAC-DO1 200 x 800 x 350

(19.69 x 31.50 x 13.78)
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Continuous Output

Peak Accelerating

Maximum Stall

Dimensions mm (in)

Input Voltage : Current for 5 sec | Current for 3 Sec M1000 Model
Current (in Amps) (in Amps) (in Amps) (Wx HxD)
140 x 260 x 164
9 14 12 LUAMOO09DAC-DOL | 5 51, 10 24 x 6.46)
140 x 260 x 167
15 23 20 LUAMOOISDAC-DOL | 5 51 10 24 x 6.57)
140 x 260 x 167
18 31 25.5 LU4M0018DAC-DO1 (5.51x10.24 x 6.57)
180 x 300 x 167
24 43 34 LUAMO024DAC-DOL | 7 59 11 81 x 6.57)
180 x 300 x 187
31 55 44 LUAMOOSIDAC-DOL | 7 59 11 81 x 7.36)
220 x 350 x 197
39 63 55 LU4MO039DAC-DOL | R 2 76)
250 x 400 x 258
45 82 63.5 LUAMOO4SDAC-DOL 1 g ¢4 1575 x 10.16)
380 - 480V 275 x 450 x 258
X X
60 106 85 LUAMOO6ODAC-DOL | '3 1772 x 10.16)
325 x 510 x 258
75 114.5 106 LUAMOO7SDAC-DOL 1 15 60 20,08 x 10.16)
325 x 510 x 258
91 127 127 LUAMOO9IDAC-DOL 1 15 60 120,08 x 10.16)
325 x 550 x 283
92 141 129.5 LUAMOTI2DAC-DOL 1 15 g0 21 65 x 11.14)
325 x 550 x 283
123 185 173.5 LUAMOISODAC-DOT 1 15 g0 4 21,65 x 11.14)
450 x 705 x 330
148 250.5 208 LUAMOIBOAAC-DOL 1 15 75 57 76 x 12.99)
500 x 800 x 350
177 269 250 LUAMO2I6AAC-DOL 1 19 60 1 31,50 x 13.78)
140 x 260 x 147
3.5 6.5 5 LU5M0003DAC-D01 (5.51x10.24 x 5.79)
140 x 260 x 164
4 7.5 6 LU5M0004DAC-DO1 (5.51 x 10.24 x 6.46)
140 x 260 x 164
6 1.5 9.5 LUSMO006DAC-DOL | 5 5110 24 x 6.46)
140 x 260 x 167
10 18 14 LUSMOOTODAC-DOL | 5 5110 24 x 6.57)
180 x 300 x 187
125 25 17 LUSMOOI3DAC-DOL | 59 11 81 x 7.36)
180 x 300 x 187
17 31 23 LUSMOOITDAC-DOL | 5 09 11 81 x 7.36)
500 - 600V 220 x 350 x 197
X X
2 40 30 LUSMO022DAC-DOL | ¢ 56 1378 x 7.76)
220 x 350 x 197
27 49 37 LUSMO027DAC-DOL | ¢ o6 13,78 x 7.76)
275 x 450 x 258
3 58 46.5 LUSMO032DAC-DOL | 1 g3+ 17.72 x 10.16)
275 x 450 x 258
41 74.5 59.5 LUSMOOAIDAC-DOL 1 1 ¢35 17 72 x 10.16)
325 x 550 x 283
52 925 73 LUSMOO0S2DAC-DOL 1 15 ¢« 51 65 x 11.14)
62 92.5 87.5 LUSMO0062DAC-DO1 325X 330 x 283

(12.80 x 21.65 x 11.14)
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@ Drive Specifications

Note: 1. Perform rotational autotuning to obtain the performance specifications given below.
2. For optimum performance life of the drive, install the drive in an environment that meets the required specifications.

Control
Characteris-
tics

Item Specification
The following control methods can be set using drive parameters:
» V/f Control (V/)
Control Method * Open Loop Vector Control (OLV)

* Closed Loop Vector Control (CLV)
¢ Closed Loop Vector Control for PM (CLV/PM)

Frequency Control Range

0.01 to 200 Hz

Frequency Accuracy
(Temperature Fluctuation)

Digital input: within £0.01% of the max output speed [-10 to 40°C (14 to 104°F)]
Analog input: within £0.1% of the max output speed [25 £10°C (77 +18°F)]

Frequency Setting Resolution

Digital inputs: 0.01 Hz
Analog inputs: 1/2048 of the maximum output speed setting (11 bit plus sign)

Output Speed Resolution

0.001 Hz

Frequency Setting Signal

Main speed frequency reference: DC -10 to +10 V (20 k), DC 0 to +10 V (20 k€), 4 to 20
mA (250 ), 0 to 20 mA (250 Q)

Starting Torque <7>

V/f: 150% at 3 Hz
OLV: 200% at 0.3 Hz
CLV, CLV/PM: 200% at O r/min

Speed Control Range <>

V/f: 1:40
OLV: 1:200
CLV, CLV/PM: 1:1500

Speed Control Accuracy <7~

OLV: £0.2% [25 £10°C (77 +18°F)]
CLV: £0.02% [25 £10°C (77 £18°F)]

Speed Response <7>

OLV: 10 Hz [25 £10°C (77 +£18°F)]
CLV: 100 Hz <2>
CLV/PM: 100 Hz <2>

Torque Limit

Parameters setting allow separate limits in four quadrants (available in OLV, CLV, CLV/PM)

0.0 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration

Accel/Decel Ramp settings, unit changeable to m/s2 or
ft/s?)
] . Models LU2MO0008 to 2M0115, 4M0005 to 4M0060, and SM0003 to 5SM0041 have a built-in
Braking Transistor . .
braking transistor.
V/f Characteristics Freely programmable

Main Control Functions

Inertia Compensation, Position Lock at Start and Stop/Anti-Rollback Function, Overtorque/
Undertorque Detection, Torque Limit, Speed Reference, Accel/decel Switch, 5 Zone Jerk
Settings, Autotuning (Stationary and Rotational Motor/Encoder Offset Tuning), Dwell,
Cooling Fan on/oft Switch, Slip Compensation, Torque Compensation, DC Injection Braking
at Start and Stop, MEMOBUS/Modbus Comm. (RS-422/485 max, 115.2 kbps), Fault Reset,
Removable Terminal Block with Parameter Backup Function, Online Tuning, High Frequency
Injection, Short Floor, Rescue Operation (Light Load Direction Search Function), Inspection
Run, Brake Sequence, Speed related parameters with elevator units display, etc.

MAGNETEK M1000 AC Elevator Drive Technical Manual
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Item Specification
Motor Protection Electronic thermal overload relay
Momentary OYercurrent Drive stops when output current exceeds 200% of rated output current
Protection
Overload Protection Drive stops after 60 s at 150% of rated output current <3>
200 V class: Stops when DC bus voltage exceeds approx. 410 V
Overvoltage Protection 400 V class: Stops when DC bus voltage exceeds approx. 820 V
Protection 600 V class: Stops when DC bus voltage exceeds approx. 1040 V
Functions 200 V class: Stops when DC bus voltage falls below approx. 190 V

Undervoltage Protection

400 V class: Stops when DC bus voltage falls below approx. 380 V
600 V class: Stops when DC bus voltage falls below approx. 500 V

Heatsink Overheat Protection

Thermistor

Stall Prevention

Stall Prevention is available during acceleration, and during run.

Ground Protection

Electronic circuit protection <+

DC Bus Charge LED

Remains lit until DC bus voltage falls below 50 V

Area of Use

Indoors

Ambient Temperature

IP00 enclosure with top protective cover: [-10 to 40°C (14 to 104°F)]
IP00 enclosure: [-10 to 50°C (14 to 122°F)]

Humidity

95 RH% or less (no condensation)

Environment Storage Temperature

[-20 to 60°C (-4 to 140°F)] (short-term temperature during transportation)

Altitude

Up to 1000 meters (3280 ft.) without derating, up to 3000 meters (9842 ft.) with output current
and voltage derating

Vibration/Shock

10 to 20 Hz: 9.8 m/s?
20 to 55 Hz: 5.9 m/s? (LU2MO0008 to 2M0180, 4M0005 to 4M0150, and 5M0003 to SM0077)
or 2.0 m/s2 (LU2MO0215 to 2M0415, 4M0180 to 4M0260, and 5M0099 to 5M0200)

Standards

e UL Underwriters Laboratories Inc:

UL508C Power Conversion Equipment

IEC/EN 61800-3, IEC/EN 61800-5-1

ISO International Organization for Standardization:

ISO/EN 13849-1 Cat. 3 PLd Safety of machinery - Safety-related parts of control systems
IEC International Electrotechnical Commission:

IEC/EN 61508 SIL2 Functional safety of electrical/electronic/programmable electronic
safety-related systems safety integrity level 2

CSA Canadian Standards Association International <s>:

2411-02 Elevator Equipment - Enclosed Elevator-and Escalator Electrical Equipment
3211-06 Industrial Control Equipment - Motor Controllers - Miscellaneous

C22.2 No.04-04 Bonding and Grounding of Electrical Equipment

(C22.2 No.14-05 Industrial Control Equipment

B44.1/ASME-A17.5-2004 Safety Code for Elevators and Escalator Electrical Equipment
used by CSA to evaluate the L1000 to Class 2411 (Elevator Equipment)

ANSI/ASME American Society of Mechanical Engineers/American National Standards
Institute:

ANSI/ASME A17.1-2007/B44-04 Safety Code for Elevators and Escalators, Dumbwaiters,
Moving Walks, Material Lifts, and Dumbwaiters with Automatic Transfer Devices using
IEC/EN 12016:2004 immunity requirements.

ANSI/ASME-A17.5-2004/CSA B44.1 - Elevator and Escalator Electrical Equipment, used
by CSA to evaluate the L1000 to Class 2411 (Elevator Equipment)

Protection Design

IPOO0 enclosure with top protective cover, [POO

14

<1> The accuracy of these values depends on motor characteristics, ambient conditions, and drive settings. Specifications may vary with
different motors and with changing motor temperature. Contact Magnetek for consultation.

<2> For drives with B or earlier as the design revision order, 50 Hz is required. The design revision order and software version are printed on
the nameplate affixed to the side of the drive. Refer to Model Number on page 10 for details.

<3> Overload protection may be triggered when operating with 150% of the rated output current if the output speed is less than 6 Hz.

<4> Ground protection cannot be provided when the impedance of the ground fault path is too low, or when the drive is powered up while a

ground fault is present at the output.
<5> Terminals H1, H2, DM+, and DM- on 600

V class models are designed to the functionality, but are not certified to IEC/EN 61800-5-1,

ISO/EN 13849 Cat. 3, IEC/EN 61508 SIL2, Insulation coordination: class 1.
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Interconnections

€ Standard Connection Diagram

Multi-function
digtial inputs
(default setting)

Multi-function
analog inputs

comm. RS485/422
max. 115.2 kBps /”

Terminals -, +1, +2, B1, B2 are
for connecting options. Never

DC link choke <1>
(option)

—

Thermal relay

Control Circuit

Drive Enable S1 @
/74] =
e (B
oo | |
Fault Reset sS4 @
i =
Step Ref BO S5 @:
—
Step Ref B1 P S6 &j@
Step Ref B2 P S7 &@:
Term Not Used S8 @: .
T = Option card | cN5-C
SN connector —
Sink / Source mode SC

selection wire jumper___{ |

(default: Sink)

Shield ground terminal

2kQ

Power supply +10.5 Vdc, max. 20 mA

Analog Input 1 (Speed Command)
10 to +10 Vdc (20 kQ)

Analog Input 2 (Pre-Torque)

-10to +10 Vdc (20 ke)

vOoVv
-V Power supply, -10.5 Vdc, max. 20 mA

Termination resistor
(120 ©, 1/2 W)

1 DIP

1 Switch S2

Safe Disable inputs

HC

connect power supply lines to e X (option) <2>
these terminals ¥ Jumper | o + (Braking) resistor
| | | (option
- <2>
+2 +1 B1 B2 U1 & U/m L
urt e
) ©
WIT3@ WITS o/
Fuse @ @ ‘
——0 RIL1 0P|
A— M1000 oons |
. Optional -
Drive Encoder —
Card

%} A pulse monitor signal
‘>} B pulse monitor signal

%} Z pulse monitor signal

30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

250 Vac, max. 1A

+—Encoder

Multi-function relay output (Drive Ready)

’M Drive Ready Relay output
MB 250 Vac, max. 1 A
30 Vdc, max 1 A
MC (min. 5 Vdc, 10 mA)
M1 Multi-function relay output (Brake Release Command)
e 250 Vac, max. 1 A
M2) ] 30 vdc, max 1 A
(min. 5 Vdc, 10 mA)
M3 Multi-function relay output (Motor Contactor Close Command)
- } 250 Vac, max. 1 A

30 Vdc, max 1 A
(min. 5 Vdc, 10 mA)

Photo Coupler 1

1
'
'
| (During Frequency Output) | ?E;itzlso\?é’ém
| 2 to 50 mA
Photo Coupler 2 ! (default setting)
(Term Not Used) JI
__________________ ./
L FM .
VD Multi-function analog output 1
. — 2o+ -10to +10 Vdc (2mA)
P o
| >AM f Multi-f I 2
| | ulti-function analog output
i _IAC / —irt) -10to +10 Vdc (2mA)
% T
E(G)
== shielded line
DM+

DM— EDM (Safety Electronic Device Monitor)

i%ﬁ twisted-pair shielded line
(O control circuit terminal

(© main circuit terminal

Figure 1 Drive Standard Connection Diagram (example: LU2M0033)

<1> Remove the jumper when installing a DC link choke. Models LU2MO0085 through 2M0415, 4M0045
through 4M0216 and 5SM0032 through 5SM0062 come with a built-in DC link choke.

<2> Set DB TR Protection (C1) to disabled to disable the protection function of the built-in braking transistor
of the drive when using an optional regenerative converter or dynamic braking option.

MAGNETEK M1000 AC Elevator Drive Technical Manual

15

Interconnections



3 Interconnections

16

€ Main Circuit Connection Diagram

Refer to the Figure 2 when wiring the main circuit of the drive. Connections may vary based on drive capacity. The

DC power supply for the main circuit also provides power to the control circuit.

NOTICE: Do not use the negative DC bus terminal “-” as a ground terminal. This terminal is at high DC voltage potential. Improper

wiring connections could damage the drive.

LU2MO0008 to 2M0075
LU4MO0005 to 4M0039
LU5SMO0003 to 5SM0027

LU2MO0085, 2M0115
LU4MO0045, 4M0060
LU5SMO0032, 5M0041

B1 B2

33

B1 B2

&

+1
Current Current
sensor sensor
q O U/T1 R/L1 L O UIT1
\ K} OVIT2 SiL2 \ K}g O VIT2
L O WIT3 TIL3 L O WI/T3
%@% Gate board %%r;trrg . Operator %@ Gate board Cb%r;trrgl | Operator
9 e
LU2MO0145 to 2M0180
LU2MO0215 to 2M0415
LUAMO075 to 4MO112 LU4MO150 to 4M0216
LUS5SMO0052 to 5M0062
+3 +3
Current Current
sensor sensor
q O U/T1 L O U/T1
L \ K} OVIT2 L \ E}& OVIT2
L O WIT3 L O WIT3
Control | | Control | |
%@Gate boardH— board || Operator Gate board board Operator
9

Figure 2 Drive main circuit configurations
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B Main Circuit Wiring

This section describes the functions, specifications, and procedures required to safely and properly wire the main

circuit in the drive.

NOTICE: Only connect recommended devices to the drives braking transistor terminals. Failure to comply could result in damage
to the drive or braking circuit. Carefully review instruction manual when connecting a braking option to the drive.

NOTICE: Do not use the negative DC bus terminal “-” as a ground terminal. This terminal is at high DC voltage potential.
Improper wiring connections could damage the drive.

Main Circuit Terminal Functions

Table 14 Main Circuit Terminal Functions

Terminal Type
200V 2M0008 to 2M0075 | 2M0085, 2M0115 | 2M0145 to 2M0415
Function Page
290V | Model | 4mM0005 to 4M0039 | 4M0045, M0G0  |4MO0T5 to 4M0216 g
ey 5M0003 to 5M0027 | 5M0032, 5M0041 | 5M0052 to 5M0062
R/L1
S/L2 Main circuit power supply input Connects line power to the drive 15
T/L3
U/T1
V/T2 Drive output Connects to the motor 15
W/T3
B1 i i i
Braking resistor Not available Avgllable for conpectmg a brak.l e -
B2 resistor or a braking resistor unit option
+2 » DC reactor connection not available
+1 (+1, +2) (remove the For connection
shorting bar between + DC power supply « of the drive to a DC power supply
+1 and +2) PC power supply input (+1, -) (terminals +1 and — are not UL -
= input (+1, -) N
* DC power supply * Braking unit approved)
input (+1, -) connection (+3,—) | * of dynamic braking options
+3 not available
For 200 V class: 100 Q or less
D For 400 V class: 10 Q or less Grounding terminal 207
For 600 V class: 10 Q or less
Note: Use terminal B1 and - terminals when installing the braking unit (CDBR type) to the drives with built-in braking transistor

(2M0008 to 2M0115, 4M0005 to 4M0060, and SM0003 to SM0041).

4 Control Circuit Terminals

B Control Circuit Terminal Block Functions

Drive parameters determine which functions apply to the multi-function digital inputs (S1 to S8), multi-function

digital outputs (M1 to M6), multi-function photocoupler outputs (P1-C1, P2-C2), multi-function analog inputs (A1,
A?), and multi-function analog monitor output (FM, AM). The default setting is listed next to each terminal in
Figure I on page 15.

Input Terminals

Table 15 lists the input terminals on the drive. Text in parenthesis indicates the default setting for each multi-function

input.

MAGNETEK M1000 AC Elevator Drive Technical Manual
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Table 15 Control Circuit Input Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
Terminal S1 Function Selection (Drive
S1
Enable)
S2 | Terminal S2 Function Selection (Run)
S3 | Terminal S3 Function Selection (Up/Down)
S4 | Terminal S4 Function Select (Fault Reset) Photocoupler
Terminal S5 Function Select (Step Reference | 24 Vdc, 8 mA
Digital Inputs | 53 B0) Use the wire link between terminals SC and SN or between SC
Terminal S6 Function Select (Step Reference and SP to select sinking or sourcing, and to select the power
S6 BI) supply.
Terminal S7 Function Select (Step Reference
S7
B2)
Terminal S8 Function Select (Terminal Not
S8
Used)
SC | Multi-function input common 24 Vdc, 150 mA (only when DI-A3 is not used)
Digital Input | o\ [0V Use the wire jumper between terminals SC and SN or between SC
Power Supply and SP to select sinking or sourcing, and to select the power
SP | +24 Vde supply.
H1 | Safe Disable input 1 <2> 24 Vdc, 8 mA
One or both open: Drive output disabled
Both closed: Normal operation
Safe Disable . . Internal impedance: 3.3 kQ
Inputs <> H2 | Safe Disable input 2 <2~ Off time of at least 1 ms
Set the S3 jumper to select sinking or sourcing, and to select the
power supply.
HC | Safe Disable function common Common for the Safe Disable function
+V | Power supply for analog inputs 10.5 Vdc (max allowable current 20 mA)
-V | Power supply for analog inputs -10.5 Vdc (max allowable current 20 mA)
Al Multi-function analog input 1 (Speed -10 to 10 Vdc, 0 to 10 Vdc (input impedance: 20 k<)
Analog Inputs Command)
A2 | Multi-function analog input 2 (Pre-Torque) -10 to 10 Vdec, 0 to 10 Vdc (input impedance: 20 k)
AC | Analog input common ov
E (G) | Ground for shielded lines and option cards -

<1> Setting jumper S3 for an external power supply makes the wire jumper between terminals H1, H2, and HC ineffective. Remove the
wire jumper and connect an external power supply that can supply terminals H1, H2, and HC continuously.

<2> Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to IEC/EN 61800-5-
1,ISO/EN 13849 Cat.3, IEC/EN 61508 SIL2, Insulation coordination: class 1.

€ Control I/0 Configuration

B Setting Sink/Source with Input Terminals SN and SP

Note:

Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to IEC/EN

61800-5-1, ISO/EN 13849 Cat.3, IEC/EN 61508 SIL2, Insulation coordination: class 1.

Use the wire jumper between terminals SC and SP or SC and SN to select between Sink mode, Source mode or
external power supply for the digital inputs S1 to S8 as shown in Table 16 (Default: Sink mode, internal power

supply).

NOTICE: Damage to Equipment. Do not short terminals SP and SN. Failure to comply will damage the drive.
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Table 16 Digital Input Sink / Source / External Power Supply Selection

Drive Internal Power Supply
(Terminal SN and SP)

External 24 Vdc Power Supply

. S7

h iy

L

. S7

H=t |

\ 24 Vdc
' SP !

Pr—

< } —

«—
External
24 vde

jSP -

Sinking Mode (NPN) - #Z%S ; K:, - %S . K:,
L SN L SN
S ©
sc Hsc
\ 24 Vde —> \ 24 Vdc
[:;P%${k e
) 7 — L 0
R B B
J | S8 — B B
Sourcing Mode (PNP) b}/—ca %S B {7 #Z%S B gi,

B Sinking/Sourcing Mode Selection for Safe Disable Inputs

Use jumper S3 on the terminal board to select between Sink mode, Source mode or external power supply for the
Safe Disable inputs H1 and H2 as shown in 7able 17 (Default: Sink mode, internal power supply).

Table 17 Safe Disable Input Sink / Source / External Power Supply Selection

Drive Internal Power Supply

External 24 Vdc Power Supply

Jumper S3

—_24Vdc

External
24 Vdc

n

Jumper S3
\

Sinking Mode #z%s = K:: g %S = K::
Jumper S3
- }_(5'2 24 Vdc
Sourcing Mode % K:ﬁ A ‘ m #Z%S = <:7
| 4¢‘H1 — |
B | e il
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4 Electrical Installation

4 Output Terminals

Table 18 lists the output terminals on the drive. Text in parenthesis indicates the default setting for each multi-
function output.

Multi-function relay output terminals are rated at a minimum of 10 mA. If less than 10 mA is required, use the photocoupler outputs (P1-C1,
P2-C2). Using the wrong current output level may cause the output to malfunction when the terminal is activated.

Table 18 Control Circuit Output Terminals

Type No. Terminal Name (Function) Function (Signal Level) Default Setting
MA | N.O. (Drive Ready)
- 30 Vdc, 10 mA to 1 A; 250 Vac, I0 mAto 1 A
Fault Relay MB | N.C. output (Drive Ready) Minimum load: 5 Vdc, 10 mA
MC | Output common
Ml

Multi-function relay output 1 (Brake Control)

M2
. . Contact relay output
ghigl_gmicn?n M3 | Multi-function relay output 2 (Motor Contactor 30 Vde, 10 mAto 1 A
Ie y oupe M4 | Control) 250 Vac, 10 mAto 1 A
N Minimum load: 5 Vdc, 10 mA
V% Multi-function relay output 3 (Drive ready)
P1 .
Ml rreten o1 Photocoupler output 1 (During RUN 2)
Photocoupler 48 Vdc, 2 to 50 mA <>
Output P2 :
p & Photocoupler output 2 (Terminal Not Used)

FM | Analog monitor output 1 (Speed Reference)
Monitor Output| AM | Analog monitor output 2 (Speed Feedback)

-10to +10 Vdc or 0 to +10 Vdc

AC | Monitor common ov
Safety Monitor | DM+ | Safety monitor output Outputs status of Safe Disable function. Closed when both
Output <3> DM- | Safety monitor output common Safe Disable channels are closed. Up to +48 Vdc 50 mA

<1> Refrain from assigning functions to terminals M1 thru M6 that involve frequent switching, as doing so may shorten relay performance life.
Switching life is estimated at 200,000 times (assumes 1 A, resistive load).

<2> Connect a suppression diode as shown in Figure 3 when driving a reactive load such as a relay coil. Make sure the diode rating is greater
than the circuit voltage.

<3> Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to IEC/EN 61800-5-1,ISO/
EN 13849 Cat.3, IEC/EN 61508 SIL2, Insulation coordination: class 1.

€ Serial Communication Terminals

Table 19 Control Circuit Terminals: Serial Communications

Type No. Signal Name Function (Signal Level)
R+ Communications input (+) RS-485/422
R- Communications input (-) Use an RS-485 or RS-422 cable to connect | communication
Serial Comm <7> S+ Communications output (+) the drive. protocol
S- Communications output (-) 115.2 kbps (max.)
IG Shield ground ov

<1> Enable the termination resistor in the communication network by setting DIP switch S2 to the ON position.
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A — External power, 48 V max. C - Cail
B — Suppression diode D — 50 mA or less

Figure 3 Connecting a Suppression Diode

€ Switches and Jumpers on the Terminal Board

The terminal board is equipped with several switches used to adapt the drive I/Os to the external control signals.
Figure 4 shows the location of these switches. Refer to Control I/O Configuration on page 18 for setting
instructions.

o Q

Jumper S3
Terminal H1/H2
Sink/Source Sel.

~—150 Lﬁﬁ@#@
--JBEC 00 - m
= w B
[FE] ] = | B
,,,,,,,,,,,,,,,, it
EEEEEEE

DIP Switch S2
RS-422/485 Termination
Resistor
off On

O ] O

)

Q2222222229

Il o

Figure 4 Locations of Jumpers and Switches on the Terminal Board
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5 Parameter Table - Dual Operator

4 Dual Operator Overview

B Operator Power Up

When the operator is powered up, the Dual Operator will display the drive software and the Dual Operator software
for a split second after a Magnetek Logo splash screen.

The software versions shown in this screen can be viewed in the drive U6 sub-menu.
B Dual Operator LED
The Dual Operator has two operational status LEDs: one ALARM LED and one RUN LED.

red ALARM
LED

Figure 5 Dual Operator Status LED

Alarm (ALM) LED Operation

When the drive detects an alarm that does not warrant a drive operation shut down, the ALM LED will begin to flash
red. If the drive detects a fault (drive operation shut down), the ALM LED will be a solid red light. Refer to
Troubleshooting on page 130 for more details.

RUN LED Operation

The RUN LED will turn green when the drive is commanded to run.
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Alarm / Fault Display

When the drive detects an alarm or a fault, it will display the name and the code on a splash screen (as shown below).
Refer to Troubleshooting on page 130 for more details.

Figure 6 Alarm/Fault Splash Screen
To remove the splash screen, press the F2 key to select the reset.

B Operator Keys

The Dual Operator has eight functional keys as shown below:

F2 Key
F1 (F2 ;

@ : o Right Key
@SJ

Gl
(<)

Down Key

Enter Key
Figure 7 Dual Operator Keys
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B Menu Introduction

This section will briefly describe the two menu structures on the M 1000 with the Dual Operator. Parameters can be
set up to display as the Magnetek menu or the Standard Navigation menu.

When the drive powers up, the drive parameters will be organized in the Magnetek menu. The Magnetek menu has
the parameters grouped into six major menus:

* DISPLAY 1 DO

* DISPLAY 2 DO

*« ADJUST A0

* CONFIGURE C0
« UTILITY U0

* FAULTS FO

If it is desired to navigate the drive parameters with the Standard Navigation menu, navigate to the U10 sub-menu in
the Magnetek menu.

e INITIALIZATION PARAMETERS - A

* APPLICATION -b

* TUNING - C

* SPEED REFERENCES -d

* MOTOR PARAMETERS - E

* OPTION SETTINGS - F

* MULTI-FUNCTION TERMINALS - H

* PROTECTION FUNCTIONS - L

* ADVANCED PERFORMANCE SET-UP - n
* OPERATOR RELATED PARAMETERS - o
* MAGNETEK SET-UP - P

* ELEVATOR PARAMETERS - S

* MOTOR TUNING - T

* MONITORS - U
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€ Magnetek Menus

B Magnetek Menu Navigation

The Magnetek menu operates on three levels: the menu level, the sub-menu level and the entry level. At the menu

level, it allows the user to navigate between menus or sub-menus. At the sub-menu level, it allows users to navigate
between sub-menus or menu items. At the entry level, it allows the user to change values or select different options.
Below is the menu tree of the Magnetek Menu.

DO DISPLAY 1

D1
ELEVATOR
DATA

D2 POWER
DATA

D1

ELEVATOR

DATA

D2 POWER

DATA

DO DISPLAY 2 AO0 ADJUST

> A1 DRIVE

> A2 S-
CURVES

> A3
MULTISTEP
REF

A4 POWER
CONVERT

A5 MOTOR

MAGNETEK M1000 AC Elevator Drive Technical Manual

—>C1 USER
SWITCHES

—>C2 LOGIC
INPUTS

—>C3 LOGIC
OUTPUTS

> C4 ANALOG
OUTPUTS

—>C5 ANALOG
INPUT

CO CONFIGURE UO UTILITY

[y U1
PASSWORD

- U2 MODIFIED
CONST

- U3 UNITS
SELECTION

- U4 OVERSPEED
TEST

> U5 RESTORE
DEFAULTS

> U6 DRIVE
INFO

Ly U7
LANGUAGE
SELECT

- U8 BASICS

> U9
AUTOTUNE

- U10 STD
NAVIGATION

- U13 PARAM
BACKUP

FO FAULTS

> F1ACTIVE
FAULT

—>F2 PRE
FAULT INFO

—>F3 FAULT
HISTORY

—>F4 CLR FLT
HISTORY

—>F5 RESET
FAULTS
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Magnetek Menu Navigation at the Menu Level

The menu level (such as the D0, A0, C0O, U0, and F0) is the top level display that allows the user to navigate between
sub-menus within a menu level. For example, the user will be able to navigate the A1 - AS sub-menus if the AO menu
level is being viewed.

At the menu level, the up and down arrow keys cause the display to show the sub-menus of the menu level the user is
in. Using the left or right key will cause the display to move to a different menu level. At the end of either the menu
level list or the sub-menu level list (either left, right, up, or down), pressing the same key will cause a wrap-around.

Each menu will remember the last accessed sub-menu. The left and right arrow keys will navigate between these last
active sub-menus shown in Figure 8.

Note: This remembrance of the last active sub-menu is volatile and will be lost at power down.
Magnetek Navigation at the Sub-Menu Level

To access the sub-menu from the menu level, press the “ENTER” key when the display is showing you the sub-menu
you would like to go into. While in the sub-menu level, the text “SUB” will be shown in between the arrows on the
screen as shown in Figure 8. At the sub-menu level, the positioning keys work slightly different than they did at the
menu level. The up and down arrow keys now select separate parameters in the sub-menu.

At any time while in the sub-menu, pressing the “ESC” key will return the display to the menu level. Upon exiting a
sub-menu via the “ESC” key, the last viewed parameter is “remembered”. The next time that same sub-menu is
entered, it is entered at the “remembered” parameter.

This feature can be used to obtain quick access to two monitor values. Two menus, one labeled Display 1 DO and one
labeled Display 2 D0, have the same display items. One item can be selected under the Display 1 menu and another
under the Display 2 menu. The left and right arrow keys can then be used to move back and forth between these two
display parameters.

Note: This remembrance of sub-menus and sub-menu items is volatile and is lost at power down.

Magnetek Navigation at the Entry Level

To access the entry level from the sub-menu level, press the “ENTER” key on the parameter while it is being
displayed. While in the entry level, the text “Ent” will be displayed in between the arrows on the screen as shown in
Figure 8. At the entry level, the functions of the keys are redefined. The “ESCAPE” key remains as the key used to
move back to the higher level (in this case to the sub-menu level). The left and right arrow keys are used as cursor
positioning keys and the up and down arrow keys are used as increment and decrement keys.
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-INFO!

DO DISPLAY 2 C0 CONFIGURE

D1 ELEVATOR DATA C1 USER SWITCHES

Contract Car Spd Spd Command Src
400.0 fpm Multi-Step Speed

Contract Car Spd
0400.0 fpm

Spd Command Src
Multi-Step Speed

Max: 3000.0 <400.0> Default: <0 > .

By — |

DO DISPLAY 2 A0 ADJUST CO0 CONFIGURE
D2 POWER DATA A1 DRIVE C2 LOGIC INPUTS

Figure 8 Magnetek Operator Navigation
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€ Adjust A0 Menu

B DRIVE A1 Sub-menu
Table 20 Drive A1 Parameter List

Standard
At Pﬁ\;ﬁ‘rgeter Description Units Range Default Parameter
Numbers
Contact Car Speed:
Sets the elevator contract car speed.
Contract Car Spd IE;Z:l‘ii;ff:ﬁipﬁzry‘xgi Eﬁeﬂzive fom 0.1 - 3000.0 400.0 01-25
when commanded to run at high
speed
Contract Motor Speed:
Motor speed (in rpm) that will allow
the elevator to travel at elevator
Contract Mtr Spd | SOntract car speed. RPM 5.0 - 6000.0 1130.0 01-26

Note: A power cycle
may be required
for this to have an
effect.

Response:

Sets the sensitivity of the drive’s
speed regulator in terms of the speed
regulator bandwidth in radians. The
responsiveness of the drive as it
Response fii: iv follows the speed reference will - 1.0 - 50.0 iii. iv 10.0 iii. iv P5-02
increase as this number increases. If
the number is too large, the motor
current and speed will become jittery.
If this number is too small, the motor
will become sluggish.

Inertia:

Sets the equivalent of the system
Inertia i iv inertia in terms of the time it takes the Sec i, iv 0.25 - 50.00 iii. iv 2.00 iii. iv P5-03
elevator to accelerate to motor base
speed at rated torque.

Encoder Pulses: 1 - 60000 i . iii 1024 i, ii, iii
Encoder Pulses Sets the encoder resolution (number PPR F1-01
of pulses per revolution). 1-150001 2048 iv
.. ... | Motor Torque Limit:
i, ii, . PR, PR I
Mitr Torque Limit Sets the maximum torque allowed O i i iv 0.0 - 275.0 i i iv 200.0 i i, iv P5-08

v . . .
during the motoring region.

.. .... | Regenerative Torque Limit:

i, iii, . [T, [P, s

Regen TorFl Limit Sets the maximum torque allowed O i, i, iv 0.0 -275.0 1 i, iv 200.0 1. i, iv P5-09
v during the regeneration region.

Gain Change Level:
Gain Change Level iii. | Sets the speed level at which the o i, iv ) i iv i, iy .
iv Response (A1) gain will begin to be o 0.0-100.0 1000 pa-07

reduced for low gain mode

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number

vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2
Dec Time.
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A1 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

Gain Reduce Mult it iv

Gain Reduce Multiplier:

This parameter is the percentage that
the Response (A1) value will be
reduced by when in low gain mode.

o i, iv

10 - 100 . iv

100 iii. iv

P5-06

Notch Frequency iii. iv

Notch Filter Frequency:
Sets the center frequency of the notch
filter.

Hz i, iv

5 - 60 iii. iv

2 i iv

P5-11

Notch Depth i iv

Notch Filter Depth:
Sets the attenuation level of the notch
filter.

0/ i, iv

0 - 100 iii, iv

Q i, iv

P5-12

Tach Rate Gain iii, iv

Tach Rate Gain:
Setting of this parameter helps with
reducing the effects of rope resonance

0.0 - 30.0iii. iv

0.0 i, iv

P5-05

Inner Loop Xover fit. iv

Inner Loop Crossover:
This parameter sets the frequency of
the inner loop speed regulator.

0.1-20.0ii.iv

10.0 i, iv

P5-04

Num of Restarts

Number of Restarts:

Sets the number of times the drive
may attempt to reset after the
following faults occur: GF, LF, oC,
ov, r,oHI, oL1,0L2, 0L3, o4, UL3,
ULA4.

0-10

L5-01

Brake Open Delay

Brake Open Delay:

Only if the logic outputs are used to
control the mechanical brakes. This
sets how long the drive should wait
after a RUN before the brake is
picked with Brake Control (C3)

Sec

0.00 - 10.00

0.20

S1-06

SE4 Delay Time

Sequencing Error 4 Delay Time:
Only applicable if one of the logic
input in the C2 sub-menu is set to
Brake Feedback. Sets the amount of
time allowed for the “Brake
Feedback” in the C2 sub-menu signal
to not match the “Brake Control”
output in the C3 sub-menu before a
SE4 fault occurs.

0 - 10000

500

S6-05

Brake CloseDelay

Brake Close Delay:

Only if the logic outputs are used to
control the mechanical brakes. This
sets how long the drive should wait
before the brakes are dropped.

Sec

0.00 - 10.00

0.10

S1-07

DC Brk I @ Start i

DC Brake Current @ Start:

Determines the amount of current to
use for DC Injection at start. Set as a
percentage of the drive rated current.

0 i, 1i

0-100¢%i

50 i.ii

S1-02

DC Brk I @ Stop & i

DC Brake Current @ Stop:

Determines the amount of current to
use for DC Injection at stop. Set as a
percentage of the drive rated current.

0 i ii

0-1000ii

50 ii

S1-03

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2

Dec Time.
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A1 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

ZeroSpeed@Stop

Zero Speed Level at Stop:
Determines the speed to begin
applying DC Injection or Position
Lock when the drive is ramping to a
stop. Set as a percentage of the
contract car speed.

Note: This is disable
when Stopping
Method (C1) is set
to Coast to Stop

%

0.000 - 9.999

2.4001

1.000

0.200 i

0.3501v

S1-01

DC Brk TimeStart

DC Brake Time Start:

Determines how long the drive should
perform DC Brk I @ Start (A1).

or

In Closed Loop Vect (U8) or PM
ClosedLoopVct (U8) mode, this
parameter determines how long
Position Lock should be performed at
the start.

A setting of 0.00 disables this
function.

Sec

0.00 - 10.00

0.40

S1-04

DC Brk Time Stop

DC Brake Time Stop:

Determines how long the drive should
perform DC Injection at stop.

or

In Closed Loop Vect (U8) or PM
ClosedLoopVct (U8) mode, this
parameter determines how long
Position Lock should be performed at
the stop.

A setting of 0.00 disables this
function.

Sec

0.00 - 10.00

0.60

S1-05

Gain2 Dec Time il iv

Gain 2 Decrease Time:

Amount of time the drive spends at
the higher gain in StrPosLckGain 2
(A1) before it starts to decrease to the
lower gain.

Sec i, iv

0.00 - vii

0.00 i, iv

S3-42

Gain2 Reduce Tiii. iv

Gain 2 Reduction Time:

The rate [in units of seconds] at which
the StrPosLckGain 2 (A1) will reduce
to the lower gain.

Sec iii, iv

0.00 - vii

0.10 i, iv

S3-46

v

SpCtrlGn@PosLck iii:

Speed Control Gain at Position
Lock:

Sets the proportional gain for the
speed regulator during Position Lock.
If this is set too high, vibration can be
introduced.

0.00 - 300.00 iii. iv

40.00 i

10.00 1

C5-19

Dec Time.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode
iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2
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Standard
At P"laarﬁ‘rgeter Description Units Range Default Parameter

Numbers

Speed Control Time at Position

Lock:

SpCtrlTim@PosLck it | Sets the integral time for the speed Sec 0.000 - 10.000 i iv 0.100 i, iv €520
iv regulator during Position Lock. If this ' ' ’
is set too low, vibration can be
introduced.

Start Position Lock Gain 1:

Sets gain levels for the Position Lock
StrPosLckGain 1 i iv function at the .start.of arun. Settlr'ng _ 0- 100 i.iv Siiiiv $3-01
too low of a gain will cause the drive
to be less responsive. Setting too high

of a gain will cause vibration.

Start Position Lock Gain 2:

Sets gain levels for the Position Lock
StrPosLckGain 2 i iv | function at the start of a run. Setting - 0.00 - 100.00 i v 0.00 it i $3-02
too low of a gain will cause the drive
to be less responsive. Setting too high

of a gain will cause vibration.

Gain 2 Reduction Factor:
. .. .| Sets the factor that StrPosLckGain 2 . .
Gain2 Rede Fact 1 (A1) reduces to at the end of Position - 0.00 = 1.00 % 0.501% 83-41

Lock.

Overspeed Detection Level:

Sets the speed at which an oS fault is

declared as a percentage of Contract

Car Speed (A1).

Overspeed Detection Time:

Overspd Det Time i iv| S¢S the time in seconds for an Seciii i 0.0-2.0iiiiv 1.0l iv F1-09
overspeed situation to trigger an oS

fault.

Overspeed Test Multiplier:

The amount the elevator should be
Ovrspd Tst Mult over-sped to trip the overspeed safety % 0.0 - 150.0 125.0 P1-06
device in the hoistway during the
Overspeed Test in the U4 sub-menu.

Overspd Det Lvl fil. iv % il iv 0 - 120 ik iv 115iii.iv F1-08

Overacceleration Detection Level:
Over Accel Lyl iv | Determines the how fasta PMmotor | - o)., 0.0-20.0 8.0 $6-10
can accelerate before a dv6 fault is

triggered.

Overacceleration Time:

Sets how long in seconds the PM
Over Accel Time I | motor can accelerate above the setting ms v 0-50001% 501 S6-11
of Over Accel Lvl (A1) before a dvo
fault is declared.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number

vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2
Dec Time.
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Standard
Description Units Range Default Parameter
Numbers

A1 Parameter
Name

Speed Deviation Low Level:

This parameter sets the range the
speed feedback can vary from the
speed reference within the time set in
Spd Dev Low Time (A1), before the
Speed Deviation Low digital output is
open.

Spd Dev Low Lvl il iv % i, v 0.0 - 50.0iii. iv 10.0 iii. iv P2-01

Setting of 0.0 disabled this feature
(output will always be closed). For

more details, refer to Speed Deviation
on page 41.

Speed Deviation Low Time:
The amount of time the speed
feedback can vary above the tolerance
Spd Dev Low Timeiii- [of Spd Dev Low Lvl (A1) from the
iv speed reference before the Speed
Deviation Low digital output is open.
For more details, refer to Speed
Deviation on page 41.
Speed Deviation Alarm Level:
This parameter sets the range the
speed feedback can vary from the
speed reference within the time set in
Spd Dev Alm Time (A1), before a
dEv alarm is declared.

Sec iii. iv 0.00 - 10.00 iii. iv 0.50 ii. iv P2-02

Spd Dev Alm Lvl iii. iv Yo fii- v 0.0 - 50.0iii. iv 15.0 ik, iv P2-03
Setting of 0.0 disabled this feature.

For more details, refer to Speed
Deviation on page 41.

Speed Deviation Fault Level:

This parameter sets the range the
speed feedback can vary from the
speed reference within the time set in
Spd Dev Flt Time (A1), before a dEv

Y i, iv - i, iv i, iv )
fault is declared. Yo iil1 0.0 -50.01 25.0 il i P2-05

Spd Dev Flt Lvl ii. iv
Setting of 0.0 disabled this feature.

For more details, refer to Speed
Deviation on page 41.

Speed Deviation Alarm Time:

The amount of time the speed

... | feedback can vary above the tolerance

Spd Dev Alm Time ™ | ;¢ g4 Dey Alm Lvl (A1) from the Sec i, iv 0.00 - 10.00 i i 0.10 i, i P2-04
v speed reference before a dEv alarm is

declared. For more details, refer to

Speed Deviation on page 41.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number

vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2
Dec Time.
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Standard
Al ?;ﬁ,rgeter Description Units Range Default Parameter
Numbers

Speed Deviation Fault Time:

The amount of time the speed
feedback can vary above the tolerance
Spd Dev Flt Timeiii. iv | of Spd Dev Flt Lvl (A1) from the Sec i, iv 0.00 - 10.00 ii, iv 0.50 i iv P2-06
speed reference before a dEv fault is
declared. For more details, refer to
Speed Deviation on page 41.

Terminal A1 Gain:
Term A1 Gain Sets the gain level of the input value % -999.9-999.9 100.0 H3-03
when 10 V is applied at terminal A1.

Terminal A1 Bias:
Terminal Al Bias | Sets the level of the input value when % -999.9-999.9 0.0 H3-04
0V is applied at terminal A1

Analog Input A1 Offset:
Ana In A1 Offset Applies an offset to ana?og input Al. __ 2500 - 500 0 H3-16
Can be used for zero adjustment of

the analog input.

Terminal A2 Gain:
Terminal A2 Gain | Sets the gain level of the input value % -999.9 - 999.9 100.0 H3-11
when 10 V is applied at terminal A2.

Terminal A2 Bias:
Terminal A2 Bias | Sets the level of the input value when % -999.9-999.9 0.0 H3-12
0 V is applied at terminal A2.

Analog Input A2 Offset:
AnaIn A2 Offset | 22PPlics an offset to analog input A2. - 2500 - 500 0 H3-17
Can be used for zero adjustment of

the analog input.

Al and A2 Filter Time:

Sets a primary delay filter time
constant for terminals A1 and A2.
Used for noise filtering.

A1/A2 Filter T Sec 0.00 - 2.00 0.03 H3-13

Terminal FM Gain:

Sets the signal level at terminal FM
that is equal to 100% of the selected
monitor value.

Terminal FM Gain % -999.9 - 999.9 100.0 H4-02

Terminal FM Bias:
Terminal FM Bias | Sets the bias value added to the % -999.9 - 999.9 0.0 H4-03
terminal FM output signal.

Terminal AM Gain:

Sets the signal level at terminal AM
that is equal to 100% of the selected
monitor value.

Terminal AM Gain % -999.9-999.9 100.0 H4-05

Terminal AM Bias:
Terminal AM Bias | Sets the bias value added to the % -999.9 - 999.9 0.0 H4-06
terminal AM output signal.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number

vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2
Dec Time.
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A1 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

Pre-Torq Ramp T i iv

Pre-Torque Ramp Time:

Sets a time constant for the torque
reference to reach 300%. Enabled by
setting an analog terminal for
Pre-Torque.

Effective only when Trq Comp Type
(C1) is set to Pre-Torque.

ms iil, iv

0-5000 iii, iv

500 iii, iv

S3-10

PreTorgBias@Down

iii, iv

Pre-Torque Bias at Down:

Adds a bias to Pre-torque
compensation value from the load cell
when moving in the down direction.

Effective only when Trq Comp Type
(C1) is set to Pre-Torque

o/ i, iv

-40.0 - 40.0 ii. iv

0.0 ii. iv

S3-12

Pre-Torq Value 1

Pre-Torque Value 1:

Sets the amount of torque the drive
should apply when the drive is given a
pre-torque input reference equal to the
setting of Pre-Torque Input 1 (A1) for
Pre-Torque Condition 1. For more
details, refer to Pre-Torque on

Ipage 59.

%

-100.0 - 100.0

-100.0

S3-27

Pre-Torq Value 2

Pre-Torque Value 2:

Sets the amount of torque the drive
should apply when the drive is given a
pre-torque input reference equal to the
setting of Pre-Torque Input 2 (A1) for
Pre-Torque Condition 2. For more
details, refer to Pre-Torque on

Ipage 59.

%

-100.0 - 100.0

100.0

S3-28

Pre-Torq Input 1

Pre-Torque Input 1:
Sets the pre-torque input reference for
Pre-Torque Condition 1.
Note: For analog pre-
torque, £100%
pre-torque input is
equivalent to
+10Vp.
For more details, refer to Pre-Torque
on page 59.

%

-100.0 - 100.0

-100.0

S3-29

Pre-Torq Input 2

Pre-Torque Input 2:
Sets the pre-torque input reference for
Pre-Torque Condition 2.
Note: For analog pre-
torque, £100%
pre-torque input is
equivalent to
+10Vp.
For more details, refer to Pre-Torque
on page 59.

%

-100.0 - 100.0

100.0

S3-30

Dec Time.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode
iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2

34

MAGNETEK M1000 AC Elevator Drive Technical Manual




5 Parameter Table - Dual Operator

A1 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

SlipComp G Motor i ii

Slip Compensation Gain in the
Motoring Mode:

Slip compensation for leveling speed
in the motoring region.

0.0-5.01i

0.70ii

S2-02

SlipComp G Regen i if

Slip Compensation Gain in the
Regenerative Mode:

Slip compensation for leveling speed
in the regenerative region.

0.0-5.01i

1.0 ii

S2-03

Trq Det Dly Time i it

Torque Detection Delay Time:
Sets a delay time before detecting
torque for slip compensation.

ms i ii

0-10000 1 i

1000 &

S2-05

Trq Det FltrTime &

Torque Detection Filter Time:

Sets the filter time constant applied to
the torque signal used for the slip
compensation value calculation.

ms i i

0-20001% i

5001 i

S2-06

Slip CompGain i iii

Slip Compensation Gain:
Sets the gain for the motor slip
compensation function.

0.0 - 2.5

C3-01

Slip Comp Time i

Slip Compensation Time:
Adjusts the slip compensation
function delay time.

ms i

0-10000

20001

C3-02

Slip Comp Limit it

Slip Compensation Limit:
Sets an upper limit for the slip
compensation function as a
percentage of motor rated slip.

o ii

0-250i

200

C3-03

v

Output Voltage Limit Selection:
Function that will automatically
decrease motor flux when the output
voltage reaches the saturation range.

Note: Available control
modes open loop
vector and closed
loop vector for
drive model:
LU2M0008
through 2M0415,
4MO0005 through
4M0605, and
SMO0003 through
5M0200.

- Enabled,
- Disabled i iii. iv

Disabled i

C3-05

Torq Comp Gain & i

Torque Compensation Gain:

Sets the gain for the automatic torque
(voltage) compensation function and
helps to produce better starting
torque.

0.00 - 2.501i

1.00 % i

C4-01

Torq Comp Time i if

Torque Compensation Delay Time:
Sets the torque compensation filter
time.

ms b ii

0 - 60000 1 ii

2001

50Qii

C4-02

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2

Dec Time.
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A1 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

StallP Accel Lvl i ii

Stall Prevention Acceleration
Level:

Sets the output current level (percent
of rated drive current) at which the
Stall Prevention during acceleration is
activated.

0 i, ii

0-1501ii

150 &

L3-02

StallP Decel Sel iii

Stall Prevention Selection
Deceleration Level:

Function that will begin the
Overexcitation Deceleration based on
the DC bus voltage and prevent an
overvoltage fault from high inertia or
rapid deceleration.

- Disabled
- High Flux Brake i

Disabled i

L3-04

StallP Run Level

Stall Prevention Level during Run:
Sets the output current level (100% is
equal to the drive rated current) at
which the Stall Prevention is
activated during a run.

%i

30- 1501

1501

L3-06

Spd Agree Level

Speed Agree Level:

Sets the speed detection level for
digital outputs SpdRef/ Set Agr (C3),
Spd Detection 1 (C3), and Spd
Detection 2 (C3).

%

0.0-100.0

80.0

L4-01

Spd Agree Width

Speed Agree Width:

Sets the range of the speed detection
for digital outputs SpdRef/ Set Agr
(C3), Spd Detection 1 (C3), and Spd
Detection 2 (C3).

%

0.0-40.0

4.0

L4-02

SpdAgreeLvl +/-

Speed Agree Level +/-:

Sets the speed detection level for
digital output functions SpdRef /Out
Agr (C3), SpdRef /Set Agr (C3), Spd
Detection 3 (C3), and Spd Detection 4
(C3).

%

-100.0 - 100.0

0.0

L4-03

SpdAgreeWdth +/-

Speed Agree Width +/-:

Sets the range of the speed detection
for digital outputs SpdRef /Out Agr
(C3), SpdRef /Set Agr (C3), Spd
Detection 3 (C3), and Spd Detection 4
(C3).

%

0.0-40.0

4.0

L4-04

Run Delay Time

Run Delay Timer:

Sets the time that must pass after the
run command is entered to when the
drive internal RUN command is set
and the motor is started.

Sec

0.00 - 1.00

0.00

S1-10

Cont Fault Time

Contactor Fault Time:

Determines the time the drive should
expect the motor contactor
confirmation signal to be made before
an SEI fault is declared.

Sec

0.00 - 10.00

0.10

S6-20

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2

Dec Time.
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A1 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

Cont Open Delay

Contactor Open Delay:
Determines the delay time between
shutting off the output of the drive
and resetting the contactor control
command in order to release the
motor contactor after a ride has
finished.

Sec

0.00 - 1.00

0.10

S1-11

Torq Ramp@Stp fii. v

Torque Ramp at Stop:

Determines the reduction rate used to
bring the internal torque reference
value down to zero after Position
Lock at Stop has finished. For more
details, refer to Torque Ramp Down
on page 40.

300% torque

Rate = Torq Ramp@Stp

ms i, iv

0 - 10000 i i

100 iii. iv

S3-16

LightLd SrchTime

Light Load Search Time:
Sets the time to perform Light Load
Direction Search.

Sec

0.0-5.0

1.0

S4-03

LightLd Srch Spd

Light Load Search Speed:

Sets the speed reference (percent of
contract car speed) to use during
Light Load Direction Search.

%

0.00 - 20.00

5.00 i. ii, iii

10.001v

S4-04

Rescue Trq Limit

Rescue Torque Limit:

Sets the maximum motor torque when
the drive is in Rescue Operation
Mode.

%

0-300

100

S4-05

UPS Power Rating

Un-interruptible Power Supply
Power Rating:

Sets the capacity of the UPS used
when the drive is in Rescue Operation
Mode

0.0-100.0

0.0

S4-07

DCVoltLvl@Rescue

DC Voltage Level at Rescue
Operation:

Sets the DC bus voltage the drive
should expect when the drive is in
Rescue Operation Mode.

0-1150

S4-12

PS ReductnDetLvl

Power Supply Reduction Detection
Level:

Determines at which level of backup
power supply deterioration a PF5
fault is triggered in Rescue Operation.

%

10 - 100

80

S4-13

FieldForce Limit i iii

Field Forcing Limit:

Sets the maximum limit of the
excitation current command during
magnetic field forcing. A setting of
100% is equal to motor no-load
current. Disabled only during DC
injection Braking.

% 1, 1il

400 ii. i

d6-06

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2

Dec Time.
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Standard
Description Units Range Default Parameter
Numbers

A1 Parameter
Name

Normal Terminal Stopping Device
Speed:

Maximum speed command the drive
NTSD Speed can run at when NTSD mode is active. fpm 0.0-955.8 0.0 P3-01
For more details, refer to Normal
Terminal Stopping Device Mode on
lpage 61.

Normal Terminal Stopping Device
Threshold 1:

Sets the maximum allowable speed at
the NTSD checkpoint 1. For more
details, refer to Normal Terminal
Stopping Device Mode on page 61.

NTSD Threshold 1 fpm 0.0-955.8 0.0 P3-06

Normal Terminal Stopping Device
Threshold 2:

Sets maximum allowable speed at the
NTSD checkpoint 2. For more details,
refer to Normal Terminal Stopping
Device Mode on page 61.

NTSD Threshold 2 fpm 0.00 - 955.8 0.0 P3-07

Normal Terminal Stopping Device
Threshold 3:

Sets maximum allowable speed at the
NTSD checkpoint 3. For more details,
refer to Normal Terminal Stopping
Device Mode on page 61.

NTSD Threshold 3 fpm 0.00 - 955.8 0.0 P3-08

Sequencing Error 2 Delay Time:
Sets a delay time to let the drive
SE2 Delay Time ! ii. il | produce no-load current in the ms 1 i, iii 0 - 10000 & . iii 200 1 i, iii S6-02
induction motors before the SE2 fault
is declared.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number

vii Range depends on drive setting. Maximum setting = DC Brk TimeStart - Gain2 Reduce T. Maximum setting = DC Brk TimeStart - Gain2
Dec Time.
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B A1 Sub-menu Detailed Descriptions
High / Low Gain Switch

Note: This parameter is only accessible when the drive is set for Closed Loop Operation.

The speed regulator high / low gain function was developed in response to high performance elevator requirements
where the resonant nature of the elevator system interferes with the speed response of the drive.

When the speed response (gain) is set to high levels, the resonant characteristics created by the spring action of the
elevator ropes can cause car vibration. To solve this problem, the speed regulator is set to a low enough response
(gain) so that the resonant characteristics of the ropes are not excited.

This is accomplished by controlling the sensitivity or response of the speed regulator via the high / low gain switch
and gain reduce multiplier.

By using the gain reduce multiplier; the user can specify a lower response (gain) for the speed regulator when the
drive is at higher speeds. The gain reduce multiplier (GAIN REDUCE MULT(A1)) tells the software how much
lower, as a percentage, the speed regulator response (gain) should be.

The high / low gain switch determines when the M1000 is in 'low gain' mode. In the 'low gain' mode, the gain reduce
multiplier has an effect on the speed regulator's response (gain).

The high / low gain switch is controlled internally ONLY.
the gain change level parameter (GAIN CHNG LEVEL(A1)), which defines a percentage of contract speed

The speed regulator will go into 'low gain' mode when the drive senses the motor is above a defined speed level. The
defined speed level is determined by the gain change level parameter.

An example of high / low gain control is shown below.

M1000 Parameter Settings
GAIN REDUCE MULT = 80%
GAIN CHNG LEVEL=10%
RESPONSE = 10.0 rad/sec

Response of
Speed Regulator
8.0 rad/sec

100%
contract speed
speed /— reference
10% 10%
contract low gain contract
speed mode speed

Response of
Speed Regulator

0,
0% 8.0 rad/sec

contract

speed contract

Response of speed
Speed Regulator

10.0 rad/sec

Response of
Speed Regulator
10.0 rad/sec

Figure 9 High/Low Example
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Notch Filter

This parameter determines the notch filter center frequency.

Although originally created for gearless applications where elevator rope resonance is sometimes an issue, this filter
affects the torque command output of the speed regulator and will filter out specific frequencies. By filtering a
specific frequency, the speed regulator will avoid exciting a mechanical resonance if one exists at that frequency.

There is attenuation across a range of frequencies, not just at the set frequency, but also to a lesser degree. The filter
starts attenuation at frequencies lower than the notch frequency set point. When the notch frequency is set to low
values (less than 10 Hz), the filter can interfere with the desired response of the drive. This can be exhibited by minor
increase in the rollback of the drive at start and some deterioration in the ability of the drive to track an s-curve
reference. Generally, this would not be an issue if the notch frequency were set at or above 10 Hz.

M1000 Settings:
Notch Frequency (A1) = 20Hz

Notch Depth (A1) = 50% and 100%

&

10 - ’
Attenuatian | \
(dB) 15
20
25 I N
30

1 10 100
Frequency (Hz)

Figure 10 Notch Filter Example
Torque Ramp Down

This is a feature in the drive that will linearly ramp the torque down to zero. This feature will help eliminate the
“bump” when the elevator is at door zone and the brake is being applied or is already applied. More likely to happen
in gearless machines (and at full load), the “bump” is a symptom of a mechanical brake slippage when transferring
the elevator weight from the motor to the mechanical brake. To eliminate the “bump”, it is recommend to gradually
ramp the motor torque down rather than quickly removing the torque so the weight of the elevator is gently
transferred from motor over to the mechanical brake.

WARNING! /t is recommended that this parameter be enabled gradually because the output contactor/motor contactor should
NEVER be opened while the drive is outputting power to the motor.
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Table 21 Torque Ramp Down Parameter Starting Values

Parameters Default Recommended Starting Values
Stopping Method (C1) Coast to Stop Ramp to Stop
TrqLmtRedTim@Stp (A1) 100 ms 100 ms
DC Brk Time Stop (A1) 0.60 Sec 0.20 Sec

1. Gradually increase TrgLmtRedTim@Stp (A1) by increments of 100 until the “bump” is gone.
2. Always watch that the drive green RUN LED turns off before the motor contactor drops out. If the green RUN
LED turns off after the motor contactor drops out, start lowering the TrgLmtRedTim@Stp (A1).

<€—300% motor torque

Motor Torque

|
Brake P|Ck | H—TqumtRedTim@Stp (A1)

i

|

DC Brk

Run(C2) ¥yl e
Stop (A1) ]

|

|

Drive Enable (C2),

Base Block, or Safety Inputs

——
[}

motor contactor W

Figure 11 Torque Ramp Down Timing Diagram
Speed Deviation
The M1000 has four methods to detect that the motor speed is tracking the output speed.

* Speed deviation alarm
* Speed deviation fault
* Speed deviation low
* Speed agreement level

The speed deviation alarm is a function that will let the user set a speed range in the drive that will trigger an alarm.
The drive will only declare an alarm and will not shut down. The alarm will be triggered when the Motor Speed (D1)
is outside the range of the Output Speed (D1) for more than a set time. The range is defined as the Alarm Level (A1)
and the set time is Alarm Time (A1).

The speed deviation fault is a function that will let the user set a speed range in the drive that will trigger a fault. The
fault will be triggered when the Motor Speed (D1) is outside the range of the Output Speed (D1) for more than a set
time. The range is defined as the Fault Level (A1) and the set time is Fault Time (A1).
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Fault Time (A1) 'i_ Output Speed (D1)

Fault Level (A1)

Motor Speed (D1)

Alarm Time (A1)

Figure 12 Speed Deviation Alarm and Fault

The speed deviation low feature in the drive that allows the user to configure a logic output of the drive to give the
controller an indication that the speed is outside a defined range. The logic output will be true when the speed
feedback is tracking the speed reference within a defined range around the speed reference for a defined time. This
feature is similar to the speed deviation alarm and fault but it will not cause the drive to declare an alarm or fault.

Dev Low Time (A1)
Motor Speed (D1) _1r_ ................

Dev Low Level (Al E
Dev Low Time (A1) /"’l Dev Low Time (A1)

Speed Dev Low (C3) L | L

Figure 13 Speed Deviation Low Timing Diagram

The speed agreement level is a feature in the drive that allows the user to program an output of the drive to give the
controller status of the drive speed regulation. This feature will not cause the drive to declare an alarm or fault.
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iSpd Agree Width (A1)

Speed Reference (D1) |
Motor Speed (Dl)/l/'

—
Spd Agree Width (A1) ?

SpdRef /Out Agr (C3)4,—| I—l—

Figure 14 Speed Agree 1 Timing Diagram

r————- Speed Reference (D1)

| -----5 '\}F\""‘\Spd Agree Level (A1)

| pdAg.re'eH.fH‘.Hl‘
Spd Agree  spd Agree :_
Width (A1) width (A1)
p 4 L ...

Motor Speed (D1) ———p idth (a1) SPd Agree |

| Width (A1)

SpdRef / Set Agr (C3)

Speed Detection 1 (C3) J

Speed Detection 2 (C3) |

Figure 15 User-set Speed Agree 1, Speed Detection 1, and Speed Detection 2 Timing Diagram

Position Lock

The position lock is a function that will eliminate rollback in an elevator that does NOT have a load
weighing device. This function is only applicable to PM motors.

Note: If pre-torque is used, position lock will be disabled.

1. Run the elevator toward the middle of the hoistway so the elevator does not go past the final limits while the
position lock parameters are adjusted.

Set the elevator on inspection if it is not already on inspection.

Set the inspection speed of the elevator to 0 so the rollback can be seen easily.

Verify that the following drive parameters are set to the recommended starting values.

PN
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Table 22 Position Lock Parameter Starting Values

Sub-menu Parameter Name Default Recommended Starting Value

C1 Pre-Torq Cmd Src Disable Disable
Cs Term A1 FuncSel Speed Command Neither of these parameters should be set to
Cs Term A2 FuncSel Pre-Torque Pre-Torque. If it is, position lock will be disabled.
Al DC Brk TimeStart 0.40 sec 0.40 sec
Al Gain2 Dec Time 0.00 0.00
Al Gain2 Reduce T 0.10 sec 0.10
Al SpCtrlGn@PosLck 10.00 Default
Al SpCtrITim@PosLck 0.100 Default
Al StrPosLckGain 1 5 5
Al StrPosLckGain 2 0.00 0.01
Al Gain2 Redc Fact 0.50 0.30

5. Run the elevator on inspection at 0 speed. Make note of how much rollback is observed and how it rolled
back.

6. Increment the DC Brk TimeStart (A1) timer by increments of 0.05 sec until you see an effect on the rollback
(either there is less rollback, the motor rolls back then rolls forward, or it rocks back and forth):
a. If the motor starts to vibrate or oscillate, dampen the speed regulator gains: SpCtrilGn@PosLck (A1) and
SpCtriTim@PosLck (A1)

i. Lower SpCtriGn@PosLck (A1) by steps of 5
ii. Increase SpCtrITim@PosLck (A1) by increments of 0.5

7. Next, increase StrPosLckGain 2 (A1) by increments of 1 until the rollback is eliminated.

8. Set Gain2 Dec Time (A1) to 0.01.

9. Set Gain2 Reduce T (A1) to the maximum value.

Note: This maximum value is dependent on the values of DC Brk TimeStart (A1) and Gain2 Dec Time (A1).

RUN J

Spd Reg Rls

lift brake

Speed Command

-

StrPosLckGain 2 (A1)

Gain2 Dec Time (A1) | Gain2 Reduce T

Speed Feedback

(A1)

/N

StrPosLckGain 2 (A1) *
Gain2 Redc Fact (A1)

(no position lock)

Speed Feedback

(higher Gain 2)

Figure 16 Position Lock Timing Diagram
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B S-CURVES A2 Sub-menu

Table 23 S-CURVES A2 Parameter List

Standard
= Pb?;?nmeeter Description Units Range Default Parameter
Numbers
. . 3.03 i i, iii
Accel Rate | Acceleration Rate 0: fps? 0.00 - 655.35 : C1-01
Sets the acceleration rate. 0.161v
Deceleration Rate 0: 3.03 i i, iii
2 R N
Decel Rate 0 Sets the deceleration rate. fps 0.00 - 655.35 016w C1-02
Jerk at Acceleration Start: 7.97 i, i, iii
Jerk@Accel Start | Sets the jerk at the beginning of the fps3 0.00 - 655.35 - C2-01
acceleration. 0.421v
Jerk at Acceleration End: 7.97 i, ii, iii
Jerk@Accel End | Sets the jerk at the end of the fps? 0.00 - 655.35 - C2-02
acceleration. 042w
Jerk at Deceleration Start: 7.97 i, ii, iii
Jerk@Decel Start | Sets the jerk at the beginning of the fps3 0.00 - 655.35 - C2-03
deceleration. 042w
Jerk at Deceleration End: 7.97 i, ii, iii
Jerk@Decel End Sets the jerk at the end of the fps3 0.00 - 655.35 - C2-04
deceleration. 042w
Acceleration Rat.e 1: 7.08 i ii, iii
AccelRate 1 | S¢S the acceleration rate when the fps? 0.00 - 655.35 C1-03
logic input “Multi-Acc/Dec 17 in the 038 v
C2 sub-menu is triggered. '
Deceleration Rat.e 1: 7.08 i ii, iii
Decel Rate Sets the deceleration rate when the fips? 0.00 - 655.35 C1-04
logic input “Multi-Acc/Dec 17 in the 038
C2 sub-menu is triggered. ’
Acceleration Rate Alternate: 3.03 i i, iif
Accel Rate Alt Sets the acceleration rate for the fps? 0.00 - 655.35 P4-01
alternate s-curve. 0.161v
Deceleration Rate Alternate: 3.03 i i, iif
Decel Rate Alt Sets the deceleration rate for the fps? 0.00 - 655.35 P4-02
alternate s-curve. 0.161v
Jerk at Acceleration Start 7971 i iii
Alternate:
3 - i
Jerk@AccStartAlt Sets the jerk at the beginning of the fps 0.00 - 655.35 . P4-03
. 0.421v
acceleration for the alternate s-curve.
Jerk at Acceleration End 7 971, ii
Jerk@Ace End Al | Alternate: fps?® 0.00 - 655.35 P4-04
Sets the jerk at the end of the ps ’ ' 042 v
acceleration for the alternate s-curve. ’
Jerk at Deceleration Start 7971 i iii
Alternate: )
3 - i
Jerk@DecStartAlt Sets the jerk at the beginning of the fps 0.00 - 655.35 o P4-05
deceleration for the alternate s-curve. ’
Jerk at Deceleration End 7.97 i i
Alternate:
3 - i
Jerk@Dec End Alt Sets the jerk at the end of the fps 0.00 - 655.35 i P4-06

deceleration for the alternate s-curve.

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
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Standard
A2 Iﬁ;ﬁ‘r:eter Description Units Range Default Parameter
Numbers

Normal Terminal Stopping Device

Deceleration Rate:

NTSD Decel Rate |5 the deceleration rate when the fips? 0.00 - 655.35 P3-02
drive is in NTSD mode. For more 027

details, refer to Normal Terminal ’

Stopping Device Mode on page 61.

5.06 1, i, ii

Normal Terminal Stopping Device
Deceleration Jerk at the Start:
Sets the deceleration jerk rate at the 10.12 i i, iii
start when the drive is in NTSD
Mode.
Note: This is only the
case if NTSD
NTSD DecJrkStart Mode was fps3 0.00 - 655.35 P3-04
triggered through
logic input “NTSD
Input 1" and/or 0.54 v
“NTSD Input 2".
For more details, refer to Normal
Terminal Stopping Device Mode on
\page 61.

Normal Terminal Stopping Device
Deceleration Jerk at the End:
Sets the deceleration jerk rate at the 10.12 i, i, iii
end when the drive is in NTSD Mode.
Note: This is only the

case if NTSD

Mode was

triggered through

logic input “NTSD

Input 1" and/or .

“NTSD Input 2". 0-54

For more details, refer to Normal
Terminal Stopping Device Mode on
lpage 61.

NTSD DecelltkEnd fps3 0.00 - 655.35 P3-05

Fast Stop Time: 7.08 i i, iii
Fast Stop Time Sets the deceleration rate when the fps? 0.00 - 655.35 C1-09
drive is in the Fast Stop mode. 0.381v

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

46

A2 Sub-menu Detailed Descriptions

In the M1000, the drive will send the raw Speed Reference (D1) from the elevator controller through an internal s-
curve to generate the Output Speed (D1) signal. The s-curve will place a maximum rate of change for the elevator
acceleration, deceleration, and jerks. If the car controller is generating its own s-curve, disable the drive internal s-
curves. Below is a table that breaks down each portion of the s-curve.
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Table 24 S-Curve Descriptions and Adjustments

To disable, set it to the maximum.

Parameters Descriptions S-Curve Portion Suggested Adjustments
Reduce if the acceleration is too
. aggressive.
M 11 . ..
Accel Rate ax1murn. allowed Increase if the acceleration is too
acceleration rate
gentle.
__’,“I To disable, set it to the maximum.
Reduce if the deceleration is too
. aggressive.
Maximum allowed . .
Decel Rate XU atiow Increase if the deceleration is too
deceleration rate gentle

Jerk@Accel Start

Maximum allowed rate of
increase of acceleration, up to
ACCEL RATE, when
increasing elevator speed

Reduce to give a softer
acceleration from standstill into
the acceleration segment

Increase to give a more
aggressive transition into the
acceleration segment

To disable, set it to the maximum.

Jerk@Accel End

Maximum allowed rate of
decrease of acceleration to
zero when approaching
contract elevator speed

J

Reduce to give a softer transition
to commanded speed from
acceleration segment

Increase to give a more
aggressive transition to
commanded speed from
acceleration segment

To disable, set it to the maximum.

Jerk@Decel Start

Maximum allowed rate of
increase of deceleration, up to
DECEL RATE, when
decreasing elevator speed

/o

Reduce to give a softer transition
to the deceleration segment from
commanded speed into the
deceleration segment.

Increase to give a more
aggressive transition from
commanded speed into the
deceleration segment.

To disable, set it to the maximum.

Jerk@Decel End

Maximum allowed rate of
decrease of deceleration to
zero when slowing the
elevator to leveling speed

Reduce to give a softer transition
to Leveling speed and to stop
from the deceleration segment.
Increase to give a more
aggressive transition to Leveling
speed and to stop from the
deceleration segment.

To disable, set it to the maximum.
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B MULTISTEP REF A3 Sub-menu

Table 25 MULTISTEP REF A3 Parameter List

Standard
= F;?ar'amrreleter Description Units Range Default Parameter
Numbers

Speed Command 1: it

Speed Command 1 Internal multi-step speed command 1. fpm 0.0 - 955.8 0.0 d1-02
Speed Command 2: it

Speed Command 2 Internal multi-step speed command 2. fpm 0.0 - 955.8 0.0 d1-03
Speed Command 3: it

Speed Command 3 Internal multi-step speed command 3. fpm 0.0 - 955.8 0.0 d1-04
Speed Command 4: it

Speed Command 4 Internal multi-step speed command 4. fpm 0.0-9358 0.0 d1-03
Speed Command 5: it

Speed Command 3 Internal multi-step speed command 5. fpm 0.0-9358 0.0 d1-06
Speed Command 6: it

Speed Command 6 Internal multi-step speed command 6. fpm 0.0 - 955.8 0.0 d1-07
Speed Command 7: it

Speed Command 7 Internal multi-step speed command 7. fpm 0.0 - 955.8 0.0 d1-08
Speed Command 8: it

Speed Command 8 Internal multi-step speed command 8. fpm 0.0 -955.8 0.0 d1-09
Speed Command 9: it

Speed Command 9 Internal multi-step speed command 9. fpm 0.0 -955.8 0.0 d1-10
Speed Command 10:

Speed Command 10 | Internal multi-step speed command fpm 0.0 - 955.8 vii 0.0 di-11
10.
Speed Command 11:

Speed Command 11 | Internal multi-step speed command fpm 0.0 - 955.8 vii 0.0 d1-12
11.
Speed Command 12:

Speed Command 12 | Internal multi-step speed command fpm 0.0 - 955.8 vii 0.0 d1-13
12.
Speed Command 13:

Speed Command 13 | Internal multi-step speed command fpm 0.0 - 955.8 vii 0.0 d1-14
13.
Speed Command 14:

Speed Command 14 | Internal multi-step speed command fpm 0.0 - 955.8 vii 0.0 d1-15
14.
Speed Command 15:

Speed Command 15 | Internal multi-step speed command fpm 0.0 - 955.8 vii 0.0 di-16
15.
Inspection Operating Speed:
Only used when a logic input is set to 318.61% i iii
“Inspection Oper” in the C2 sub- “ii

Inspect Oper Spd menu. Sets the speed the drive will fpm 0-0-9358 di-24

run at when the logic input 17.0v

“Inspection Oper” is active.

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
vii Range depends on the settings of the drive parameters (such as motor parameters, Contract Car Speed, and Contract Motor Speed).
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Standard
A3 I'-;‘la;ﬁ‘rgeter Description Units Range Default Parameter
Numbers
Rescue Operation Speed:
Sets the speed that the elevator will 63.7 1. i, iii
run at when it is in Rescue Operation
Mode. For more details, refer to ;
Rescue Oper Spd Rescue Operation on page 66. fpm 0.0 - 955.8 vii d1-25
3.4
This setting can be disabled with the
setting of Rescue Speed (C1).

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number

vii Range depends on the settings of the drive parameters (such as motor parameters, Contract Car Speed, and Contract Motor Speed).

B A3 Sub-menu Detailed Descriptions

The M1000 can be configured to run the elevator with preset speed with multi-function digital inputs. There are 4
digital inputs that can be configured in the C2 Logic Inputs sub-menu to select the 15 different speed commands. The
drive uses binary to decimal conversion to select the speed command as shown below in Table 26.

Note: Ifnone of the logic inputs set to Step Reference Bit are active, the drive will run at zero speed.
If any of the Step Reference Bit 0 thru 3 are not set in the C3 Logic Inputs sub-menu, that bit will always be 0.
Table 26 Multi-Step Reference Table

C2 Logic Input Choices
A3 Speed Commands Step Ref B3 Step Ref B2 Step Ref B Step Ref B0
Speed Command 1 (A3) 0 0 0 1
Speed Command 2 (A3) 0 0 1 0
Speed Command 3 (A3) 0 0 1 1
Speed Command 4 (A3) 0 1 0 0
Speed Command 5 (A3) 0 1 0 1
Speed Command 6 (A3) 0 1 1 0
Speed Command 7 (A3) 0 1 1 1
Speed Command 8 (A3) 1 0 0 0
Speed Command 9 (A3) 1 0 0 1
Speed Command 10 (A3) 1 0 1 0
Speed Command 11 (A3) 1 0 1 1
Speed Command 12 (A3) 1 1 0 0
Speed Command 13 (A3) 1 1 0 1
Speed Command 14 (A3) 1 1 1 0
Speed Command 15 (A3) 1 1 1 1
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B POWER CONVERT A4 Sub-menu

Table 27 POWER CONVERT A4 Parameter List

Standard
s F;?ar'amrreleter Description Units Range Default Parameter
Numbers
Input Voltage: 155255V 230V
Input Voltage "ll“lhis parameterlmustlbe set to match VAC 310-510" 460 E1-01
the power supply voltage. 446 _ 7337 575+
Under Voltage Detection Level: 150-210v 190
UV Detect Level Sets the DC bus undervoltage fault VDC 300 —420v 380V L2-05
level. 4316047 500
. i Carrier Frequency:
CamerFrequency 7| Sets the drive's transistor switching kHz 1. i, iv 1.0 — 15.0 i il iv vi C6-03
v frequency.
Pulse Width Modulation Method:
Determines how the drive should
perform pulse width modulation.
- 2/3 Pha Auto-Mod
PWM Method Note: The drive rated - - 3 Phase Modulate |2/3 Pha Auto-Mod C6-06
output current is - 2 Phase Modulate
reduced with a
setting of 3 phase
modulate.
Over Heat Pre-Alarm Level:
OH Pre-Alarm Lyl | S¢t a1 OVRLD shutdown alarm that C 50 150 i 18-02
will occur if the drive heatsink
temperature exceeds this setting.
Fan Delay Time:
Sets a delay time to shut off the
cooling fan after the run command is
Fan Delay Time | "m0Ve4 Sec 0 - 300 20 L8-11
Note: This operating
mode can be
disabled.
Reduce Carrier Frequency:
Fc dur OL Fc Red | Sets the reduced carrier frequency kHz 1.0-15.0 3.0 L8-39
used by the Torque Boost function.
High Flux Braking Gain:
. ... | Sets the gain applied to the excitation
Hflux Brake Gain iii current during Overexcitation -- 1.00 -3.001 1.101 n3-13
Deceleration.
High Flux Brake Time:
Hflux Brake Time i Sets the filter time for the output of ms i 0 — 1000 i 100 i 1322

the Overexcitation Deceleration
function.

50

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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® MOTOR A5

Sub-menu

Table 28 MOTOR A5 Parameter List

A5 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

Mtr Rated Power i i iii

Motor Rated Power:

Sets the induction motor rated power
in HP (1 HP = 0.746 kW).
Automatically set during autotuning.

HP i i, iii

0.00 — 650.00 i ii, iii

vi

E2-11

PM Mtr Power I¥

PM Motor Rated Power:

Sets the PM motor rated power in HP
(1 HP=0.746 kW). Automatically set
during autotuning.

HPiv

0.10 — 650.00 v

Vi

E5-02

Mtr Rated Voltage

Motor Rated Voltage:
Sets the motor rated voltage.
Automatically set during autotuning.

VACY

0.0-255.0v

230V

0.0-510.0v

460V

0.0-733.1v

575V

E1-05

Max Frequency & it it

Maximum Frequency:
Sets the motor rated frequency.
Automatically set during autotuning.

Hz i ii. iii

10.0 —200.0 & i, iid

60.0 i. i, iii

E1-04

Motor Rated FLA i ii. iii

Motor Rated Full Load Amps:

Sets the induction motor nameplate
current in amps. Automatically set
during some autotuning.

The decimal accuracy will be 0.01A
for models 2M0008-2M0033,
4M0005-4M0018, and 5SM0003-
5MO0013. All other models will have a
decimal accuracy of 0.1A.

A b i, iii

vi

vi

E2-01

PM Mtr Rated FLA v

PM Motor Rated Full Load Amps:
Sets the PM motor nameplate current
in amps. Automatically set during
autotuning.

The decimal accuracy will be 0.01A
for models 2M0008-2M0033,
4M0005-4M0018, and SM0003-
5MO0013. All other models will have a
decimal accuracy of 0.1A.

vi

vi

E5-03

Number of Poles 1 ii: iii

Number of Poles:

Sets the number of poles in the
induction motor. Automatically set
during autotuning.

2 - 481, i, iii

4, i, iii

E2-04

PM Motor Poles iV

PM Motor Poles:

Sets the number of poles in the PM
motor. Automatically set during
autotuning.

If a PG-E3 is used, the maximum
value will be 48.

2-120%

121v

E5-04

Motor Rated Slip i i iii

Motor Rated Slip:
Sets the motor rated slip.

Automatically set during autotuning.

Hz i ii, i

0.00 — 20.00 i ii, iii

vi

E2-02

ii Parameter accessible

vi Default is dependent

1 Parameter accessible in V/f control mode

in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode
iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

on drive model number
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A5 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

Max Motor Speed I

Maximum Motor Speed:
Sets the maximum speed the motor
can rotate.

RPM v

40 —2000 v

96 iv

E1-04

Rated Motor Speed i¥

Rated Motor Speed:
Sets the motor rated speed.

RPM i

40 —2000 v

96 iv

E1-06

No-Load Current i ii: iii

No-Load Current:

Sets the no-load current for the
induction motor. Automatically set
during autotuning.

The decimal accuracy will be 0.01A
for models 2M0008-2M0033,
4M0005-4M0018, and 5M0003-
SM0013. All other models will have a
decimal accuracy of 0.1A.

A b i, i

vi

vi

E2-03

Leak Inductance & ii. iii

Leakage Inductance:

Sets the voltage drop due to motor
leakage inductance as a percentage of
motor rated voltage. Automatically
set during autotuning

%

0.0 — 40.0 i ii. iii

vi

E2-06

Term Resistance 1 ii: iii

Terminal Resistance:

Sets the phase-to-phase resistance of
the induction motor. Automatically
set during autotuning.

0.000 — 65.000  ii. iii

vi

E2-05

PM Mtr Arm Ohms iV

PM Motor Armature Ohms:
Sets the stator resistance for a single
phase of a PM motor.

Qiv

0.000 - 65.000 i

vi

E5-05

Saturation Compl i

Saturation Compensation 1:

Sets the iron saturation coefficient at
50% of magnetic flux for the
induction motor. Automatically set
during autotuning.

0.00-0.50

0.501

E5-07

Saturation Comp? i

Saturation Compensation 2:

Sets the iron saturation coefficient at
75% of magnetic flux fir the
induction motor. Automatically set
during autotuning.

0.50-0.751

0.751

E2-08

Min Voltage i 1i

Minimum Voltage:
Sets the lowest voltage point on the
V/Hz curve.

VAC i

0.0-255.0v

0.0-510.0v

0.0-733.1v

vi

E1-10

Min Frequency - i

Minimum Frequency:
Sets the lowest frequency point on the
V/Hz curve.

Hziii

0.0 -200.0 % i

1.51

0.5i

E1-09

Mid Voltage i 1i

Middle Voltage:
Sets the middle voltage on the V/Hz
curve.

VAC il

0.0-255.0v

0.0-510.0v

0.0-733.1v

vi

E1-08

Mid Frequency i

Middle Frequency:
Sets the middle frequency on the V/
Hz curve.

Hz i ii

0.0 -200.0 %

3.00ii

E1-07

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode
iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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A5 Parameter
Name

Description

Units

Range

Default

Standard
Parameter
Numbers

Base Voltage 1 i iii

Base Voltage:

Sets the voltage going out to the
motor when the drive is running at the
Base Frequency (AS). This setting
would normally match the Mtr Rated
Voltage (AS). Automatically set
during autotune.

VAC i, ii, iii

0.0-255.0v

0.0-510.0v

0.0-733.1v

0.0v

E1-13

Base Frequency i ii

Base Frequency:
Sets the motor base frequency.

Hziii

0.0 -200.0 1 i

60.0 i

E1-06

V/f Rated Speed

Volts per Frequency Rated Speed:
Rated motor speed when operating in
“V/f Control” in the U8 sub-menu.

300 - 18001

13801

S2-01

Mechanical Loss:

Sets the induction motor mechanical
loss as a percentage of motor rated
power (kKW).

0.0 - 10,0 i.ii

E2-09

PM Mtr d Induct I

PM Motor d-Axis Inductance:
Sets the d-axis inductance of a PM
motor.

mH v

0.00 - 600.00 v

vi

E5-06

PM Mtr q Induct v

PM Motor q-Axis Inductance:
Sets the g-axis inductance of a PM
motor.

mH

0.00 - 600.00 iv

vi

E5-07

PMMtrInd V1

PM Motor Induction Voltage
Constant 1:
Sets the induced phase peak voltage
in units of 0.1 mV [electrical angle].
Note: If'this parameter is
set to a non-zero,
PM MtrInd V 2
(A5) should be set
to 0.0.

0.0 - 6500.0

473.9

E5-09

PM MtrInd V21V

PM Motor Induction Voltage
Constant 2:
Sets the induced phase peak voltage
in units of 0.1 mV [electrical angle].
Note: If'this parameter is
set to a non-zero,
PMMtrInd V 1
(AS5) should be set
t0 0.0.

0.0 - 6500.0

0.0

ES-24

Mtr OL Charact

Motor Overload Characteristic:
Sets the type of motor overload to be
used to protect the motor from
overheating

- Constant Torque I
_ CT Motor i i iii
- OL1 Disabled b i, iii, iv
- Vector Motor i il iii
- VT Motor & . i

VT
Motor i i iii

Constant Torque v

L1-01

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode
iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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Standard
AS Pﬁ\;ﬁ‘rgeter Description Units Range Default Parameter
Numbers
Motor Overload Time Constant:
MOL Time Const | Sets the motor overload protection Min 0.1-5.0 1.0 L1-02
(oL1) time.
Encoder Z-Pulse Offset:
Sets the offset between the rotor
Enc Z-Pulse Offs v | magnetic axis and the encoder zero Deg v -180.0 - 180.01 0.01v E5-11
position. Set during Encoder Offset
Tuning.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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€ Configure CO Menu

B USER SWITCHES C1 Sub-menu
Table 29 USER SWITCHES C1 Parameter List

C1 Parameter
Name

Description

Choices

Default

Standard
Parameter
Numbers

Spd Command Src

Speed Command Source:

This parameter designates the source of the drive's

speed. There are 5 choices:

 Analog Input - speed reference dictated from an
analog voltage.

* Memobus - speed reference from MEMOBUS or

Modbus serial protocol

Multi-step Speed - the drive will be using the

internal multi-step speed references.

Option PCB - speed reference from an optional

card on the drive

Serial HPV Ref - speed reference from the serial

protocol MODE 1

If this parameter is set to Memobus or Serial HPV
Ref, a power cycle needs to be done for the parameter
to take effect.

Note: Any speed selected through the
logic inputs override the other
Speed Command Source (C1).

- Analog Input
- Memobus
- Multi-step Speed
- Option PCB
- Serial HPV Ref

Multi-step Speed

b1-01

Run Command Src

Run Command Source:

This parameter designates the source of the drive run

signal.

« Digital Inputs - run signal from the digital inputs

* Memobus - run signal from MEMOBUS or
Modbus protocol

* Option PCB - run signal from the from an optional
card on the drive

« Serial HPV Seq - RUN bit from MODE 1 protocol
Note: If this parameter is set to

Memobus or Serial HPV Seq, a

power cycle needs to be done for

the parameter to take effect.

- Digital Inputs
- Memobus
- Operator
- Option PCB
- Serial HPV Seq

Digital Inputs

b1-02

Serial Run Src

Serial Run Source:

Run signal ONLY when drive is set up for Serial HPV

Seq:

« Serial Only - serial RUN bit is only required

 Terminal + Serial - serial RUN bit and a run signal
from the digital input are required

- Serial Only
- Terminal + Serial

Serial Only

P1-01

Motor Rotation

Motor Rotation:
Sets the phase rotation of the motor

- Forward
- Reverse

Forward

bl-14

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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Motor Overload has been detected.

Standard
c1 Pﬁ\;ﬁ‘rgeter Description Choices Default Parameter
Numbers
Encoder Selection:
Selects the encoder type that is connected to the PG-
F3 option card. - EnDat SerialOnly
Encoder Select * EnDat SerialOnly - Endat 2.2/22 serial protocol - EnDat Sin/Cos EnDat Sin/Cos IV F1-50
» EnDat Sin/Cos - EnDat 2.1/01, 2.2/01 serial - Hiperface
protocol with Sin/Cos
* Hiperface - Hiperface serial protocol
Serial Encoder Communication Speed: ) _5 ég;[(ﬁg(z)g](j)pbs s
Ser Enc Comm Spd v | Selects the communication speed between the PG-F3 _IM/38 400bp2 1M/9600bps iV F1-52
card and serial encoder - IM/38400bps
Encoder Connection: - Forward Reverse i ii, iii
Encoder Connect Selects the phase rotation of the encoder. - Reverse Forward iv F1-05
PG Card Disconnection Detection:
. ... | Disables or enables the PGoH fault that allows the - Enabled
PGCardDisconDet encoder card to detect if an encoder isn't connected to - Disabled Enabled F1-20
the card.
Stopping Method:
Selects the drive operation upon the removal of the
run signal. - Coast to Stop
. * Coast to Stop - power to the motor will be shut off | - ElvEmergencyStp fi:
Stopping Method » ElvEmergercyStp - motor will decelerate using iv Coast to Stop b1-03
Fast Stop Time (A1) to a stop . v - Ramp to Stop
* Ramp to stop - motor will decelerate using the
current s-curve to a stop
Serial Communication Mode: - HPV Mode 1
Serial Comm Mode | Selects the serial protocol for the RS485/RS422 port ~ Mem c{) ¢ HPV Mode 1 P9-01
between the drive and controller. emobus
Pre-Torque Command Source:
Selects the source for the Pre-Torque command.
* Analog - Pre-Torque dictated from an
analog voltage
* Serial HPV - Pre-Torque dictated from a MODE 1 --I?ilsljli(l)egd
Pre-Torq Cmd Srciil-iv|  serial message . Disabled iii. iv P1-02
 Option Card - Pre-Torque dictated from an - Option Card
. - Serial HPV
option card
To enable the feature, one of the analog inputs must
be set to Pre-Torque in the C5 sub-menu.
... | Pre-Torque Latch: - Disabled . o
Pre-Torq Latch . Selects whether the Pre-Torque should latch or not. - Enabled Disabled ¥ P1-03
... | Torque Compensation Type: - Pre-torque o
Trq Comp Type ™ Selects which Torque Compensation is applied. - Feed Forward Pre-torque . P1-04
Pulse Pre-Torque Select:
. Enables the PPT feature. PPT is designed for use with - Disabled . )
PPT Select ™ PM motors with splined type brakes to eliminate the - Enabled Disabled ™ P3-13
bump heard as the brake releases at the start of travel.
Motor Overload Action: - Alarm Onl
Mtr Overload Act | Determines which action the drive takes when a - Fault Y Alarm Only L1-06

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

56

MAGNETEK M1000 AC Elevator Drive Technical Manual




5 Parameter Table - Dual Operator

Standard
c1 P"la;ﬁ‘rgeter Description Choices Default Parameter
Numbers
Field Forcing Selection: _ Disabled
Field Force Selii.iii | Selects whether the forcing field should be active or - Enabled Disabled 1. iii d6-03
inactive.
Restart Selection: .
Restart Sel Determines if a fault output is triggered when the _-11::11: 83:5 ED;Z?)?l?i Flt Outp Disabld L5-02
drive attempts to reset.
Output Phase Loss Detection:
Determines if an output phase loss fault is declared
when the current falls below 5% of drive rated .
current. - Disabled
Out Ph Loss Det * Disabled - output phase loss is disabled _-21/121;11—]; isssls)fiti Disabled L8-07
* 1PH Loss Det - triggered by a single phase loss - DC-PH Loss Det i i
» 2/3PH Loss - triggered when two phases are lost
* DC-PH Loss Det - fault at phase loss at start or
when two phases are lost mid-operation  ii
Dynamic Brake Transistor Protection:
. Determines if the internal braking transistor - Disabled
DB Tr Protection protection should be activated or disabled. - Enabled Enabled L8-33
Should be disabled if a regen or CDBR is used.
Autotune Contactor On:
Determines the state of the output contactor with the
use of Mtr Contact Ctrl (C3) during autotuning.
* Disabled - Mtr Contact Ctrl (C3) will never activate - Disabled
Atun Cont ON during autotune - Enable at HBB i ii Disabled S1-12
* Enabled at HBB - Mtr Contact Ctrl (C3) will - Enabled
activate regardless of the HBB input. i ii
* Enabled - Mtr Contact Ctrl (C3) will only activate
if the HBB input is active too
Light Load Search:
Feature that will calculate the direction of travel that
vc;/ill reguire the least amount of work during Rescue - Disabled
LightLoad Search | Lo auon- . _ - Enable-Mtr! Only Disabled $4-01
* Disabled - deactivate this feature - Enable-Mtr1&Mt2
 Enable-Mtr1 Only - active for only 1 motor
* Enable-Mtr1&Mtr2 - active feature up to 2
different motors
Light Load Search Method:
Determines how the drive detects the light load
direction. - Regen Direction
LightLdSrchMethd i it| » Regen Direction - direction that requires least work | Output Current Regen Direction i ii S4-02
determine with regen.
 Output Current - direction that requires least work
determine with motor current.
Power Supply Selection: - Battery
Power Supply Sel | Specifies the type of backup power supply the drive | - Single Phase UPS Battery S4-06
should switch to when the power goes out. - Three Phase UPS
Un-interruptible Power Supply Speed Limit
Selection: .
UPS Spd Lmt Sel Determines when thé driye should. apply a limit to the _-]l?lilsstt))llee((ii Enabled $4-08
speed command, which is determined by Rescue - Enabled@LLSearch

Speed (C1), when the drive is in Rescue Operation
Mode.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

MAGNETEK M1000 AC Elevator Drive Technical Manual

57

Parameter Table - Dual

Operator



5 Parameter Table - Dual Operator

58

Standard
c1 Pﬁ\;ﬁ‘rgeter Description Choices Default Parameter
Numbers
Rescue Speed:
Selects if the drive should run at the speed set in
Rescue Oper Spd (A3) or follow the controller speed
command when the drive is in Rescue Operation - Rescue Oper Spd
Rescue Speed Mode. - Selected Sped Rescue Oper Spd S4-15
* Rescue Oper Spd - the drive will run at the speed
set in Rescue Oper Spd (A3)
* Selected speed - drive will run at the commanded
speed from the controller.
Stall Prevention Acceleration Selection:
Selection that can help prevent overcurrent fault,
motor overload fault, or drive overload fault when
lifting a heavy load. - General Purpose
StallP Accel Seli:ii | « General Purpose - acceleration is paused as long as - Intelligent General Purpose i if L3-01
the current is above StallP Accel Lvl (A1). - Disabled
« Intelligent - accelerate in the shortest possible time
without exceeding StallP Accel Lvl (A1).
* Disabled - deactivates this feature.
Stall Prevent Run Selection:
Determines how Stall Prevention works during run.
To prevent the motor from stalling, the speed is
reduced when a transient overload occurs while
running. - Decel Time 1
StallP Run Sel * Decel Time 1 - motor decelerates using Decel - Decel Time 2 Decel Time 11 L3-05
Ramp 1 (A2) while Stall Prevention is performed. - Disabled
* Decel Time 2 - motor decelerates using C1-04
while Stall Prevention is performed.
* Disabled - drive runs at a set frequency. A heavy
load may cause speed loss.
Automatic Carrier Frequency Reduction:
Auto Fe Reduce Torque Boost incregses the output current limit while - Disabled Disabled 1838
decreasing the carrier frequency when the output - Enabled
current exceeds a certain value.
Terminal A1 Level: --10~+10 VDC
Term Al Level Sets the analog input A1 as uni-polar or bi-polar. -0~10VDC -10=+10VDC H3-01
Terminal A2 Level: --10~+10 VDC
Term A2 Level Sets the analog input A2 as uni-polar or bi-polar. -0~10VDC -10~+10VDC H3-09
Terminal FM Selection: --10~+10 VDC
Term FM Lvl Sel Sets the analog output FM as uni-polar or bi-polar. -0~10VDC -10=+10VDC H4-07
Terminal AM Selection: --10~+10 VDC
Term AM Lvl Sel Sets the analog output AM as uni-polar or bi-polar. -0~10VDC -10~+10VDC H4-08

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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control. Current Imbalance can heat up a PM motor
and lead to demagnetization of the magnets.

Standard
c1 I'-;‘la;ﬁ‘rgeter Description Choices Default Parameter
Numbers
Over Heat Pre Alarm Selection:
Sets the drive operation when an over heat pre-alarm
is detected.
Alarm Only - an alarm will be triggered that will not
shut down the drive
S . - Alarm Only
Ramp to Stop - an alarm is triggered, the drive - Coast to Stop
OH Pre-Alarm Sel | decelerates to a stop with the current s-curve, and a - Fast-Stop Alarm Only L8-03
fault output is triggered - Ramp to Stop
Coast to Stop - a fault is triggered that will shut off
power to the motor
Fast-Stop - an alarm is triggered, the drive decelerates
to a stop using Fast Stop Time (A1), and a fault output
is triggered
Input Phase Loss Protection:
* Defines when the drive will declare the PF fault. - Always Enabled
- Disabled
Inp Ph Loss Prot Note: 600V class drive model will not - Enbl at ConstSpd Always Enabled L8-03
accept a setting of “Always - Enbl During Run
Enabled”
Normal Terminal Stopping Device Mode: - I Threshold
Selects the type of NTSD the drive will be -2 Thresholds
NTSD Mode . . - 3 Thresholds External - Input P3-03
performing. For more details, refer to Normal
Terminal Stopping Device Mode on page 61. ) Externa} - Input
- Jerk Disabled
Permanent Magnet Current Unbalance Detection:
Enables or Disables output current imbalance _Disabled
PM Cur Unbal Det v | detection when running in Closed Loop PM Vector - Enabled Enabled iv L8-29

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

B Pre-Torque

Pre-torque is a feature that will eliminate rollback at the start of a run by producing torque before the mechanical
brakes lift. This feature requires the use of an external device like a load weigh device to determine how much motor
torque should be applied.

Note:

is limited to 120%.

Note:

Terminal A1/ A2 Bias and the Term A1/ A2 Gain parameters in the A1 sub-menu have no effect on pre-torque. Pre-torque

Pre-Torq Value 1 — 2 and Pre-Torq Input 1 — 2 have no effect when Trq Comp Type (C1) is set to Feed Forward or none of

the parameters in the C5 sub-menu is set to Pre-Torque. Pre-Torq Value 1 — 2 and Pre-Torq Input 1 — 2 will have an effect
regardless of setting of Pre-Torq Cmd Src (C1).

ONLY if the pre-torque signal will be fed from a serial message or a full scale £10V analog voltage, use settings
below (there is no setup procedure):

Table 30 Parameter Recommendation for Setting Up a Full-Scale Pre-Torque

Parameter Name (sub-menu) Default Recommended Starting Values
Trq Com Type (C1) Pre-Torque Pre-torque
Pre-Torq Cmd Src (C1) Disabled Refer to the car controller documentation to set it as Analog or Serial HPV.

Term A1 FuncSel (C5)

Speed Command

One of these analog inputs has to be set to Pre-Torque to enable pre-torque.

Term A2 FuncSel (C5) Pre-Torque
Pre-Torque Ramp T (A1) 500 ms 500 ms
PreTorq Bias@Dwn (A1) 0.0% 0.0%
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Parameter Name (sub-menu) Default Recommended Starting Values
Pre-Torq Value 1 -100.0% -100.0%
Pre-Torq Value 2 100.0% 100.0%
Pre-Torq Input 1 -100.0% -100.0%
Pre-Torq Input 2 100.0% 100.0%

Note: The load weigh device should be calibrated before adjusting the drive parameters.

ONLY if the pre-torque signal will be fed from an ANALOG voltage that is NOT a full scale =10V, follow the steps

below:

Table 31 Parameter Recommendation for Setting Up a NON-Full-Scale Pre-Torque

Parameter Name (sub-menu) Default Recommended Starting Values
Trq Comp Type (C1) Pre-Torque Pre-torque
Pre-Torq Cmd Src (C1) Disabled Disabled
Term A1 FuncSel (C5) Speed Command
NEITHER should be set to Pre-Torque
Term A2 FuncSel (C5) Pre-Torque
Pre-Torque Ramp T (A1) 500 ms 500 ms
PreTorq Bias@Dwn (A1) 0.0% 0.0%
Pre-Torq Value 1 (A1) -100.0% -100.0%
Pre-Torq Value 2 (A1) 100.0% 100.0%
Pre-Torq Input 1 (A1) -100.0% -100.0%
Pre-Torq Input 2 (A1) 100.0% 100.0%

1. With an EMPTY elevator (no test weights), run the elevator toward the middle of the hoistway to stay away

from the terminal floor when setting up Pre-torque.
2. Set the controller for inspection operation.

B Motor Overload

The motor overload is an electronic overload that protects the motor from overheating. This overload depends on
time, current output, and speed of the motor. The drive has 4 different overload types.

Table 32 Motor Overload Curves

Mtr O%A%;laract Descriptions Overload Curve
1507 g s 1\Rated Speed = 100% Speed
Geperal-purpose motor I . A: Max. speed for 200LJ and above
This overload should be used on ; i N\ B: Max. speed for 160MJ to 180 LJ
motor designed to operate from line 101\ C: Max. speed for 132MJ and below
ower. The motor cooling is most g ' HY
VT Motor power olng g i AN
effective when running at rated base S golf PN
frequency. The overload will more 50}; Continuo ! NG
likely be triggered at 100% load at H LA I B!
i i W
slow speeds. : P e
0533 100120 167200
Speed (%)
150
0 \ Rated Speed=100% Speed
s A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
Drive dedicated motor g 1[}(}-| C: Max. speed for 132MJ and below
Motor is designed to effectively cool ] | .
CT itself even at slow speeds. The motor S sl
can run with 100% load from 5Hz to sof
S0Hz. Continuous
v
0710 100120 167 200
Speed (%)
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Mtr O%A(é?aract Descriptions Overload Curve
150 [Rated Speed=100% Speed
60s A: Max. speed for 200LJ and above
B: Max. speed for 160MJ to 180 LJ
Vector motors — 100H C: Max. speed for 132MJ and below
==
. . . < gof
Motor is designed to effectively cool g
Vector Motor itself even at slow speeds. The motor E PN
can run with 100% load from 0.5Hz 50 j Continuous N |
to SOHz. vl
Pic
i
05 100120 167 200
Speed (%)

Instantaneous rating (60 3)

g

]
o B

Constant torque PM motors

Motor is designed to cool itself at
Constant Torque very slow speeds. The motor can run
with 100% load from 0.2% speed to
100% speed.

Torque (%)
%388

002 700 120 130 150
Percent of base speed (%)

B Normal Terminal Stopping Device Mode

This parameter allows the drive to perform pre-programmed NTS slowdowns when the elevator is running too fast
for it to make it to the terminal landings. When the drive/controller thinks the elevator is traveling too fast, the drive
can be forced to decelerate faster than normal to a slow running speed to safely make it to the terminal landings.
There are five methods of NTSD that can be selected:

External - Input:

This should be selected if the drive’s NTSD function will not be used, or if it is desired for the drive to go into NTSD
mode as soon as the input programmed for NTSD Input 1 in the C2 sub-menu is triggered logic low. The drive will
immediately slow down to the NTSD Speed (A1) and clamp the speed there. Once the speed command is below the
setting of NTSD Speed (A1), the drive will follow the speed command. While the drive is in NTSD Operation, only
the deceleration portion of the s-curve will be changed to use NTSD Decel Rate (A2), NTSD DeclrkStart (A2), and
NTSD DecellrkEnd (A2). The drive will get out of NTSD Operation and back into normal operation when the NTSD
input is re-asserted as logic high again.

Table 33 External - Input NTSD Mode Logic Input Table

NTSD Input 1 NTSD Input 2 Result
Not Used Internal NTSD function of drive is not used
1 Normal operation
Not Used Use NTSD Decel Rate, NTSD DecJrkStart, and NTSD DecelJrkEnd
0 to decelerate the elevator. Clamp speed command so it cannot exceed
NTSD Speed
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Controller 70fpm
Speed
Command
70fpm
Speed

Feedback
NTSD Speed (A1)

NTSD Input 1 NTSD Decel Rate(A2), NTSD
(C2) DeclrkStart (A2), and NTSD
DecellrkEnd (A2)
NTSD Active (C3) |

Figure 17 External - Input NTSD Mode Logic Input Table
One Threshold:

This should be selected if the drive uses only one speed check point to determine whether or not it should go into
NTSD Operation. When NTSD Input 1 in the C2 sub-menu is triggered logic low, the drive will compare the speed
feedback to NTSD Threshold 1 (A1). If the speed feedback is faster than NTSD Threshold 1 (A1), the drive will slow
down to the NTSD Speed (A1) and clamp the speed there. Once the speed command is below the setting of NTSD
Speed (A1), the drive will follow the speed command. While the drive is in NTSD Operation, only the deceleration
portion of the s-curve will be changed to use NTSD Decel Rate (A2), NTSD DecJrkStart (A2), and NTSD
DecellJrkEnd (A2). The drive will get out of NTSD Operation and back into normal operation when the NTSD input
is re-asserted as logic high and the speed feedback is slower than or running at NTSD Speed (A1).

Table 34 One Threshold NTSD Mode Function Table
NTSD Input 1 NTSD Input 2 Result

1 Normal operation

Not Used

If
| speed feedback | > NTSD Threshold 1
0 decelerate elevator using NTSD Decel Rate, NTSD DecJrkStart, and
NTSD DecelJrkEnd and clamp the drive speed command to
| speed command | < NTSD Speed

Example:

NTSD SpdFd LvI1 (D1) = 80 fpm
NTSD Threshold 1 (A1) =70 fpm
NTSD Speed (A1) = 10 fpm

Controller \ NTSD Threshold 1
Speed

Command 80fpm (A1)

70fpm

Speed
Feedback

NTSD Speed (A1)
NTSD Input 1 NTSD Decel Rate(A2), NTSD
(C2) | DecJrkStart (A2), and NTSD
DecellrkEnd (A2)
NTSD Active (C3) j—

Figure 18 One Threshold NTSD Mode Diagram
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Two Thresholds:

This should be selected if the drive uses two speed check points to determine whether or not it should go into NTSD
Operation. When NTSD Input 1 or NTSD Input 2 in the C2 sub-menu is triggered logic low, the drive will compare
the speed feedback to NTSD Threshold 1 (A1) or NTSD Threshold 2 (A1). If the speed feedback is faster than NTSD
Threshold 1 (A1) or NTSD Threshold 2 (A1), the drive will slow down to the NTSD Speed (A1) and clamp the speed
there. Once the speed command is below the setting of NTSD Speed (A1), the drive will follow the speed command.
While the drive is in NTSD Operation, only the deceleration portion of the s-curve will be changed to use NTSD
Decel Rate (A2), NTSD DeclrkStart (A2), and NTSD DecellrkEnd (A2). The drive will get out of NTSD Operation
and back into normal operation when: the NTSD inputs are re-asserted as logic high and the speed feedback is slower
than or running at NTSD Speed (A1).

Table 35 Two Thresholds NTSD Mode Function Table

NTSD Input 1 NTSD Input 2 Result
1 1 Normal operation
if
| speed feedback | > NTSD Threshold 2
1 0 decelerate elevator using NTSD Decel Rate, NTSD DeclrkStart, and

NTSD DecellrkEnd and clamp the drive speed command to
| speed command | < NTSD Speed

0 1 .
if
| speed feedback | > NTSD Threshold 1
decelerate elevator using NTSD Decel Rate, NTSD DeclJrkStart, and
NTSD DecellrkEnd and clamp the drive speed command to
0 0 | speed command | < NTSD Speed

Example:
NTSD SpdFd LvI2 (D1) = 80 fpm

NTSD SpdFd Lvi1 (D1) = 23 fpm
NTSD Threshold 2 (A1) = 70 fpm
NTSD Threshold 1 (A1) = 60 fpm
NTSD Speed (A1) = 10 fpm

Controller 7 ™ NTSD Threshold 2 (A1
Speed 80fpm,
Comman, d
NTSD Threshold 1 (A1)

(A1)
70fpm /

Speed 60fpm
Feedback 23fpm

NTSD Speed (A1)
NTSD Input 1 [
) | NTSD Decel Rate(A2), NTSD
DeclrkStart (A2), and NTSD
NTSD Input 2 — DecellrkEnd (A2)
(€2)
—
NTSD Active (C3) |

Figure 19 Two Thresholds NTSD Mode Diagram

Three Thresholds:

This should be selected if the drive uses three speed check points to determine whether or not it should go into NTSD
Operation. When NTSD Input 1 and/or NTSD Input 2 in the C2 sub-menu is triggered logic low, the drive will
compare the speed feedback to NTSD Threshold 1 (A1), NTSD Threshold 2 (A1), or NTSD Threshold 3 (A1). If the
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speed feedback is faster than NTSD Threshold 1 (A1), NTSD Threshold 2 (A1), or NTSD Threshold 3 (A1), the
drive will slow down to the NTSD Speed (A1) and clamp the speed there. Once the speed command is below the
setting of NTSD Speed (A1), the drive will follow the speed command. While the drive is in NTSD Operation, only
the deceleration portion of the s-curve will be changed to use NTSD Decel Rate (A2), NTSD DecJrkStart (A2), and
NTSD DecellrkEnd (A2). The drive will get out of NTSD Operation and back into normal operation when the NTSD
inputs are re-asserted as logic high and the speed feedback is slower than or running at NTSD Speed (A1).

Table 36 Three Thresholds NTSD Mode Function Table
NTST Input 2

NTSD Input 1 Result

Normal operation

if
| speed feedback | > NTSD Threshold 3
decelerate elevator using NTSD Decel Rate, NTSD DecJrkStart, and
NTSD DecellrkEnd and clamp the drive speed command to
| speed command | < NTSD Target Speed
if
| speed feedback | > NTSD Threshold 2
decelerate elevator using NTSD Decel Rate, NTSD DecJrkStart, and
NTSD DecelJrkEnd and clamp the drive speed command to
| speed command | < NTSD Speed
if
| speed feedback | > NTSD Threshold 1
decelerate elevator using NTSD Decel Rate, NTSD DecJrkStart, and
NTSD DecellrkEnd and clamp the drive speed command to
| speed command | < NTSD Speed

Example:

NTSD SpdFd LvI3 (D1) = 80 fpm
NTSD SpdFd LvI2 (D1) = 60 fpm
NTSD SpdFd Lvl1 (D1) = 23 fpom
NTSD Threshold 3 (A1) = 80 fpm
NTSD Threshold 2 (A1) = 60 fpm
NTSD Threshold 1 (A1) =20 fpm

Controller
Speed
Command

NTSD Threshold 3 (A1)

NTSD Threshold 2 (A1)

80fpm

/\ 4fpm NTSD Threshold 1 (A1)
23fpm /
A\
] -
| ]
[N
|_| |—'I
]
NTSD Active (C3), -

Figure 20 Three Thresholds NTSD Mode Diagram

Speed
Feedback 20fpm

NTSD Speed (A1)

NTSD Input 1

©) NTSD Decel Rate(A2), NTSD

DeclrkStart (A2), and NTSD

NTSD Input 2 DecellrkEnd (A2)

(2)

Jerk Disabled:

This should be selected if it is desired for the drive to go into NTSD mode with the deceleration jerks disabled. The
drive will go into NTSD Operation as soon as the input programmed for Not in NTSD in the C2 sub-menu is
triggered logic low or if NTSD Active in the C2 sub-menu is triggered logic high. The drive will immediately slow
down to the NTSD Speed (A1) and clamp the speed there. Once the speed command is below the setting of NTSD
Speed (A1), the drive will follow the speed command. While the drive is in NTSD Operation, only the deceleration
portion of the s-curve will be changed to use NTSD Decel Rate (A2) and have no deceleration jerks. The drive will
get out of NTSD Operation and back into normal operation when the NTSD logic input is re-asserted as logic low or
high again.
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Table 37 Jerk Disabled - NTSD Active and Not in NTSD Function Table

NTSD Active Not in NTSD Result
0 Not Used .
Normal operation
Not Used 1
1 Not Used Use NTSD Decel Rate and no deceleration jerks to decelerate the
Not Used 0 elevator. Clamp speed command so it cannot exceed NTSD Speed.
Controller 70fpm
Speed
Command
70fpm
Speed

Feedback
NTSD Speed (A1)

NTSD Decel Rate(A2) and
Not in NTSD (C2) nojerks
NTSD Active (C3) Ii

Figure 21 Jerk Disabled NTSD Mode Diagram with Not NTSD Input

Controller 70fpm
Speed
Command

70fpm

Speed
Feedback
NTSD Speed (A1)

NTSD Decel Rate(A2) and
no jerks

NTSD Active (C2)

NTSD Active (C3) |

Figure 22 Jerk Disabled NTSD Mode Diagram with NTSD Active Input
B Pulse Pre-Torque

The pulse pre-torque (PPT) is a function that will eliminate rollback in an elevator that does NOT have a load
weighing device AND the PM motor has a SPLINED type brake. The splined type brakes are best-suited for this
feature because there is a small amount of mechanical float to determine car loading. The drive will take ~ 1 second
to determine the car loading before the speed regulator release signal is active. Traditional pre-torque and position
lock should be disabled when PPT is enabled.
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B Rescue Operation

The Rescue Operation is a feature in the drive that will assist the elevator to run to the nearest floor in the event of a
power outage when a backup battery or UPS (uninterruptable power supply) is being used.

Parameter Names (sub-menu) Default
LightLoad Search (C1) Disabled
LightLdSrchMethod (C1) Regen Direction
Power Supply Sel (C1) Battery
UPS Spd Lmt Sel (C1) Enabled
Rescue Speed (C1) Rescue Oper Spd
LightLd SrchTime (A1) 1.0 Sec
LightLd Srch Spd (A1) 10.00%
Rescue Trq Limit (A1) 100%

UPS Power Rating (A1) 0.0 kVA
DC VoltLvl@Rescue (A1) ov
PS ReductnDetLvl (A1) 80%
Rescue Oper Spd (A3) 0 fpm

Torque Limit During Rescue Operation

This function will set a limit on how much peak torque the drive can apply to try to limit the amount of power drawn
from the battery or UPS. Once the drive is out of Rescue Operation mode, the drive switches back to using the Motor
Torque Limit and the Regen Torque Limit in the A1 sub-menu.

Parameter Names (sub-menu)
Rescue Trq Limit (A1)

Recommended Setting
100%

Light Load Function

If a load weighing device is not being used to determine the direction of least work (direction that the elevator wants
to drift when brakes are open), the drive can be used to determine the direction of least work. After the drive
determines the direction, it will notify the controller which direction it will be traveling via logic output and force the
elevator to run in that direction. Refer to Figure 23.

Parameter Names (sub-menu) Recommended Setting
LightLoad Search (C1) Output Current
LightLdSrchMethod (C1) Enable-Mtr 1 Only
LightLd SrchTime (A1) 0.5
LightLd Srch Spd (A1) 5%

Under Voltage Fault During Rescue Operation

When the drive is in Rescue Operation, it will change the under voltage fault threshold. This will allow the drive to
operate a motor with a lower voltage UPS or battery.

Parameter Names (sub-menu) Recommended Setting
Set to the DC voltage that is expected when the drive is

being powered by a UPS or battery.

DCVoltLvl@Rescue (A1)

MAGNETEK M1000 AC Elevator Drive Technical Manual



5 Parameter Table - Dual Operator

Rescue Operation Speed Command

When the drive is in Rescue Operation, the drive can be programmed to either use a preset running speed in the A3

sub-menu Rescue Operation Speed or follow the commanded speed from the car controller.

Parameter Names (sub-menu) Recommended Setting
Rescue Speed (C1) Refer to the car controller documentation
Rescue Oper Spd (A3) Refer to the car controller documentation

Rescue Oper Spd (A3)
LightLd SrchTime (A1)

Speed Command

LightLd SrchSpd (A1)

Drive Enable (C2) J

Rescue Oper (C2)

RUN (C2)

Speed Regulator
Release (C3)

A
77777/

Brake Control (C3)

2z

LightLoadDetStat (C3)

LightLoadDirect (C3)

Figure 23 Rescue Operation Timing Diagram
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B LOGIC INPUTS C2 Sub-menu
Table 38 LOGIC INPUTS C2 Parameter List

C2 Parameter

Standard Parameter
e Default

Description Numbers

Term S1 Func Sel | 1erminal S1 Function Selection: Drive Enable H1-01
Logic Input 1 on terminal S1

Term S2 Func Sel Termlnal S2 Functlop Selection: Run H1-02
Logic Input 2 on terminal S2

Terminal S3 Function Selection:
Term S3 Func Sel Logic Input 3 on terminal S3 Up/Dwn H1-03

Term S4 Func Sel Termlnal S4 Functlop Selection: Fault Reset H1-04
Logic Input 4 on terminal S4

Term S5 Func Sel | 1erminal SS Function Selection: Step Ref BO H1-05
Logic Input 5 on terminal S5

Terminal S6 Function Selection:
Term S6 Func Sel Logic Input 6 on terminal S6 Step Ref Bl H1-06

Terminal S7 Function Selection:
Term S7 Func Sel Logic Input 7 on terminal $7 Step Ref B2 H1-07

Term S8 Func Sel | 1erminal S8 Function Selection: Term Not Used H1-08
Logic Input 8 on terminal S8

Logic Input Choices

Note: It is recommended that if a logic input terminal is not to be used, the terminal should be programmed to “Term Not Used.’
This is more relevant for the Multi-Step Reference inputs because the speed selected through the S1-S8 terminals overrides
any speed received from the analog input or serial messages.

Table 39 Logic Input Choices

C2 Parameter

Choices Description Standard Settings

Alternate S-Curve:

The drive will switch the S-Curve profile over to the alternate
S-Curve in the A2 sub-menu.

Alternate Scurve * Open/Inactive: Drive uses the default S-curve. 86
¢ Closed/Active: Drive uses the Alternate S-Curve in the A2

sub-menu.

Base Block Normally Closed:

The drive output transistors will not switch/gate on.
* Open/Inactive: The output transistors are disabled.
* Closed/Active: The output transistors are enabled.

Base Block N.C.

Base Block Normally Open:

The drive output transistors will not switch/gate on.
* Open/Inactive: The output transistors are enabled.
* Closed/Active: The output transistors are disabled.

Brake Feedback:

The drive will monitor this input signal to verify that the
switch brake is physically lifting or dropping with a normally
open micro switch.

* Open/Inactive: Brake is dropped.

* Closed/Active: Brake is lifted/picked.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

Base Block N.O.

Brake Feedback 79
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C2 Parameter
Choices

Description

Standard Settings

Brake Feedback2

Brake Feedback 2:

The drive will monitor this input signal to verify that the
switch brake is physically lifting or dropping with a normally
closed micro switch.

» Open/Inactive: Brake is lifted/picked.

* Closed/Active: Brake is dropped.

5B

Comm Test Mode

Communication Test Mode:

Built-in function for self-diagnosing serial communications
operation.

* Open/Inactive: No test will be performed.

* Closed/Active: Test will start.

67

DL Dist Correctn fii. iv

Direct Landing Distance Correction:
The drive will stop at the designated floor with greater
accuracy if the Direct Landing function is active.
Note: Functionality is limited to Standard
Navigation operation in the U10 sub-
menu.
* Open/Inactive: Drive will not initiate Direct Landing
function.
* Closed/Active: Drive will activate Direct Landing function.

5C

Drive Enable

Drive Enable:

If this is set as a logic input, the drive output can be disabled

or enabled.

* Open/Inactive: Drive will not output voltage or current to
the motor.

* Closed/Active: Drive will allow voltage or current to be
output to the motor.

80

Fast-Stop N.C.

Fast Stop Normally Closed:

The drive will decelerate to a stop using the deceleration rate
set in Fast Stop Time (A2). The drive can only be restarted
after coming to a complete stop, the input is open/inactive,
and removing the run signal.

» Open/Inactive: Drive will not decelerate to a stop.

* Closed/Active: Drive will begin to decelerate to a stop.

17

Fast-Stop N.O.

Fast Stop Normally Open:

The drive will decelerate to a stop using the deceleration rate
set in Fast Stop Time (A2). The drive can only be restarted
after coming to a complete stop, the input is closed/active and
removing the run signal.

» Open/Inactive: Drive will begin to decelerate to a stop.

* Closed/Active: Drive will not decelerate to a stop.

15

Fault Reset

Fault Reset:

Active drive fault will be reset.

* Open/Inactive: Drive will not attempt to reset active faults.
* Closed/Active: Drive will reset the active fault.

14

Inspection Oper

Inspection Speed Operation:
The drive will run at a predefined inspection speed.
Note: Functionality is limited to Standard
Navigation operation in the U10 sub-
menu.
* Open/Inactive: Drive operates normally.
* Closed/Active: Drive will run at a predefined inspection
speed.

54

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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C2 Parameter
Choices

Description

Standard Settings

Intermed Speed

Inspection Speed Operation:
The drive will run at a predefined inspection speed.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.
* Open/Inactive: Drive operates normally.
¢ Closed/Active: Drive will run at a predefined speed.

51

Jog Freq Ref

Jog Frequency Reference:
The drive will run at a predefined jog frequency.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.
* Open/Inactive: Drive operates normally.
* Closed/Active: Drive will run at a predefined jog speed.

Leveling Speed

Leveling Speed:
The drive will run at a predefined leveling speed.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.
* Open/Inactive: Drive operates normally.
¢ Closed/Active: Drive will run at a predefined speed.

53

Motor 2 Select

Motor 2 Selection:
The drive can control two different induction motors
independently.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.
* Open/Inactive: Drive is running the default motor (motor
1).

* Closed/Active: Drive is running motor 2.

16

Motor Cont Fdbk

Motor Contactor Feedback:

The drive will monitor this input signal to verify that the
motor contactor is physically picking or dropping with a
normally open auxiliary relay.

* Open/Inactive: Motor contactor is open/dropped.

* Closed/Active: Motor contactor is closed/picked.

56

Motor Cont Fdbk2

Motor Contactor Feedback 2:

The drive will monitor this input signal to verify that the
motor contactor is physically picking or dropping with a
normally closed auxiliary relay.

* Open/Inactive: Motor contactor is closed/picked.

* Closed/Active: Motor contactor is open/dropped.

SA

Multi-Acc/Dec 1

Multi Acceleration or Deceleration 1:
The drive will accelerate or decelerate using different
acceleration or deceleration rates.

Multi-Acc/Dec 2

Multi Acceleration or Deceleration 2:
The drive will accelerate or decelerate using different
acceleration or deceleration rates.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.

1A

N.C Extrn Alm 2D

Normally Closed External Alarm 2D:

The drive will declare an alarm at any time and continue
to run.

* Open/Inactive: Drive will declare an alarm at any time.
* Closed/Active: Drive will operate normally.

2D

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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C2 Parameter

Choices Description Standard Settings

Normally Closed External Alarm 2F:

The drive will declare an alarm only during a run and

continue to run.

N.C Extm Alm2F | ] Open/Inactive: Drive will declare an alarm only during a 2F
run.

* Closed/Active: Drive will operate normally.

Normally Closed External Fault 21:

The drive will ramp to a stop, then declare a fault at any time.

N.C Extrn Flt 21 * Open/Inactive: Drive will ramp to a stop and declare a fault 21
at any time.

* Closed/Active: Drive will operate normally.

Normally Closed External Fault 23:

The drive will ramp to a stop, then declare a fault, but only

during a run.

» Open/Inactive: Drive will ramp to a stop, then declare a
fault, but only during a run.

* Closed/Active: Drive will operate normally.

Normally Closed External Fault 25:

The drive will declare a fault and coast to a stop at any time.

N.C Extrn Flt 25 * Open/Inactive: Drive will declare a fault and coast to a stop 25
at any time.

* Closed/Active: Drive will operate normally.

Normally Closed External Fault 27:

The drive will declare a fault and coast to a stop, but only

during a run.

» Open/Inactive: Drive will declare a fault and coast to a
stop, but only during a run.

* Closed/Active: Drive will operate normally.

Normally Closed External Fault 29:

The drive will go into a fast stop, then declare a fault at

any time.

* Open/Inactive: Drive will go into a fast stop, then declare a
fault at any time.

* Closed/Active: Drive will operate normally.

Normally Closed External Fault 2B:

The drive will go into a fast stop, then declare a fault, but only

during a run.

* Open/Inactive: Drive will go into a fast stop, then declare a
fault, but only during a run.

* Closed/Active: Drive will operate normally.

N.C Extrn Flt 23 23

N.C Extrn F1t 27 27

N.C Extrn FIt 29 29

N.C Extrn FIt 2B 2B

Normally Open External Fault 2C:

The drive will declare an alarm at any time and continue
N.O Extrn Alm 2C | to run. 2C
* Open/Inactive: Drive will operate normally.

* Closed/Active: Drive will declare an alarm at any time.

Normally Open External Alarm 2E:

The drive will declare an alarm only during a run, and
continue to run.

N.OExtmAlm 2E | | Open/Inactive: Drive will operate normally. 2B
* Closed/Active: Drive will ramp to a stop and declare a fault

at any time.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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C2 Parameter
Choices

Description

Standard Settings

N.O Extrn FIt 20

Normally Open External Fault 20:

The drive will ramp to a stop, then declare a fault at any time.

* Open/Inactive: Drive will operate normally.

¢ Closed/Active: Drive will ramp to a stop and declare a fault
at any time.

20

N.O Extrn Flt 22

Normally Open External Fault 22:

The drive will ramp to a stop, then declare a fault, but only

during a run.

 Open/Inactive: Drive will operate normally.

* Closed/Active: Drive will ramp to a stop, then declare a
fault, but only during a run.

22

N.O Extrn Flt 24

Normally Open External Fault 24:

The drive will declare a fault and coast to a stop at any time.

* Open/Inactive: Drive will operate normally.

¢ Closed/Active: Drive will declare a fault and coast to a stop
at any time.

24

N.O Extrn Flt 26

Normally Open External Fault 26:

The drive will declare a fault and coast to a stop but only

during a run.

* Open/Inactive: Drive will operate normally.

* Closed/Active: Drive will declare a fault and coast to a
stop, but only during a run.

26

N.O Extrn Flt 28

Normally Open External Fault 28:

The drive will go into a fast stop, then declare a fault at

any time.

* Open/Inactive: Drive will operate normally.

¢ Closed/Active: Drive will go into a fast stop, then declare a
fault at any time.

28

N.O Extrn Flt 2A

Normally Open External Fault 2A:

The drive will go into a fast stop, then declare a fault, but only

during a run.

* Open/Inactive: Drive will operate normally.

* Closed/Active: Drive will go into a fast stop, then declare a
fault, but only during a run.

2A

Nominal Speed

Nominal Speed:

The drive will run at a predefined speed.

Functionality is limited to Standard Navigation operation in
the U10 sub-menu.

» Open/Inactive: Drive will operate normally.

* Closed/Active: Drive will run at a predefined speed.

50

Not in NTSD

Not in Normal Terminal Stopping Device:

The drive will activate NTSD Mode. Refer to Normal
Terminal Stopping Device Mode on page 61.

* Open/Inactive: Drive will go into NTSD Mode.

* Closed/Active: Drive will operate normally.

82

NTSD Active

Normal Terminal Stopping Device Active:

The drive will activate NTSD Mode. Refer to Normal
Terminal Stopping Device Mode on page 61.

» Open/Inactive: Drive will operate normally.

¢ Closed/Active: Drive will go into NTSD Mode.

83

NTSD Input 1

Normal Terminal Stopping Device Input 1:
The drive will activate NTSD Mode. Refer to Normal
Terminal Stopping Device Mode on page 61.

84

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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C2 Parameter
Choices

Description

Standard Settings

NTSD Input 2

Normal Terminal Stopping Device Input 2:
The drive will activate NTSD Mode. Refer to Normal
Terminal Stopping Device Mode on page 61.

85

Pre-Torque Latch fit. iv

Pre-Torque Latch:

The drive will clamp the pre-torque signal.

» Open/Inactive: Pre-torque reference will follow the
command from the controller.

* Closed/Active: Pre-torque reference will be clamped
to the value that was seen when the input was
triggered.

81

Releveling Speed

Releveling Speed:
The drive will run at a predefined speed.
Note: Functionality is limited to Standard
Navigation operation in the U10 sub-menu.
 Open/Inactive: Drive will operate normally.
* Closed/Active: Drive will run at a predefined speed.

52

Rescue Oper

Rescue Operation:

The drive will activate Rescue Operation.

* Open/Inactive: Drive will operate normally.

* Closed/Active: Drive will activate Rescue Operation.

55

Run

Run:

The drive will run.

* Open/Inactive: Drive will not run at all.
* Closed/Active: Drive will run.

42

Run Down

Run Down:

The drive will run in the down direction.

» Open/Inactive: Drive will not run at all.

* Closed/Active: Drive will run in the down direction.

41

Run Up

Run Up:

The drive will run in the up direction.

* Open/Inactive: Drive will not run at all.

* Closed/Active: Drive will run in the up direction.

40

Speed Limit Down

Speed Limit Down:
The drive will limit speed in the down direction to
leveling speed.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.
* Open/Inactive: Drive will operate normally.
* Closed/Active: Drive will limit speed in the down
direction.

58

Speed Limit Up

Speed Limit Up:
The drive will limit speed in the up direction to
leveling speed.
Note: Functionality is limited to Standard Navigation
operation in the U10 sub-menu.
* Open/Inactive: Drive will operate normally.
* Closed/Active: Drive will limit speed in the up direction.

57

Step Ref BO

Step Ref B1

Step Ref B2

Step Ref' B3

Step Reference Bit 0 — 3:

The drive will use these 4 bits to select the appropriate speed
command in the A3 sub-menu. The sequence can be found in
Table 26 on page 49.

32

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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C2 gﬁ;iac";gter Description Standard Settings

Terminal Not Used:

The programmed logic input will not have any functionality.
Timer Function:

The drive digital output can be delayed by a digital input.

Term Not Used F

Timer Function

Note: Functionality is limited to Standard Navigation 18
operation in the U10 sub-menu.
Up or Down:
Up/Dwn The drive will run up or run down, depending on the signal. 43

 Open/Inactive: Drive will run up.
* Closed/Active: Drive will run down.

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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B LOGIC OUTPUTS C3 Sub-menu
Table 40 LOGIC OUTPUTS C3 Parameter List

C3 Parameter

Standard Parameter

Normally open relay output

. Description Default N
P1 Func Sel P1-CI Function Selection: During RUN 2 H2-04
Photocoupler output 1
P2 Func Sel P2 - C2 Function Selection: Term Not Used H2-05
Photocoupler output 2
M1-M2 Func Sel M1 - M2 Function Selection: Brake Control H2-01
Normally open relay output
M3-M4 Func Sel M3 - M4 Function Selection: Mtr Contact Ctrl H2-02
Normally open relay output
M5-M6 Func Sel MS - M6 Function Selection: Drive Ready H2-03

Logic Output Choices

The cross reference of the choices in the Logic Outputs (C3) between the Magnetek and Standard Menus are listed

below.

Table 41 Logic Output Choices

C3g€;ia£:ter Standard Settings Standard Choices
BaseBIk 1 8 During Baseblock (N.O.)
BaseBlk 2 1B During Baseblock 2 (N.C.)

Brake Control 50 Brake Control
Brk Trans Fault 4E Braking Transistor Fault (rr)
Current Mon Stat 5C Motor Current Monitor
DC Bus Undervolt 7 DC Bus Undervoltage
Door Zone 52 Door Zone Reached
Drive Ready 6 Drive Ready (READY)
During RUN 1 0 During Run
During RUN 2 37 During Frequency Output
Fan Alrm Det 60 Internal Cooling Fan Alarm
Fault E Fault
Fault Reset 1E Reset Enabled
LightLoadDetStat 55 Light Load Direction Detection Status
LightLoadDirect 54 Light Load Direction
Maintenance 2F Maintenance Period
Minor Fault 10 Minor Fault
Motor 2 Selected 1C Motor 2 Selection
Mtr Contact Ctrl 51 Output Contactor Control
NTSD Active 43 NTSD Active
OH Prealarm 20 Drive Overheat Pre-alarm (oH)
Overload (OL1) IF Motor Overload Alarm (oL 1)
OVRLD Shdwn Alm 42 Motor Overload Shut Down Alarm
PF Detected 47 Input Phase Loss

PoleSearch Stat 61 Motor Pole Search Status

Ref Source 9 Speed Reference Source

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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76

C3 Parameter

Standard Settings

Standard Choices

Choices
Regenerating iii. iv 1D During Regeneration
Reset Cmd Active 11 Fault Reset Command Active
Reverse Dir 1A During Down Direction
Run Cmd Source A Up/Down Command Source
SafeDisable Stat 58 Safe Disable Status
Spd Detection 1 Speed Detection 1
Spd Detection 2 5 Speed Detection 2
Spd Detection 3 15 Speed Detection 3
Spd Detection 4 16 Speed Detection 4
Spd Ref Release 44 Speed Reference Release
Spd Reg Release 41 Speed Regulator Release
SpdRef/Out Agr 1 2 Speed Agree 1
SpdRef/Out Agr 2 13 Speed Agree 2
SpdRef/Set Agr 1 3 User-set Speed Agree 1
SpdRef/Set Agr 2 14 User-set Speed Agree 2
Speed Dev Low il iv 40 Speed Deviation Low
Term Not Used F Not Used (Through Mode)
Timer Output 12 Timer Output
Torque Detect 1 B Torque Detection 1
Torque Detect 2 18 Torque Detection 2
Torque Limit ii. iii, iv 30 During Torque Limit
Zero Servo End fii. iv 33 Within Position Lock Bandwidth
Zero Speed 1 Zero Speed
!BaseBlk 1 108 Inverse of Speed Reference Source
|BaseBlk 2 11B Inverse of During Baseblock 2 (N.C.)
!Brake Control 150 Inverse of Brake Control
IBrk Trans Fault 14E Inverse of Braking Transistor Fault (rr)
!CurrentMonStat 15C Inverse of Motor Current Monitor
IDC Bus Undervlt 107 Inverse of During Baseblock (N.O.)
!Door Zone 152 Inverse of Door Zone Reached
Drive Ready 106 Inverse of DC Bus Undervoltage
!During RUN 1 100 Inverse of During Run
!During RUN 2 137 Inverse of During Frequency Output
!Fan Alrm Det 160 Inverse of Internal Cooling Fan Alarm
Fault 10E Inverse of Fault
!Fault Reset 11E Inverse of Reset Enabled
!LightLoadDetSta 155 Inverse of Light Load Direction Detection Status
!LightLoadDirect 154 Inverse of Light Load Direction
!Maintenance 12F Inverse of Maintenance Period
'Minor Fault 110 Inverse of Minor Fault
!Motor 2 Select . it iii 11C Inverse of Motor 2 Selection
!MtrContact Ctrl 151 Inverse of Output Contactor Control
INTSD Active 143 Inverse of NTSD Active
!0H Prealarm 120 Inverse of Drive Overheat Pre-alarm (oH)
10verload (OL1) 11F Inverse of Reset Enabled
!IOVRLD ShdwnAlm 142 Inverse of Motor Overload Shut Down Alarm

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
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C3 Parameter

Standard Settings

Standard Choices

Choices
IPF Detected 147 Inverse of Input Phase Loss
PoleSearch Stat v 161 Inverse of Motor Pole Search Status
IReference Src 109 Inverse of Speed Reference Source
'Regenerating 11D Inverse of Regenerating
IResetCmd Active 111 Inverse of Fault Reset Command Active
IReverse Dir 11A Inverse of During Down Direction
'Run Cmd Source 10A Inverse of Up/Down Command Source
1SafeDisableStat 158 Inverse of Safe Disable Status
1Spd Detection 1 104 Inverse of Speed Detection 1
!Spd Detection 2 105 Inverse of Speed Detection 2
1Spd Detection 3 115 Inverse of Speed Detection 3
!1Spd Detection 4 116 Inverse of Speed Detection 4
!Spd Ref Release 144 Inverse of Safe Reference Release
!Spd Reg Release 141 Inverse of Speed Regulator Release
ISpdRef/Out Agrl 102 Inverse of User-set Speed Agree 1
ISpdRef/Out Agr2 113 Inverse of Speed Agree 2
ISpdRef/Set Agrl 103 Inverse of Speed Detection 1
ISpdRef/Set Agr2 114 Inverse of User-set Speed Agree 2
!Speed Dev Low fii: iv 140 Inverse of Speed Deviation Low
!Timer Output 112 Inverse of Timer Output
Torque Detect 1 10B Inverse of Torque Detection 1
Torque Detect 2 118 Inverse of Torque Detection 2
!Torque Limit . iii. iv 130 Inverse of During Torque Limit
1Zero Servo End it iv 133 Inverse of Within Position Lock Bandwidth
1Zero Speed 101 Inverse of Zero Speed

i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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B ANALOG OUTPUTS C4 Sub-menu
Table 42 ANALOG OUTPUTS C4 Parameter List

Standard Parameter
Numbers

C4 Parameter

. Description Default

Term FM Func Sel Terminal FM Selection: Speed Reference H4-01
Analog output 1

Term AM Func Sel Terminal AM Selection: Speed Feedback H4-04
Analog output 2

Analog Output Choices
The cross reference of the choices in the Analog Outputs (C4) between the Magnetek and Standard are listed below.
Table 43 Analog Output Choices

c“gﬁ;?é:?“ Standard Settings Standard Choices
Al Opt Ch1 Level 121 Al Opt Chl Level
Al Opt Ch2 Level 122 Al Opt Ch2 Level
Al Opt Ch3 Level 123 Al Opt Ch3 Level
ASR Out w/o Fil fii. iv 625 Feedback Control Output
Car Accel Rate v 431 Car Acceleration Rate
dAxis CtrlOutp 1. fit, iv 608 d-Axis Current Controller Output
DC Bus Voltage 107 DC Bus Voltage
Distance-to-go iV 442 Remaining Distance
Encoder Speed 192 Encoder Speed
Flux Position v 613 Flux Position
Heatsink Temp 408 Heatsink Temperature
InertiaComp Outp fil. iV 626 Inertia Compensation Output
Input Speed 101 Speed Reference
MaxCurrent@Acc 426 Max. Current during Acceleration
MaxCurrent@Dec 427 Max. Current during Deceleration
MaxCurrent@Level 429 Max. Current during Leveling Speed
MaxCurrent@Run 428 Max. Current during Constant Speed
Mot EXC Surrent it 602 Motor Excitation Current (Id)
Mot SEC Current 601 Motor Secondary Current (Iq)
Motor OL1 Level 416 Motor Overload Estimate (oL 1)
Not Used 000 Not Used
Offset Frequency 621 Offset Frequency
Output Current 103 Output Current
Output kWatts 108 Output Power
Output Speed 102 Output Speed
Output Voltage 106 Output Voltage Reference
PG1 CounterValue 618 Speed Detection PG1 Counter
PG2 CounterValue 619 PG2 Counter Value
PID Diff Fdbk 502 PID Diff Fdbk
PID Feedback 1 501 PID Feedback 1
PID Feedback 2 505 PID Feedback 2
PID Input 502 PID Input

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number
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C4g€;iacne1§ter Standard Settings Standard Choices
PID Output 503 PID Output
PID Setpoint 504 PID Setpoint
PosLck Dev Count fii. iv 622 Position Lock Deviation Counter
Pre-Torque Ref'ii. i, iv 190 Torque Compensation
qAxis I CtrlOutp 1. iit, iv 607 q-Axis Current Controller Output
Rescue SpdLimLvl 440 Speed Reference Limit at Rescue Operation
Spd Ctrl Input fit. iv 603 Speed Control Loop Input
Spd Ctrl Output iit. iv 604 Speed Control Loop Output
SpdFbkCmp Output iV 656 Speed Feedback Compensation Output
Speed Command 191 Speed Reference
Speed Feedback i i, iv 105 Speed Feedback
Speed Reference 116 Output Speed after Soft Start
Term A1 Level 113 Terminal A1 Input Voltage
Term A2 Level 114 Terminal A2 Input Voltage
Term A3 Level 115 Terminal A3 Input Voltage
Term RP Inp Freq 124 Term RP Inp Freq
Term Not Used 31 Not Used
Torque Reference i iii. iv 109 Torque Reference
Up/Dn 2 Bias Val 620 Up/Dn 2 Bias Val
Voltage Ref (Vd) i iii, iv 606 Output Voltage Reference (Vd)
Voltage Ref (V(q) i fi. iv 605 Output Voltage Reference (Vq)
i Parameter accessible in V/f control mode
ii Parameter accessible in Open Loop Vector control mode
iii Parameter accessible in Closed Loop Vector control mode
iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

C4 Sub-menu Detailed Descriptions
C4 Analog Outputs

The drive 2 analog outputs can be programed to output an analog voltage on terminals FM and AM. These 2 signals
can be altered as shown in the figures below for the FM signal. The examples below show the original signal and the
signal after the bias or gain is changed.
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Output Speed (C4):
Terminal FM Bias (A1) = 50%

FM Analog Voltage 1OV e =

71— Actual Output Speed (C4)
|
|
|

0% | |
/ 100%
e 4V

|

|

|

|

|

Output Speed

——————————— -0V

Figure 24 Bias Setting Example

FM Analog Voltage e A Output Speed (C4):
41 .~ Terminal FM Gain (A1) = 150%
10V foeeeeoe Lt
_i__- Actual Output Speed (C4)
|
I
SV ——  Output Speed (C4):
100% © Terminal FM Gain (A1) = 50%
! 100%
ey Y
|
I
A -0V
! r
Vo] A5V

Figure 25 Gain Setting Example
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B ANALOG INPUTS C5 Sub-menu

Table 44 ANALOG INPUTS C5 Parameter List

C5 Parameter L Standard Parameter
. Description Default N
Term A1 FuncSel Termln:.ll Al Function Selection: Speed Command H3-02
Analog input 1
Term A2 FuncSel Termln:.ll A2 Function Selection: Pre-Torque H3-10
Analog input 2
Analog Input Choices

The cross reference of the choices in the Analog Inputs (C5) between the Magnetek and Standard are listed below.

Table 45 Analog Input Choices

C5 Parameter o . .
Choices Descriptions Standard Settings | Standard Choices
Used as a second speed reference. When Speed
Command 1 is commanded (Step Reference B0-B3 = Auxiliary Speed
Aux Speed Ref' 1 0001), the drive speed will follow the analog input 2 Reference 1
that is set to “Aux Speed Ref 1.
Used as a third speed reference. When Speed
Command 2 is commanded (Step Reference B0-B3 = Auxiliary Speed
Aux Speed Ref 2 0010), the drive speed will follow the analog input 3 Reference 2
that is set to “Aux Speed Ref 2”.
PTC thermistor input
Motor PTC Declares the oH3 alarm at 1.18V E Motor Temperature
Declares the oH4 fault at 2.293V
Load cell input when P1-04 = 0 or Torque Feed
Pre-Torque Forward when P1-04 = 1 14 Torque Compensation
For more details, refer to Pre-Torque on page 59.
Speed Command Valu? added to input signal when multiple analog 0 Speed Reference Bias
terminals supply the speed reference
Term Not Used | The input will be disabled. IF Not uslffog)mugh

C5 Sub-menu Detailed Descriptions
C5 Analog Inputs

The drive 2 analog inputs can be programed to read an analog voltage on terminals A1 and A2. These 2 signals can
be altered as shown in the figures below for the FM signal. The examples below show the original signal and the

signal after the bias or gain is changed.

A
Terminal A1 Gain (A1) =200% | ¢
100% |- EAM—
E1-04 | |
0V -5V i
3 oV 5V 10V
— e -100%
e E1-04
o Gain = -200 %

Terminal Al Gain (A1)

Output Speed (C4):
Terminal FM Gain (A1) = 150%

Figure 26 Bias Setting Example
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FM Analog Voltage e A Output Speed (C4):
41 .~ Terminal FM Gain (A1) = 150%
10V foeeeeoe Lt
_i__- Actual Output Speed (C4)
|
I
SV - ——  Output Speed (C4):
-100% © Terminal FM Gain (A1) = 50%
! 100%
ey Y
|
I
A -0V
! r
Vo] A5V

Figure 27 Gain Setting Example
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€ Display DO Menu

B ELEVATOR DATA D1 Sub-menu
Table 46 ELEVATOR DATA D1 Parameter List

D1 Parameter
Name

Description

Units

Standard Parameter
Numbers

Speed Command

Speed Command:

Displays the commanded speed from the controller.

fpm

U1-91

Speed Reference

Speed Reference:
Displays the drive speed reference.

fpm

Ul-16

Output Speed

Output Speed:

Displays the speed that the drive is trying to output.

fpm

U1-02

Speed Feedback . ii. iv

Speed Feedback:
Displays the speed feedback measured from the
encoder.

fpm . i, iv

U1-05

Encoder Speed

Encoder Speed:
Displays the measured speed from the encoder.

RPM

Ul1-92

Output Term Sts

Output Terminal Status:
Displays the output terminal status.

00000000

Terminal M1-M2
—>» Terminal M3-M4
Terminal M5-M6
Terminal P1-C1
Terminal P2-C2

N/A
t——— Terminal MA-MB-MC

1 =on, 0 = off

Ul-11

Input Term Sts

Input Terminal Status:
Displays the input terminal status.

00000000

L>Termina| S1
Terminal S2

Terminal S3
Terminal S4
Terminal S5
Terminal S6
Terminal S7
————— > Terminal S8

1 =on, 0= off

Ul1-10

SriBytesReceived

Serial Bytes Received:
Number of valid HPV Mode 1 Runtime bytes the
drive received after a power up.

Note: The value rolls over after 65535.

number of byte

U7-02

SrIBytesSent

Serial Bytes Received:
Number of valid HPV Mode 1 response bytes the
drive received after a power up.

Note: The value rolls over after 65535.

number of byte

U7-03

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
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D1 Parameter
Name

Description

Standard Parameter

Units Numbers

Drive Status

Drive Status:
Displays the input terminal status.

00000000
E:During run

During zero-speed

During down direction

During fault reset signal input
During speed agree

During ready
—————— > During alarm detection
»During fault detect

1 =on; 0 = off Ul-12

Term Al Level

Terminal A1 Level:
Displays the voltage input to terminal A1.

% Ul-13

Term A2 Level

Terminal A2 Level:
Displays the voltage input to terminal A2.

% Ul-14

Pre-Torque Ref iii. iv

Pre-Torque Reference:

Displays the amount of torque the drive will apply to
the motor during pre-torque. Used for either Pre-
Torque or Feed Forward operation, depending on Trq
Comp Type (C1).

% of rated torque iit. iv

U1-90

Measured PPR

Measured Pulses Per Revolution:

Only for Axial Flux, this displays the measured
encoder pulses for one revolution of the motor
(determined by the Z index).

PPR U1-93

Z-Edge Count

Z-Edge Count:

Only for Axial Flux, this displays the amount of
motor revolution (determined by index pulses from
the Z index channel).

- U1-94

NTSD SpdFb Lvll

Normal Terminal Stopping Device Speed
Feedback Level 1:

Displays the speed feedback that the drive measured
when the NTSD Threshold 1 was triggered.

fpm U7-04

NTSD SpdFb LvI2

Normal Terminal Stopping Device Speed
Feedback Level 2:

Displays the speed feedback that the drive measured
when the NTSD Threshold 2 was triggered.

fpm U7-05

NTSD SpdFb Lv13

Normal Terminal Stopping Device Speed
Feedback Level 3:

Displays the speed feedback that the drive measured
when the NTSD Threshold 3 was triggered.

fpm uU7-06

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
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B POWER DATA D2 Sub-menu
Table 47 POWER DATA D2 Parameter List

D2 Parameter
Name

Description

Units

Standard Parameter
Numbers

DC Bus Voltage

DC Bus Voltage:
Displays the measured DC bus voltage.

VDC

U1-07

Output Current

Output Current:
Displays the measured output current to the motor.

A

U1-03

Output Voltage

Output Voltage:
Displays the output voltage to the motor.

VAC

U1-06

1w

Torque Reference:
Displays the internal torque reference.

% of rated torque it iii, iv

U1-09

Output kWatts

Output Kilowatts:
Displays the output power (this value is calculated
internally).

kW

U1-08

Motor OL1 Level

Motor Overload Level:

Shows the value of the motor overload detection
accumulator. 100% is equal to the oL 1 detection
level.

% of motor amp rating

U4-16

Drive OL2 Level

Drive Overload Level:

Displays the level of the drive overload detection
(oL2). A value of 100% is equal to the oL2 detection
level

% drive amp rating

U4-17

Current PeakHold

Current Peak Hold:
Displays the highest current value that occurred
during a ride.

U4-13

Heatsink Temp

Heatsink Temperature:
Displays the heatsink temperature.

U4-08

Drv Elapsed Time

Drive Elapsed Time:

Displays the cumulative operation time of the drive.
The value for the cumulative operation time counter
can be reset in parameter 04-01. Use parameter 04-02
to determine if the operation time should start as soon
as the power is switched on or only while the Up/
Down command is present. The maximum number
displayed is 99999, after which the value is reset to 0.

Hours

U4-01

Fan Elapsed Time

Fan Elapsed Time:

Displays the cumulative operation time of the cooling
fan. The default value for the fan operation time is
reset in parameter 04-03. This value will reset to 0
and start counting again after reaching 99999.

Hours

U4-03

Fan Life Mon

Fan Life Monitor:

Displays main cooling fan usage time in as a
percentage of its expected performance life.
Parameter 04-03 can be used to reset this monitor.
The fan should be replaced when this monitor reaches
90%.

% of expected operation time

U4-04

Cap Life Mon

Capacitor Life Monitor:

Displays main circuit capacitor usage time in as a
percentage of their expected performance life. The
capacitors should be replaced when this monitor
reaches 90%. Parameter 04-05 can be used to reset
this monitor.

% of expected operation time

U4-05

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode
v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V
vi Default is dependent on drive model number

MAGNETEK M1000 AC Elevator Drive Technical Manual

85

Parameter Table - Dual

Operator



5 Parameter Table - Dual Operator

D2 Parameter
Name

Description

Standard Parameter

Units Numbers

IGBT Life Mon

IGBT Life Monitor:

Displays IGBT usage time as a percentage of the
expected performance life. The IGBTs should be
replaced when this monitor reaches 90%. Parameter
04-09 can be used to reset this monitor.

% of expected operation time

U4-07

MaxCurrent@Acc

Maximum Current at Acceleration:
Shows the maximum current that occurred during
acceleration.

A U4-26

MaxCurrent@Dec

Maximum Current at Deceleration:
Shows the maximum current that occurred during
deceleration.

A u4-27

MaxCurrent@Run

Maximum Current at Run:
Shows the maximum current that occurred during ride
at top speed.

A U4-28

Slip Comp Value i-ii

Slip Compensation Value:
Shows the slip compensation value.

% i U4-30

Flux Position

Flux Position:

Displays the angular position of the PM flux position.
This number is dependent on the setting of Enc Z-
Pulse Offs (AS5).

Deg U6-13

PG Counter

Pulse Generator Counter:
Displays the number of pulses for speed detection.

PPR U6-18

i Parameter accessible in V/f control mode

ii Parameter accessible in Open Loop Vector control mode

iii Parameter accessible in Closed Loop Vector control mode

iv Parameter accessible in PM Closed Loop Vector control mode

v Default / Range is dependent on drive voltage class: either 200V, 400V, or 500V

vi Default is dependent on drive model number
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4 Fault FO Menu

Table 48 FAULTS Sub-menus and Parameter Lists

_ ; Standard Parameter
Sub-menus Parameter Names Descriptions Units Ny o
Fl1 F1 ACTIVE FAULT Sub-menu
Fi Active Fault Drive fault that is currently being _ U2-01
declared.
Fi Active Alarm Drive alarm that is currently being _ _
declared.
Fi Active Error Drive error that is currently being _ _
declared.
F2 F2 PRE FAULT INFO Sub-menu
F2 Last Fault Most recently cleared fault -- U2-02
Input Speed when drive faulted on
F2 Input Speed the 'Last Fault' fpm U2-03
Speed Reference when drive
F2 Speed Reference faulted on the Last Fault fpm U2-15
Output Speed when drive faulted
F2 Output Speed on the 'Last Fault fpm U2-04
Output Current when drive faulted
F2 Output Current on the 'Last Fault A U2-05
Lo Speed Feedback when drive Lo
F2 Speed Feedback ™ 1 faulted on the 'Last Fault' fpm ™ .1 U2-06
Output Voltage when drive faulted
F2 Output Voltage on the 'Last Fault VAC U2-07
DC Bus Voltage when drive
F2 DC Bus Voltage faulted on the 'Last Fault' vbC U2-08
Torque Reference ii-ii. | Torque Reference when drive |, i i )
F2 iv faulted on the 'Last Fault' 7o of rated torque ™ 1.1 Uz-10
Input Terminal Status when drive
F2 Input Term Sts faulted on the 'Last Fault'. Refer to 1=on, 0 =off U2-11
Input Term Sts (D1).
Output Terminal Status when drive
F2 Output Term Sts  |faulted on the 'Last Fault'. Refer to 1 =on, 0 = off U2-12
Output Term Sts (D1).
Drive Status when drive faulted on
F2 Drive Status the 'Last Fault'. Refer to Drive 1=on, 0=off U2-13
Status (D1).
F2 Drv Elapsed Time Time Whel,l drive fau} ted on the Hours U2-14
Last Fault
. Heat sink temperature when drive
F2 Heatsink Temp faulted on the 'Last Fault' ¢ U220
Displays the parameter that is
F2 oPE FIt Parameter | causing the oPE02 or oPEO8 fault -- Ul1-18
to be declared.
F3 F3 FAULT HISTORY Sub-menu
F3 Last Fault Most recently cleared fault -- U3-01
F3 Fault Message 2 2nd most recently cleared fault - U3-02
F3 Fault Message 3 3rd most recently cleared fault - U3-03
F3 Fault Message 4 4th most recently cleared fault - U3-04
F3 Fault Message 5 Sth most recently cleared fault - U3-05
F3 Fault Message 6 6th most recently cleared fault - U3-06
F3 Fault Message 7 7th most recently cleared fault -- U3-07
F3 Fault Message 8 8th most recently cleared fault - U3-08
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e ; Standard Parameter
Sub-menus Parameter Names Descriptions Units s
F3 Fault Message 9 9th most recently cleared fault -- U3-09
F3 Fault Message 10 10th most recently cleared fault -- U3-10
F4 F4 CLR FLT HISTORY Sub-menu
. Clears the fault history and traces
F4 Clear Flt Hist in the F2 and F3 sub-menus - od-11
F5 F5 RESET FAULTS Sub-menu
. Reset the fault that is currently
ks Reset Active Fault being declared in the F1 sub-menu - -
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4 Utility U0 Menu

Table 49 UTILITY Sub-menu Parameter List

Sub-menu Parameter Names Descriptions Standﬁa?niael;asmeter
Ul Ul PASSWORD Sub-menu
Ul Enter Password Fe'atur'e that will re§trict the user in A1-04
viewing or accessing parameters.
U2 U2 MODIFIED CONST Sub-menu
Displays up to 150 parameters that
have been changed from factory
U2 Modified Const default. For more details, refer to --
U2 MODIFIED CONSTANTS
SUB-MENU on page 91.
U3 U3 UNITS SELECTION Sub-menu
U3 Display Units Change the }Jnits tha't are displayed 01-03
in the drive.
U4 U4 OVERSPEED TEST Sub-menu
Enables the drive to over-speed the
elevator for 1 run to perform an
U4 Overspeed Test? overspeed safety test. For more P1-05
details, refer to U4 OVERSPEED
TEST SUB-MENU on page 91.
Us U5 RESTORE DEFAULTS Sub-menu
Us Initialization | Sets defaults in the drive. A1-03
Ué6 U6 DRIVE INFO Sub-menu
U6 SW No. (Flash) Displays the drive software U1-25
U6 SW No. (ROM) Displays the drive gate firing U1-26
software
U6 Drive Firm Ver Displays the d.rive software U7-01
version
U6 Inverter Model # Selects the drive rating 02-04
U6 Operator Firm Displays the dual operator _
software
U7 U7 LANGUAGE SELECT Sub-menu
u7 Select Language Selects different language A1-00
Us U8 BASICS Sub-menu
U8 Control Method Selects the mo.tor control method A1-02
that will be used.
U9 U9 AUTOTUNE Sub-menu
Allows the drive to perform
U9 Tuning Mode Sel | (0 eer o utine on TI-01 or T2:01
page 103.
U1o0 U10 STD Navigation Sub-menu
. Allows the user to navigate usin
10 Std Navigation the Standard Navigatifn menu.g -
Ul3 Ul3 PARAM BACKUP Sub-menu
Allows the user to save the drive
ui3 Parameter Backup parameters as a user-set default. 02:03
U13 Parameter Restore Allows the user to logd the user.-set A1-03
default parameters into the drive.
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® U1 PASSWORD SUB-MENU

The password allows the user to restrict a select few parameters from being viewed and accessed without the correct
4 digit password. The value shown in the “Enter Password” screen as shown below will display the last value that
was enter as a possible password.

If the displayed password does not match the drive's valid password, the drive will continue to hide and restrict
parameters. The currently set password can be reveal if the following is done. While in the sub-menu U1 Password
with “Enter Password” on the display, press and hold the “F2” key while hitting the up directional arrow. If done
successfully, the following display below will appear with the password.

CF1) [ F2

While in the “Select Password” sub-menu, the user can either leave the password the same, change the password by
pressing the “ENTER” key, or resetting the password back to default of 0 by pressing the “F2” key for reset. After
any of the above is done, press the “ESC” key to go back into the main menu.
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B U2 MODIFIED CONSTANTS SUB-MENU

The Modified Constants sub-menu will display any parameter (up to 150 parameters) that has been edited or changed
from factory default settings. At the menu level, the number of parameters that were edited or changed will be
displayed. See below.

number of parameters that are
not set to the default settings

U0 UTILITY

U2 MODIFIED CONST
Modified Count:

In the sub-menu level, the parameter name, its current setting, and the sub-menu that it can be found in are displayed
as shown below. The parameter settings can be changed in the Modified Constants sub-menu by pressing the
ENTER key.

sub-menu where the

parameter name parameter can be found

Control Method

PM ClosedLoopVct .
orecoote current setting of

the parameter

B U4 OVERSPEED TEST SUB-MENU

Normally, the speed command is limited by the overspeed fault as set by Overspeed Detection Level and the
Overspeed Detection Time in the A1 sub-menu. But sometimes the elevator is required to be over-sped to test the
elevator overspeed safety equipment. The Overspeed Test will allow the drive to overspeed the elevator for 1 run
without declaring an overspeed fault.

Overspeed Test? Overspeed Test?

Disabled Enabled
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Default
Parameter Name (sub-menu) m PM Recommended Setting
Overspeed Test? (U4) Disabled Enabled
Set this value to the required percent overspeed
Ovrspd Tst Mult (A1) 125.0% Required Overspeed (fpm) 100
Contract Speed (fpm)
Determine which speed command in the A3 sub-menu is
the high speed and set it to the required overspeed.
Speed Command 1 - 15 (A3) 0 fpm Note: Only required if Spd Command Src
(C1) is set to 'Multi-Step Speed'
Make note of the current value. Increase this value by
Max Frequency (AS) 60 Hz ) the required overspeed percentage to allow the drive to
overspeed the motor. After the test is completed, set the
Max Motor Speed (A5) B 96 RPM parameter back to the original value.

When the Overspeed Test is enabled, the drive will over-speed the elevator on the first run after overspeed test was
enabled. It will also disable the overspeed fault. After that one run and the run command is removed, the test will
automatically disable itself and the overspeed fault will be re-enabled. In order for another overspeed test to be
performed, the above steps will need to be repeated.

B U5 Restore Defaults

Initialize all the drive parameters back to default settings. NOTE: the default settings depends on the setting of
Control Method (U8) and Inverter Model # (U6).

There are four choices:

Choices Descriptions Sst:tr’:%zrg
3-Wire Initialization:
3-Wire Initial The drive will initialize the drive parameters to factory default settings except for Term S1 Func Sel 3330
(C2) and Term S2 Func Sel (C2). These 2 parameters will be set to “Term Not Used’.
No Initialize [N MMtalization: . _ 0
The drive will not initialize the drive parameters to the default settings.
. Standard Initialization:
Standrd Initial The drive will initialize the drive parameters to the factory default settings. 2220
Terminal Board to Control Board Initialization:
Term->Cntrl Int  |The drive will transfer all the parameter settings from the terminal board into the control board. 5550
Note: This should only be done if new control board was installed.

The following shows how to perform an initialization to set the drive back to the factory default.

MAGNETEK M1000 AC Elevator Drive Technical Manual




5 Parameter Table - Dual Operator

Press the “Enter”
key and use the
Up or Down arrow
key to find
“Standrd Initial”

Initialization
No Initialize

After initializing,
the parameter will
be set back to
“No Initialize”

Initialization
Standrd Initial

MAGNETEK M1000 AC Elevator Drive Technical Manual

Initialization Press the
Standrd Initial . “Enter” key
Now: 0, Sel: 2220 to select the
Default: <0> R
Ent setting

%
0 MAGNETEK

us
Initialization

No Initialize
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B U6 Drive Information

This sub-menu contains parameters that identify:

* SW No. (Flash)
Displays the software number that is currently in the drive control board.

* SW No. (ROM)
Displays the software number that is currently in the drive gate board.

e Drive Firm Ver

Displays the software version that is currently in the drive control board.

e Inverter Model #
Sets up the default values and internal gains of the drive. This should match the drive model printed on the drive
nameplate.
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200V - 240V 380V - 480V
Drive Model Number Choices Standard Settings | Drive Model Number Choices Standard Settings

- 2 0008 101 - 4 0005 148
- 2 0011 102 - 4 0006 149
-- 2 0014 103 -- 4 0007 150

LU2MO0018DAC 2 0018 104 LU4MO009DAC 4 0009 151

LU2MO0025DAC 2 0025 106 LU4MO015DAC 4 0015 153

LU2MO0033DAC 2 0033 107 LU4MO018DAC 4 0018 154

LU2MO0047DAC 2 0047 109 LU4MO0024DAC 4 0024 156

LU2MO0060DAC 2 0060 110 LU4MO0031DAC 4 0031 157

LU2MO0075DAC 2 0075 111 LU4MO0039DAC 4 0039 158

LU2MO0085DAC 2 0085 112 LU4MO0045DAC 4 0045 159

LU2MO115DAC 2 0115 114 LU4MO060DAC 4 0060 161

LU2MO0145DAC 2 0145 115 LU4MO0075DAC 4 0075 162

LU2MO180DAC 2 0180 116 LU4MO091DAC 4 0091 163

LU2MO215AAC 2 0215 117 LU4MO112DAC 4 0112 164

LU2MO0283AAC 2 0283 118 LU4MO150DAC 4 0150 165

LU2MO0346AAC 2 0346 119 LU4MO180AAC 4 0180 166

LU2MO0415AAC 2 0415 120 LU4MO216AAC 4 0216 167
-- -- -- -- 4 0260 168
-- -- -- -- 4 0304 169
-- -- -- -- 4 0370 170
- - - - 4 0450 172
- - - - 4 0605 174

500V - 600V
Drive Model Number Choices Standard Settings

LUSMO0003DAC 5 0003 196

LUSMO0004DAC 5 0004 197

LUSMO0006DAC 5 0006 199

LUSMO0010DAC 50010 201

LUSMO0013DAC 5 0013 202

LUSMO0017DAC 5 0017 204

LU5MO0022DAC 5 0022 205

LU5SMO0027DAC 5 0027 206

LUSMO0032DAC 5 0032 207

LUSMO0041DAC 5 0041 209

LUSMO0052DAC 5 0052 210
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500V - 600V
Drive Model Number Choices Standard Settings
LU5SMO0062DAC 5 0062 211
- 5 0077 212
- 5 0099 213
- 5 0130 214
- 5 0172 215
- 50200 217
- 0 255

* Operator Firm

Displays the software currently in the dual operator.

B U8 Basics

U6

Operator Firm

A5370-301.10

The control method determines the type of AC motor that will be connected to the drive and the type of motor control
that will be applied to the attached motor.

There are four choices:

The drive will spin an induction motor with no vector control or no feedback.

Choices Descriptions Standard Settings
Closed Loop Vector Control:
Closed Loop Vect The drive will spin an induction motor with vector control using an encoder feedback. 3
Open Loop Vector Control:
Open Loop Vector The drive will spin an induction motor with vector control using no feedback. 2
Permanent Magnet Closed Loop Vector Control:
PM ClosedLoopVct |The drive will spin a permanent magnet motor with closed loop control using an encoder 7
feedback.
V/f Control Volts per Hertz Control: 0

96
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B U10 Standard Navigation

The Standard Navigation operates on 5 levels: the main menu level, parameter group level, parameter sub-group
level, parameter level, and the data entry level. At the menu level, it allows the user to navigate between menus. At
the parameter group level, it allows the user to navigate between different parameter groups within that menu: such
as A, b, C, d, and etc. At the sub-group level, the user can navigate through a group of parameters: such as C1, C2,
C3, and etc. At the parameter level, the user can select a specific parameter in a sub-group: such as C1-01, C1-02, and
etc. At the entry level, the user can change values or select different options. Below is the menu tree of the Standard
Navigation.

—> Operation Monitor

Autotuning

T. MOTOR TUNING

» Programming
—>  A- INITIALIZATION PARAMETERS
— b -APPLICATION
C - TUNING
d - SPEED REFERENCE
E - MOTOR PARAMETERS
F - OPTION SETTINGS
H - MULTI-FUNCTION TERMINALS
L - PROTECTION FUNCTIONS
n - ADVANCED PERFORMANCE SET-UP
0 - OPERATOR RELATED PARAMETERS
P - MAGNETEK SET-UP
S - ELEVATOR PARAMETERS
— Quick Setting
—> Modified Constants
—> Event History
— Settings

‘ﬂnitor Menu
U: MONITORS

B U13 Parameter Backup

T

The parameter backup is a function in the drive that allows the user to save the current drive setting as backup. This
can also be used to restore all the drive parameters back to the saved backup parameters.

u13 Standard
Parameter Description Choices Default Parameter
Name Number

Parameter Backup:
* Idle — waiting for input

Parameter * Set User Backup — save the current parameter - Set U-sglgackup IDLE 02-03
Backup as the backup parameter - Wipe User Backup
» Wipe User Backup — clear the backup
parameter
Parameter Restore:
Parameter * Idle — waiting for input - Idle IDLE A1-03
Restore * Restore Backup — load backup parameters into - Restore Backup

the drive
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@ Drive Defaults
B Defaults by Drive Control Methods

Table 50 Control Method Dependent Parameters and Default Values

Control Method (U8)

Sub- Parameter Name Setting Resolution PM
men Range ol | ORgmbooP |ClogedLoop | closetiLoop

Al Encoder Pulses 1 to 60000 1 ppr - 1024 2048

Al ZeroSpeed@Stop 0.0000 to 9.999 0.001% 2.400 1.000 0.200 0.350

Al SpCtrlGn@PosLck 0.00 to 300.00 0.01 - - 40.00 10.00

Al Output V Lim Sel - - - Enabled Enabled Disabled

Al Torq Comp Time 0 to 60000 1 ms 200 iii 50 - -

Al LightLd Srch Spd 0.00 to 20.00 0.01% 5.00 5.00 5.00 10.00

AS Max Frequency / Max Motor Speed iv 0.1 Hz/1 rpm | 60.0 Hz 60.0 Hz 60.0 Hz 96 rpm

AS Base Frequency / Rated Motor Speed v 0.1 Hz/1 rpm | 60.0 Hz 60.0 Hz 60.0 Hz 96 rpm

A5 Min Voltage i 0.0 to 255.0 0.1V i 23V - -

AS Min Frequency 0.0 to 120.0 0.1 HzZ/1 rpm | 1.5Hz 0.5Hz 0.0 Hz 0 rpm

A5 Mid Voltage i 0.0 to 255.0 0.1V i 126V - -

AS Mtr OL Charact - - VT VT Motor VT Motor |Constant Torque

Motor
Cl Encoder Connect - - Reverse Reverse Reverse Forward

For models LU200008 and 4000005, the default setting is 17.2 for Mid Voltage (A5), and 10.3 for Min Voltage (A5).
For models LU200011 to 2000180, 4000006 to 4030091, the default setting is 16.1 for Mid Voltage (A5), and 8.0 for Min Voltage (A5).
For models LU200215 to 2000415, 4000112 to 4000260, the default setting is 13.8 for Mid Voltage (A5) and, 6.9 for Min Voltage (A5).
Values shown here are for 200 V class drives. Double the value when using a 400 V class drive. Multiply value by 2.875 for 600 V class

drives.

Default setting value varies by Inverter Model # (U6).The default setting for models LU200115 to 2000415, LU400112 to 4000260 is
1000 ms when using “V/f control”.
Setting range depends on the type of motor being used. An induction motor has a setting range of 10.0 to 200.0 Hz, while a PM motor has
a setting range of 40 - 2000 RPM.
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B Defaults by Drive Models
Table 51 200 V Class Drives Default Settings by Drive Model Selection — 2000008 through 200075

ni::; Parameter Name Unit Default Settings

- Model LU - 2010008 | 2010011 | 2000014 | 2000018 | 2010025 | 2000033 | 2000047 | 2010060 | 2010075
U6 | Inverter Model # - - - - 20018 | 20025 | 20033 | 20047 | 2 0060 | 2 0075
AS Mtr Rated Power HP 2 3 4 5 7.5 10 15 20 25
AS Motor Rated FLA A 6.2 8.5 11.4 14 19.6 26.6 39.7 53 65.8
AS Motor Rated Slip Hz 2.6 2.9 2.7 2.73 1.5 1.3 1.7 1.6 1.67
AS No-Load Current A 2.8 3 3.7 4.5 5.1 8 11.2 15.2 15.7
A5 Term Resistance Q 1.997 1.601 1.034 0.771 0.399 0.288 0.23 0.138 0.101
AS Leak Inductance % 18.5 18.4 19 19.6 18.2 15.5 19.5 17.2 20.1
AS PM Mtr Power HP 1.5 2.2 3 5 7.5 10 15 20 25
A5 PM Mtr Rated FLA A 8 11 14 14.6 20 29.3 37.9 53.2 65
A5 PM Mtr Arm Ohms Q 1.048 0.645 0.645 0.331 0.37 0.223 0.153 0.095 0.069
AS PM Mtr d Induct mH 6.96 7.03 7.03 4.78 5.39 3.58 3.46 2.46 1.99
AS PM Mtr q Induct mH 10.58 9.71 9.71 6.52 7.36 4.89 4.96 3.7 2.99
AS PMMtrind V1 mV/(rad/sec)| 220.8 2353 2353 2393 2543 237 270 2543 256.7
A4 oH Pre-Alarm Lvl °C 115 125 110 110 120 125 120 120 125

Table 52 200 V Class Drives Default Settings by Drive Model Selection — 2000085 through 210415

l:::; Parameter Name Unit Default Settings

- Model LU - 2010085 | 2000115 | 200145 | 2000180 | 2000215 | 2000283 | 2000346 | 2000415
U6 | Inverter Model # - 20085 | 20115 | 20145 | 20180 | 20215 | 2 0283 | 2 0346 | 2 0415
AS Mtr Rated Power HP 30 40 50 60 75 100 125 150
AS Motor Rated FLA A 77.2 105 131 160 190 260 260 260
AS Motor Rated Slip Hz 1.7 1.8 1.33 1.6 1.43 1.39 1.39 1.39
AS No-Load Current A 18.5 21.9 38.2 44 45.6 72 72 72
AS Term Resistance Q 0.079 0.064 0.039 0.03 0.022 0.023 0.023 0.023
AS Leak Inductance % 19.5 20.8 18.8 20.2 20.5 20 20 20
AS PM Mtr Power HP 30 40 50 60 75 100 125 150
AS PM Mtr Rated FLA A 76.4 103.5 133.1 149.4 181.6 181.6 181.6 181.6
AS PM Mtr Arm Ohms Q 0.054 0.041 0.027 0.022 0.016 0.016 0.016 0.016
AS PM Mtr d Induct mH 1.7 1.29 0.91 0.9 0.72 0.72 0.72 0.72
AS PM Mtr q Induct mH 2.55 2 1.41 1.39 1.11 1.11 1.11 1.11
AS PMMtrind V1 mV/(rad/sec) 261.1 260.4 245.1 276 0.317 0.533 0.592 0.646
A4 oH Pre-Alarm Lvl °C 130 130 130 125 115 120 120 120
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Table 53 400 V Class Drives Default Settings by Drive Capacity — 40010005 through 4010031

l:::; Parameter Name Unit Default Settings
- Model LU - 4010005 | 4000006 | 4000007 | 4000009 | 4000015 | 4000018 | 4000024 | 4000031
U6 | Inverter Model # - 4 0005 | 40006 | 40007 | 40009 | 4 0015 | 40018 | 4 0024 | 4 0031
AS Mtr Rated Power HP 2 3 4 5 7.5 10 15 20
AS Motor Rated FLA A 3.1 4.2 5.7 7 9.8 13.3 19.9 26.5
AS Motor Rated Slip Hz 2.5 3 2.7 2.7 1.5 1.3 1.7 1.6
AS No-Load Current A 1.4 1.5 1.9 2.3 2.6 4 5.6 7.6
AS Term Resistance Q 1.01 6.495 4.36 3.333 1.595 1.152 0.922 0.55
AS Leak Inductance % 18.3 18.7 19 19.3 18.2 15.5 19.6 17.2
AS PM Mtr Power HP 1.5 2.2 3 5 7.5 10 15 20
AS PM Mtr Rated FLA A 4.8 5.5 7.2 7.3 10 14.6 19 26.6
AS PM Mtr Arm Ohms Q 4.192 2.658 2.658 1.326 1.479 0.892 0.613 0.378
AS PM Mtr d Induct mH 27.83 28.12 28.12 19.11 21.58 14.33 13.84 9.85
AS PM Mtr q Induct mH 42.32 38.85 38.85 26.08 29.44 19.56 19.83 14.79
AS PMMtrind V 1 mV/(rad/sec) 441.7 470.6 470.6 478.6 508.4 473.9 540 508.4
A4 oH Pre-Alarm Lvl °C 110 110 110 110 110 115 120 120
Table 54 400 V Class Drives Default Settings by Drive Model Selection — 4000039 through 4000150
Sub- . .
menu Parameter Name Unit Default Settings
- Model LU - 4010039 | 4000045 | 4000060 | 4000075 | 4010091 400112 4010150

U6 | Inverter Model # - 40039 40045 40060 4 0075 40091 4 0112 4 0150
A5 Mtr Rated Power HP 25 30 40 50 60 75 100
AS Motor Rated FLA A 32.9 38.6 52.3 65.6 79.7 95 130
AS Motor Rated Slip Hz 1.67 1.7 1.8 1.33 1.6 1.46 1.39
AS No-Load Current A 7.8 9.2 10.9 19.1 22 24 36
AS Term Resistance Q 0.403 0.316 0.269 0.155 0.122 0.088 0.092
AS Leak Inductance % 20.1 23.5 20.7 18.8 19.9 20 20
AS PM Mtr Power HP 25 30 40 50 60 75 75
AS PM Mtr Rated FLA A 32.5 38.2 51.8 66.6 74.7 90.8 130.0
AS PM Mtr Arm Ohms Q 0.276 0.217 0.165 0.107 0.087 0.064 0.022
AS PM Mtr d Induct mH 7.95 6.8 5.15 3.62 3.59 2.87 1.80
AS PM Mtr q Induct mH 11.94 10.22 8 5.63 5.55 4.44 2.80
AS PMMtrind V 1 mV/(rad/sec) 513.7 522.3 520.8 490.2 552 554.4 1280.0
A4 oH Pre-Alarm Lvl °C 115 120 120 110 120 130 130
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Table 55 400 V Class Drives Default Settings by Drive Capacity — 4000180 through 410605

nf::; Parameter Name Unit Default Settings
- Model LU - 4000180 | 4000216 | 4000260 | 4000304 | 4000370 | 4000450 4010605
U6 | Inverter Model # - 4 0180 4 0216 40260 40304 4 0370 40450 4 0605
AS Mtr Rated Power HP 125 150 200 250 300 350 400
AS Motor Rated FLA A 156 190 223 270 310 370 500
AS Motor Rated Slip Hz 1.4 1.4 1.38 1.35 1.3 1.3 1.25
AS No-Load Current A 40 49 58 70 81 96 130
AS Term Resistance Q 0.056 0.046 0.035 0.029 0.025 0.020 0.014
AS Leak Inductance % 20 20 20 20 20 20 20
A5 PM Mtr Power HP 75 75 100 100 100 100 100
AS PM Mtr Rated FLA A 130 130 130 130 130 130 130
AS PM Mtr Arm Ohms Q 0.022 0.022 0.022 0.022 0.022 0.022 0.022
AS PM Mtr d Induct mH 1.80 1.80 1.80 1.80 1.80 1.80 1.80
AS PM Mtr q Induct mH 2.80 2.80 2.80 2.80 2.80 2.80 2.80
AS PMMtrindV 1 mV/(rad/sec) 1280.0 1280.0 1280.0 1280.0 1280.0 1280.0 1280.0
A4 oH Pre-Alarm Lvl °C 120 120 125 130 140 140 140

Table 56 600 V Class Drives Default Settings by Drive Capacity — 50010003 through 5000032
Sub- . .
menu Parameter Name Unit Default Settings
- Model LU - 5010003 | 5000004 | 5000006 | 5000010 | 5000013 | 5000017 | 5000022 | 5000027 | 5000032

U6 | Inverter Model # - 50003 | 50004 | 50006 | 50010 | 50013 | 50017 | 50022 | 50027 | 5 0032
A5 Mtr Rated Power HP 2 3 5 7.5 10 15 20 25 30
AS Motor Rated FLA A 2.7 39 6.1 9 11 17 22 27 32
AS Motor Rated Slip Hz 2.5 3.0 2.7 1.5 1.3 1.7 1.6 1.67 1.7
AS No-Load Current A 0.8 1.2 1.8 2.7 33 5.1 6.6 8.1 9.6
AS Term Resistance Q 13.72 8.825 4.936 2.601 1.446 1.171 0.896 0.658 0.516
AS Leak Inductance % 18.3 18.7 19.3 18.2 15.5 19.6 17.2 20.1 23.5
AS PM Mtr Power HP 2 3 5 7.5 10 15 20 25 30
AS PM Mtr Rated FLA A 2.6 3.1 4.7 7.4 9.4 12.8 16.5 20.3 24.0
AS PM Mtr Arm Ohms Q 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
AS PM Mtr d Induct mH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AS PM Mtr q Induct mH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AS PMMtrind V1 mV/(rad/sec) 0 0 0 0 0 0 0 0 0
A4 oH Pre-Alarm Lvl °C 110 110 110 115 120 120 115 115 110
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Table 57 600 V Class Drives Default Settings by Drive Capacity — 5010041 through 510200

l:::; Parameter Name Unit Default Settings

- Model LU - 5000041 | 5000052 | 5000062 | 5000077 | 5000099 | 5000130 | 5000172 | 5000200
U6 | Inverter Model # - 50041 | 50052 | 50062 | 50077 | 50099 | 50130 | 50172 | 5 0200
A5 Mtr Rated Power HP 40 50 60 75 100 125 150 250
A5 Motor Rated FLA A 41 52 62 77 99 130 172 200
A5 Motor Rated Slip Hz 1.8 1.33 1.6 1.46 1.39 1.39 1.4 1.35
A5 No-Load Current A 123 15.6 18.8 23.1 29.7 37.5 432 57.6
A5 Term Resistance Q 0.438 0.267 0.210 0.150 0.099 0.079 0.060 0.037
AS Leak Inductance % 20.7 18.8 19.9 20.0 20.0 20.0 20.0 20.0
AS PM Mtr Power HP 40 50 60 75 100 125 150 250
AS PM Mtr Rated FLA A 30.8 39.0 46.5 57.8 74.3 97.5 129.0 150.0
AS PM Mtr Arm Ohms Q 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
AS PM Mtr d Induct mH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
AS PM Mtr q Induct mH 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
A5 PMMtrind V1 mV/(rad/sec) 0 0 0 0 0 0 0 0
A4 oH Pre-Alarm Lvl °C 110 110 110 110 110 110 110 110
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Autotune

¢ Autotune

B Induction Motor Autotune

The M 1000 has four types of autotuning for induction motors. The autotune will allow the drive to calculate motor
characteristics for motor control.

Table 58 Tuning Mode Selection

Control Method (U8)
Tuning Mode Sel (U9 Description
9 (U9) VIf Control Open Loop Vector | Closed Loop Vect P
Standard Tuning - X X Rotational autotuning.
Non-rotational autotuning that only

Term Resistance X X X measures motor resistance. Not
recommended for vector control.

Tune-No Rotatel B X X Recommended nf)n-rotatlonal

autotuning.

Tune-No Rotate2 B X X Nqn-rotatlonal autotuning thaF

requires knowledge of motor slip.

Standard Tuning (Standard Tuning)

This autotune will calculate several motor characteristics and verify proper encoder phasing. This will rotate the motor.
For the motor to rotate, the rope must be off the sheave and the brakes have to be lifted during the autotune process.

1.

Before the autotune can start, the following needs to be evaluated:

a. The ropes must be off the sheave.
b. The brakes should be physically or electrically lifted so the motor can rotate freely during the autotune.

c. The motor contactor should be bypassed or electrically picked during the autotune.
d. Verify that the safety disable inputs are enabled.
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper

between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.

e. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must

be set to “Term Not Used” while trying to perform an autotune.

2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY

U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
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Note:
. After entering the PPR, press the DOWN key to enter the motor no load current. Some motor manufactures

Tuning Mode Sel
Tune-No Rotatel

SELECT BESEE DOWN

CF)[F2 ]

On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of four different types of
autotune for induction motors. In this case set it for standard tuning.

After selecting “Standard Tuning”, press the DOWN key to enter the next data. The next data the drive will ask
the user to enter is the motor nameplate power in horsepower.

: The UP key can be pressed to go back to the previous parameter.

After entering the motor nameplate horsepower, press the DOWN key to enter the motor nameplate voltage.
After entering the motor nameplate voltage, press the DOWN key to enter the motor nameplate current.
After entering the motor nameplate current, press the DOWN key to enter the motor nameplate frequency.
After entering the motor nameplate frequency, press the DOWN key to enter the motor poles.

. After entering the motor poles, press the DOWN key to enter the motor nameplate speed. This speed should

be the rated speed and NOT the synchronous.

. After entering the motor nameplate speed, press the DOWN key to enter the encoder pulses per revolution

(PPR).

This parameter is skipped when the drive is set up to run in open-loop.

will have the no load current printed on the nameplate, and some will not. For those that do not, leave the
default setting that shows up on the display.
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Mtr Rated Power Rated Voltage
000.000HP 460.0 VAC

Rated Speed
1750 RPM

Encoder PPR
1024 PPR

13. After all the data have been entered, the autotune should be initiated by either the “ENTER” key or a RUN

signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually

pushing the contactor closed. The brake will also need to be picked/lifted during the autotune so the motor can

spin.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on
inspection should pick both the motor contactor and brakes.

Autotuning Press the “ENTER”
: key to begin
autotuning

Tuning Ready?
ESC to quit

Give Run/Press Enter
— |mm =

14. During the autotune, the motor will make audible noise and the display will show speed and motor amps as
shown above. The drive will begin to tune the motor without the need to spin the motor. Towards the end of the

autotune, the motor will start to spin. After the tuning is done, the drive will announce the following.
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Tune Successful

N =

15. After a successful autotune, the drive will populate the following parameters:
a. Encoder Pulses (A1)
b. Mtr Rated Power (A5)
c. Max Frequency (A5)
d. Motor Rated FLA (A5)
e. Number of Poles (A5)
f. Motor Rated Slip (A5) - calculated from autotune
gd. No-Load Current (A5)
h. Leak Inductance (A5) - calculated from autotune
i. Term Resistance (A5) - calculated from autotune
16. Set the drive back up for normal operation: inspection speed, brakes, ropes, base block (if used), and safe
disable (if used).

Tune No Rotation 1 (Tune-No Rotate1)

This autotune will calculate several motor characteristics. This is a non-rotational autotune, so this can be performed
with the brakes set and the ropes on the sheave. This is the preferred non-rotational autotune for induction motors.

1. Before the autotune can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the autotune. This can be performed by
disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the autotune.
c. Verify that the safety disable inputs are enabled.
i. If the drive’s INTERNAL power supply is being used to enable H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must
be set to “Term Not Used” while trying to perform an autotune.
2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.
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Tuning Mode Sel
Standard Tuning

(F) (2]

4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of four different types of
autotune for induction motors. In this case set it for non-rotational tuning 1 as shown below.
Note: The drive will not retain this setting after a power cycle.

Pr he “ENTER”

Tuning Mode Sel ess the N Tuning Mode Sel
Tune-No Rotatel key to select Tune-No Rotatel
Tune-No Rotatel

o

5. After selecting “Tune-No Rotate1”, press the DOWN key to enter the next data. The next data the drive will ask
the user to enter is the motor nameplate power in horsepower.
Note: The UP key can be pressed to go back to the previous parameter.
6. After entering the motor nameplate horsepower, press the DOWN key to enter the motor nameplate voltage.
7. After entering the motor nameplate voltage, press the DOWN key to enter the motor nameplate current.
8. After entering the motor nameplate current, press the DOWN key to enter the motor nameplate frequency.
9
1

. After entering the motor nameplate frequency, press the DOWN key to enter the motor poles.
0. After entering the motor poles, press the down key to enter the motor nameplate speed. This speed should be
the rated speed and NOT the synchronous.
11. After entering the motor nameplate speed, press the DOWN key to enter the encoder pulses per revolution
(PPR).
Note: This parameter is skipped when the drive is set up to run in open-loop.
12. After entering the PPR, press the DOWN key to enter the motor no load current. Some motor manufactures will
have the no load current printed on the nameplate, and some will not. For those that do not, leave the default
setting that shows up on the display.
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Press

Mtr Rated Power Rated Voltage
000.000HP 460.0 VAC

Rated Speed Press
1750 RPM

Encoder PPR
1024 PPR

Press

00w |
[ F1]

13. After all the data have been entered, the autotune should be initiated by either the “ENTER” key or a RUN
signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually
pushing the contactor closed. The brake cannot be lifted during the autotune.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator
on inspection should pick the motor contactor. The brake cannot be lifted during the autotune.

. Press the “ENTER”
Autotuning .
key to begin
Tuning Ready? autotuning

Give Run/Press Enter

; ESC to quit

14. During the autotune, the motor will make audible noise and the display will show speed and motor amps as
shown above. After the tuning is done, the drive will announce the following.
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Tune Successful

15. After a successful autotune, the drive will populate the following parameters:
a. Encoder Pulses (A1)
b. Mtr Rated Power (A5)
c. Max Frequency (A5)
d. Motor Rated FLA (A5)
e. Number of Poles (A5)
f. Motor Rated Slip (A5) - calculated from autotune
gd. No-Load Current (A5)
h. Leak Inductance (A5) - calculated from autotune
i. Term Resistance (A5) - calculated from autotune

16. Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if
used).

Terminal Resistance (Term Resistance)

This autotune will only calculate the motor resistance. This is a non-rotational autotune, so this can be performed with
the brakes set and the ropes on the sheave.

1. Before the autotune can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the autotune. This can be performed by
disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the autotune.
c. Verify that the safety disable inputs are enabled.
i. If the drive’s INTERNAL power supply is being used to enable H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must
be set to “Term Not Used” while trying to perform an autotune.
2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

a Autotune

UO UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.
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Tuning Mode Sel
Standard Tuning

4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of four different types of

autotune for induction motors. In this case set it for terminal resistance as shown below.
Note: The drive will not retain this setting after a power cycle.

(13 bh)
Tuning Mode Sel Press the “ENTER
Term Resistance key to select
Term Resistance

Tuning Mode Sel
Term Resistance

5. After selecting “Term Resistance”, press the down key to enter the next data. The next data the drive will ask
the user to enter is the motor nameplate power in horsepower.
Note: The UP key can be pressed to go back to the previous parameter.

6. After entering the motor nameplate horsepower, press the DOWN key to enter the motor nameplate current.

Mtr Rated Power
000.00HP

7. After all the data have been entered, the autotune should be initiated by either the “ENTER” key or a RUN
signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually
pushing the contactor closed. The brake cannot be lifted during the autotune.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator
on inspection should pick the motor contactor. The brake cannot be lifted during the autotune.
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. Press the “ENTER”
Autotuning

0.0 fom/ 0.0 key to begin
Tuning Ready? autotuning

Give Run/Press Enter ;

8. During the autotune, the motor will make audible noise and the display will show speed and motor amps as
shown above. After the tuning is done, the drive will announce the following:

Tune Successful

I

9. After a successful autotune, the drive will populate the following parameters:
a. Mtr Rated Power (A5)
b. Motor Rated FLA (A5)

c. Term Resistance (A5) - calculated from autotune
10. Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if

used).
Tune No Rotation 2 (Tune-No Rotate2)
This autotune will calculate several motor characteristics. This is a non-rotational autotune, so this can be performed
with the brakes set and the ropes on the sheave.

a Autotune

1. Before the autotune can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the autotune. This can be performed by
disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the autotune.
c. Verify that the safety disable inputs are enabled.
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must
be set to “Term Not Used” while trying to perform an autotune.
2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:
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U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.

Tuning Mode Sel
Standard Tuning

4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of four different types of
autotune for induction motors. In this case set it for non-rotational tuning 2 as shown below.
Note: The drive will not retain this setting after a power cycle.

. Press the “ENTER”
Tuning Mode Sel
Tune-No Rotate2 key to select
Tune-No Rotate2

%

Tuning Mode Sel
Tune-No Rotate2

5. After selecting “Tune-No Rotate2”, press the DOWN key to enter the next data. The next data the drive will
ask the user to enter is the motor nameplate power in horsepower.
Note: The UP key can be pressed to go back to the previous parameter.
6. After entering the motor nameplate horsepower, press the DOWN key to enter the motor nameplate current.
7. After entering the motor nameplate voltage, press the DOWN key to enter the motor nameplate voltage.
8. After entering the motor nameplate current, press the DOWN key to enter the motor nameplate frequency.
9
1

. After entering the motor nameplate frequency, press the DOWN key to enter the motor poles.
0. After entering the motor poles, press the DOWN key to enter the motor nameplate speed. This speed should
be the rated speed and NOT the synchronous.
11. After entering the motor nameplate speed, press the DOWN key to enter the encoder pulses per revolution
(PPR).

Note: This parameter is skipped when the drive is set up to run in open-loop.
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12. After entering the PPR, press the DOWN key to enter the motor no load current. Some motor manufacturers
will have the no load current printed on the nameplate, and some will not. For those that do not, leave the

default setting that shows up on the display.
13. After entering the no load current, press the DOWN key to enter the motor rated slip in Hz.

Mtr Rated Power Rated Voltage
000.00HP 460.0 VAC

Encoder PPR
1024 PPR

14. After all the data have been entered, the autotune should be initiated by either the “ENTER” key or a RUN

signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually

pushing the contactor closed. The brake cannot be lifted during the autotune.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on

inspection should pick the motor contactor. The brake cannot be lifted during the autotune.

Autouning Press the “ENTER”
. key to begin
Tuning Ready? autotuning
Give Run/Press Enter
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15. During the autotune, the motor will make audible noise and the display will show speed and motor amps as

shown above. After the tuning is done, the drive will announce the following:

Tune Successful

16. After a successful autotune, the drive will populate the following parameters:

a. Encoder Pulses (A1)
b. Mtr Rated Power (A5)
c. Max Frequency (A5)
d. Motor Rated FLA (A5)
. Number of Poles (A5)
Motor Rated Slip (A5)
gd. No-Load Current (A5)

o

h. Lead Inductance (A5) - calculated from the autotune
i. Term Resistance (A5) - calculated from the autotune

17. Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if

used).

H PM Motor Autotune

The M 1000 has seven autotuning selections for permanent magnet motor using the PG-X3 and PG-F3 cards. The

autotune will set up the motor characteristics for motor control.

Table 59 PM Tuning Mode (U9)

PM Tuning Mode (U9)

Description

Ind VoltageConst Rotational autotune that will calculate the motor induction voltage only.
It is recommended to perform this non-rotational preliminary check to verify
InitPoleEstPrms that the non-rotational rotor alignment (PolePos-norotate) can be done without

a problem.

PolePos - norotate

Non-rotational rotor alignment that will calculate the position of the magnets
in the motor.

PolePos - rotate

Rotational rotor alignment that will calculate the position of the magnets in the
motor.

Standard Tuning

This autotune requires all motor parameters to be known during the setup.
This autotune will not output any power to the drive, and thus cannot calculate
anything.

Term Resistance

Non-rotational autotuning that only measures motor resistance.

Tune-No Rotate

It is recommended to perform this non-rotational autotune first to set up the
motor parameters and calculate the motor resistance and inductance.
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Standard Tuning (Standard Tuning)
This autotune will NOT calculate any motor characteristics. This autotune will not apply any power to the motor and

assume that all the relevant motor characteristics are known beforehand.

1. Before the autotune can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the autotune. This can be performed by

disconnecting the brake coils.

b. Verify that the safety disable inputs are enabled.
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.

c. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must

be set to “Term Not Used” while trying to perform an autotune.

2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.

a Autotune

PM Tuning Mode
Tune-No Rotate
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4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types
of autotune for PM motors. In this case set it for standard tuning, as shown below.

Pr he “ENTER”

PM Tuning Mode ess the N PM Tuning Mode

Standard Tuning key to select Standard Tuning
Standard Tuning

Default: 1 E

5. After selecting “Standard Tuning”, press the DOWN key to enter the next data. The next data the drive will ask

the user to enter is the motor nameplate power in horsepower.
Note: The UP key can be pressed to go back to the previous parameter.

6. After entering the motor nameplate horsepower, press the DOWN key to enter the motor nameplate voltage.

7. After entering the motor nameplate voltage, press the DOWN key to enter the motor nameplate current.

8. After entering the motor nameplate current, press the DOWN key to enter the motor poles.

9. After entering the motor nameplate poles, press the DOWN key to enter the motor nameplate speed.

10. After entering the motor nameplate speed, press the DOWN key to enter the stator resistance.

11. After entering the motor stator resistance, press the DOWN key and enter the d-axis inductance.

12. After entering the motor d-axis inductance, press the DOWN key and enter the g-axis inductance.

13. After entering the motor g-axis inductance, press the DOWN key and select the unit that the induction voltage
constant will be entered as.

14. After selecting the unit of the induction voltage constant, press the DOWN key and enter the motor induction
voltage constant.

15. After entering the motor induction voltage constant, press the DOWN key and enter the encoder pulses per
revolution (PPR).

16. After entering the PPR, press the DOWN key and enter the encoder alignment offset.

17. The drive will ask that the “ENTER” key be pressed to begin the autotune.

. Press the “ENTER”
Autotuning .
0.0 fpm/ key to begin
Tuning Ready? autotuning

Give Run/Press Enter

CF) [ F2 ]

18. The drive will not output power to the motor.
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Tune Successful

19. After a successful autotune, the drive will populate the following parameters:
a. PM Mtr Power (A5)
b. PM Mtr Rated FLA (A5)
c. PM Motor Poles (A5)
d. PM Mtr Arm Ohms (A5)
e. PM Mtr d Induct (A5)
f. PM Mtr g Induct (A5)
gd. Enc Z-Pulse Offs (A5)
20. Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if
used).

Terminal Resistance (Term Resistance)

This autotune will only calculate the motor resistance. This is a non-rotational autotune, so this can be performed with
the brakes set and the ropes on the sheave.

1. Before the autotune can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the autotune. This can be performed by
disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the autotune.
c. Verify that the safety disable inputs are enabled:
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must
be set to “Term Not Used” while trying to perform an autotune.
2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

a Autotune

UO UTILITY
U9 AUTOTUNE
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3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below:

PM Tuning Mode
Tune-No Rotate

[ F1 ]
4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types
of autotune for PM motors. In this case set it for terminal resistance as shown below.

Note: The drive will not retain this setting after a power cycle.

(13 2
PM Tuning Mode Press the "ENTER PM Tuning Mode
key to select Term Resistance

Term Resistance
Term Resistance

5. After selecting “Term Resistance”, press the DOWN key to enter the next data. The next data the drive will ask

the user to enter is the motor nameplate current.
The UP key can be pressed to go back to the previous parameter.

(F1) [ F2

After all the data have been entered, the autotune should be initiated by either the “ENTER” key or a RUN

signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually

pushing the contactor closed. The brake cannot be lifted during the autotune.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator

on inspection should pick the motor contactor. The brake cannot be lifted during the autotune.
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. Press the “ENTER”
Autotuning i
0.0 fpm/ key to begin
Tuning Ready? autotuning

Give Run/Press Enter ; ESC to quit

7. During the autotune, the motor will make audible noise and the display will show speed and motor amps as
shown above. After the tuning is done, the drive will announce the following:

Tune Successful

8. After a successful autotune, the drive will populate the following parameters:

a. PM Mtr Rated FLA (A5)
b. PM Mtr Arm Ohms (A5) - calculated from the autotune
9. Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if

used).
Tune No Rotation (Tune-No Rotate)
This autotune will calculate several motor characteristic. This is a non-rotational autotune, so this can be performed with
the brakes set and the ropes on the sheave. This is the preferred initial non-rotational autotune for permanent magnet
motors because it will calculate various motor characteristics.

a Autotune

1. Before the autotune can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the autotune. This can be performed by

disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the autotune.

c. Verify that the safety disable inputs are enabled:
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper

between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be

placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must

be set to “Term Not Used” while trying to perform an autotune.
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2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.

PM Tuning Mode
Standard Tuning

(F1) [ F2

4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types
of autotune for PM motors. In this case set it for tuning no rotation as shown below.
Note: The drive will not retain this setting after a power cycle.

Pr he “ENTER”

PM Tuning Mode ess the N PM Tuning Mode
Tune-No Rotate key to select Tune-No Rotate
Tune-No Rotate

5. After selecting “Tune-No Rotate”, press the DOWN key to enter the next data. The next data the drive will ask

the user to enter is the motor nameplate power in horsepower.
Note: The UP key can be pressed to go back to the previous parameter.

6. After entering the motor nameplate horsepower, press the DOWN key to enter the motor nameplate voltage.

7. After entering the motor nameplate voltage, press the DOWN key to enter the motor nameplate current.

8. After entering the motor nameplate current, press the DOWN key to enter the motor poles.

9. After entering the motor poles, press the DOWN key to enter the motor nameplate speed.

10. After entering the motor nameplate speed, press the DOWN key to enter the encoder pulses per revolution
(PPR).
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Rated Voltage
460.0 VAC

Press

UP BN DOWN 10) BN DOWN

11. After all the data have been entered, the autotune should be initiated by either the “ENTER” key or a RUN

signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually

pushing the contactor closed. The brake cannot be lifted during the autotune.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on

inspection should pick the motor contactor. The brake cannot be lifted during the autotune.

. Press the “ENTER”
Autotuning .
key to begin
Tuning Ready? autotuning

Give Run/Press Enter ;

a Autotune

12. During the autotune, the motor will make audible noise and the display will show speed and motor amps as
shown above. After the tuning is done, the drive will announce the following.

Tune Successful
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13.

14.

After a successful autotune, the drive will populate the following parameters:

a. Encoder Pulses (A1)

b. PM Mtr Power (A5)

c. PM Mtr Rated FLA (A5)

d. PM Motor Poles (A5)

e. PM Mtr Arm Ohms (A5) - calculated from the autotune

f. PM Mtr d Induct (A5) - calculated from the autotune

g. PM Mtr g Induct (A5) - calculated from the autotune

Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if
used).

Initial Pole Estimate Parameters (InitPoleEstPrms)

This is only a rotor alignment test that checks if a non-rotational rotor alignment is performed, that the encoder angle
offset it measures will have validity in the number that it calculates.

1.

2.

3.

Before the alignment test can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the alignment test. This can be performed by
disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the alignment test.
c. Verify that the safety disable inputs are enabled:
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must
be set to “Term Not Used” while trying to perform an alignment test.
To begin the alignment test, navigate to the U9 AUTOTUNE menu as shown:

UO UTILITY
U9 AUTOTUNE

Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.

PM Tuning Mode
Tune-No Rotate

SELECT R
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4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types of
autotune for PM motors. In this case set it for the rotor alignment test as shown below.
Note: The drive will not retain this setting after a power cycle.

Press the “ENTER”
key to select
InitPoleEstPrms

%

PM Tuning Mode
InitPoleEstPrms

5. After selecting “InitPoleEstPrms”, press the DOWN key to begin the rotor alignment test.

6. The alignment test should be initiated by either the “ENTER” key or a RUN signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually
pushing the contactor closed. The brake cannot be lifted during the alignment test.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on
inspection should pick the motor contactor. The brake cannot be lifted during the alignment test.

PM Tuning Mode
InitPoleEstPrms

, Press the “ENTER”
Autotuning .
key to begin
Tuning Ready? autotuning

Give Run/Press Enter ;

7. During the alignment test, the motor will make audible noise and the display will show speed and motor amps as
shown above. After the test is done, the drive will announce the following.

a Autotune

Tune Successful

8. After the drive successfully tested alignment, this will indicate that the non-rotational rotor alignment (“PolePos-
norotate”) can be done without a problem.
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Pole Position No Rotation (PolePos-norotate)

This will perform a rotor alignment that will locate the magnets in the motor. This is a non-rotational alignment. So
this can be done with the brakes set and ropes on the sheave. This rotor alignment is only recommended if the drive
was able to successfully complete the “InitPoleEstPrms™ alignment test.

1. Before the alignment can start, the following needs to be evaluated:
a. The brakes should be disabled so they do not lift during the alignment. This can be performed by
disconnecting the brake coils.
b. The motor contactor should be bypassed or electrically picked during the alignment.
c. Verify that the safety disable inputs are enabled:
i. If the drive’s INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.
d. If any of the logic inputs in the C2 sub-menu are set to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”, they must
be set to “Term Not Used” while trying to perform an alignment.
2. To begin the alignment, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
user is to select a type of autotune as shown below.

PM Tuning Mode
Tune-No Rotate
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4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types of
autotune for PM motors. In this case set it for non-rotational rotor alignment as show below.
Note: The drive will not retain this setting after a power cycle.

Pr he “ENTER”

PM Tuning Mode ess the N PM Tuning Mode
PolePos-norotate key to select PolePos-norotate
PolePos-norotate

5. After selecting “PolePos-norotate”, press the DOWN key to begin the non-rotational rotor alignment.

6. The alignment should be initiated by either the “ENTER” key or a RUN signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually
pushing the contactor closed. The brake cannot be lifted during the alignment.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on
inspection should pick the motor contactor. The brake cannot be lifted during the alignment.

. Press the “ENTER”
Autotuning i
key to begin
Tuning Ready? autotuning

Give Run/Press Enter

7. During the alignment, the motor will make audible noise and the display will show speed and motor amps as
shown above. After the alignment is done, the drive will announce the following.

a Autotune

Tune Successful

D

8. After a successful alignment, the drive will populate the following parameters:
a. Enc Z-Pulse Offs (A5) - calculated from the alignment
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9. Set the drive back up for normal operation: inspection speed, brakes, base block (if used), and safe disable (if

used).

Pole Position Rotation (PolePos-rotate)

This will perform a rotor alignment that will locate the magnets in the motor and verify encoder phasing. This is a
rotational alignment so the brakes has to be lifted and ropes be taken off the sheave.

1.

Before the alignment can start, the following needs to be evaluated:

a. The ropes must be off the sheave.

b. The brakes should be physically or electrically lifted so the motor can rotate freely during the alignment.

c. The motor contactor should be bypassed or electrically picked during the alignment.

d. Verify that the safety disable inputs are enabled.
i. If the drive's INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.

e. If any of the logic inputs in the C2 sub-menu are set to "Ext BaseBlk N.O." or "Ext BaseBlk N.C.", they must

be set to "Term Not Used" while trying to perform an alignment.

2. To begin the alignment, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
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user is to select a type of autotune as shown below.

PM Tuning Mode
Tune-No Rotate
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4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types of
autotune for PM motors. In this case set it for rotational rotor alignment as show below.
Note: The drive will not retain this setting after a power cycle.

13 2
PM Tuning Mode Press the "ENTER PM Tuning Mode
PolePos - rotate key to select PolePos - rotate
PolePos - rotate

5. After selecting “PolePos - rotate”, press the DOWN key to begin the rotational rotor alignment.

6. The alignment should be initiated by either the "ENTER" key or a RUN signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually
pushing the contactor closed. The brake will also need to be picked / lifted during the alignment so the motor
can spin.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on
inspection should pick both the motor contactor and brakes.

A Press the “ENTER”
Autotuning X
0.0 fom/  0.00 key to begin
Tuning Ready? autotuning

Give Run/Press Enter B

a Autotune

7. During the alignment, the motor will make a noise and jerk. Then it will stop and jerk again in the opposite
direction. After the alignment is done, the drive will announce the following.

Tune Successful

I

8. After a successful alignment, the drive will populate the following parameters:
a. Enc Z-Pulse Offs (A5) - calculated from the alignment
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Inductance Voltage Constant (Ind VoltageConst)

This autotune will only calculate the motor inductance voltage. This is a rotational autotune so the brakes has to be
lifted and ropes be taken off the sheave.

1.

Before the autotune can start, the following needs to be evaluated:

a. The ropes must be off the sheave.

b. The brakes should be physically or electrically lifted so the motor can rotate freely during the autotune.

c. The motor contactor should be bypassed or electrically picked during the autotune.

d. Verify that the safety disable inputs are enabled.
i. If the drive's INTERNAL power supply is being used to enable the H1, H2, and HC inputs, place a jumper
between all three inputs.
ii. If an EXTERNAL power supply is being used to enable the H1, H2, and HC inputs, a jumper needs to be
placed to enable the H1 and H2. Do NOT put a jumper between H1/H2 to HC.

e. If any of the logic inputs in the C2 sub-menu are set to "Ext BaseBlk N.O." or "Ext BaseBlk N.C.", they must

be set to "Term Not Used" while trying to perform an autotune.

2. To begin the autotune, navigate to the U9 AUTOTUNE menu as shown:

U0 UTILITY
U9 AUTOTUNE

3. Then press the “ENTER” key to access the AUTOTUNE sub-menu screen. The first thing the drive will ask the
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user is to select a type of autotune as shown below.

PM Tuning Mode
Tune-No Rotate

SELECT [IBREE DOWN
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4. On this screen, press the “ENTER” key. Then use the UP or DOWN key to select one of seven different types of
autotune for PM motors. In this case set it for inductance voltage constant as show below.
Note: The drive will not retain this setting after a power cycle.

(13 2
PM Tuning Mode Press the “ENTER PM Tuning Mode
Ind VoltageConst key to select Ind VoltageConst
Ind VoltageConst

5. After selecting “Ind VoltageConst”, press the DOWN key to begin the autotune.

6. The autotune should be initiated by either the "ENTER" key or a RUN signal.
a. If the enter key will be pressed, the motor contactor will need to be bypassed by either wiring or manually
pushing the contactor closed. The brake will also need to be picked / lifted during the autotune so the motor can
spin.
b. If a RUN sequence will be sent, the controller should be set to inspection operation. Running the elevator on
inspection should pick both the motor contactor and brakes.

. Press the “ENTER”
Autotuning .
key to begin
Tuning Ready? autotuning

Give Run/Press Enter ;

a Autotune

7. During the autotune, the motor will make a noise and start making several turns. After the tuning is done, the
drive will announce the following.

Tune Successful

8. After a successful autotune, the drive will populate the following parameters:
a. PM Mtr Ind V 1 - calculated from the autotune
9. Set the drive back up for normal operation: inspection speed, brakes, ropes, base block (if used), and safe

disable (if used).
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7 Troubleshooting

€ Faults, Alarms, Operating Programming Errors, Autotune Faults, and Copy
Errors

B Fault Displays, Causes, and Possible Solutions

Faults are detected for drive protection, and cause the drive to stop while triggering the fault output terminal MA-
MB-MC. Remove the cause of the fault and manually clear the fault before attempting to run the drive again.

B Alarm Codes, Causes, and Possible Solutions (alarm)

Alarms are drive protection functions that do not necessarily cause the drive to stop. Once the cause of an alarm is
removed, the drive will return to the same status as before the alarm occurred.

When an alarm has been triggered, the ALM light on the digital operator display blinks and the alarm code display
flashes. If a multi-function output is set for an alarm (H2-OIO = 10), that output terminal will be triggered for certain
alarms.

Note: If a multi-function output is set to close when an alarm occurs (H2-OOO = 10), it will also close when maintenance periods
are reached, triggering alarms LT-1 through LT-4 (triggered only if H2-O0O = 2F).

B oPE Codes, Causes, and Possible Solutions (programming error)

An Operator Programming Error (0PE) occurs when a contradictory parameter is set or an individual parameter is set
to an inappropriate value.

The drive will not operate until the parameter or parameters causing the problem are set correctly. An oPE, however,
does not trigger an alarm or fault output. If an oPE occurs, investigate the cause and refer to 7able 60 for the
appropriate action. When an oPE appears on the operator display, go to oPE FIt Parameter (F2) to see which
parameter is causing the oPE.

B Autotuning Codes, Causes, and Possible Solutions (autotune)

Autotuning faults in this section are displayed on the digital operator and will cause the motor to coast to a stop.
Autotuning faults do not trigger a multi-function digital output set for fault or alarm output.

An EndO error on the digital operator display indicates autotuning has successfully completed with discrepancies in
the calculations. Check the cause of the End[ error using the tables in this section and perform autotuning again
after fixing the cause.

The drive may be used in the application if no cause can be identified despite the existence of an EndO error.

An Er error indicates that autotuning has not completed successfully. Check for the cause of the error using the
tables in this section, and perform autotuning again after fixing the cause.

B Copy Function Tasks, Errors, and Troubleshooting (copy)
The table below lists the messages and errors that may appear when using the Copy function.

When executing the tasks offered by the Copy function, the operator will indicate the task being performed. When an
error occurs, a code appears on the operator to indicate the error. Note that errors related to the Copy function do not
trigger a multi-function output terminal that has been set up to close when a fault or alarm occurs. To clear an error,
simply press any key on the operator and the error display will disappear.

Table 60 lists the corrective action that can be taken when an error occurs.

Note: 1. Whenever using the copy function, the drive should be fully stopped.
2. The drive will not accept an Up/Down command while the Copy function is being executed.
3. Parameters can only be saved to a drive when the voltage class, capacity, control mode, and software version match.
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Table 60 Detailed Fault Displays, Causes, and Possible Solutions

Falﬂgg‘zdel Description Causes and Solutions
AFr Communication Option Node ID . . . . .
CAN Setup Alm Sett.ing Error (CANopen?: . Station number is set outside the possible s;ttlng range. ‘ .
(alarm) Option card node address is outside the * Set parameter F6-35 to the proper value if a CANopen option card is used.
acceptable setting range.
External baseblock signal was entered via one of the multi-function input
terminals (S1 to S8).
bb Baseblock: * Check external sequence and baseblock signal input timing.
Base Block Alarm | Drive output interrupted as indicated by |  Verify that one of the logic input terminals in the C2 sub-menu is not
(alarm) an external baseblock signal. programmed incorrectly to “Ext BaseBlk N.O.” or “Ext BaseBlk N.C.”.
* Verify that the logic input is being triggered correctly when the drive is
running.
boL Braking Transistor Overload: The wrong braking resistor is installed.
DB Overload Alm /| The braking transistor has reached its » Make sure the rating of the braking resistor fits drive and application. Use

DB Overload Flt

overload level.

an external braking transistor if necessary.

Option Communication Error:
The connection was lost after establishing

No signal was received from the PLC, or faulty communications wiring or an
existing short circuit.

¢ Check for fault wiring.

* Correct the wiring.

¢ Check for disconnected cables and short circuits and repair as needed.

A communications data error occurred due to noise.

* Check the various options available to minimize the effects of noise.

* Counteract noise in the control circuit, main circuit, and ground wiring.

* Ensure that other equipment such as switches or relays do not cause noise.

bUS initial communication: Use surge absorbers if necessary.
Option COM Alm / ’ * Use only recommended cables or other shielded line. Ground the shield on
. Only detected when the Up/Down . .. .
Option COM Flt . . the controller side or on the drive input power side.
command speed reference is assigned to .. . . .
. * Separate all communication wiring from drive power lines. Install an EMC
an option card. . . .
noise filter to the drive power supply input.
The option card is damaged.
* Replace the option card if there are no problems with the wiring and the
error continues to occur.
The option card is not properly connected to the drive.
* The connector pins on the option card do not line up properly with the
connector pins on the drive.
* Reinstall the option card.
Communications wiring is faulty, there is a short circuit, or something is not
connected properly.
* Check for wiring errors.
* Correct the wiring.
* Check for disconnected cables and short circuits. Repair as needed.
Programming error on the master side.
CALL Serial Communication Stand By: * Check communications at start-up and correct programming errors.
No COM Alm | Communication has not yet been Communications circuitry is damaged.
(alarm) established. ¢ Perform a self-diagnostics check.

« If the problem continues, replace either the control board or the entire
drive. For instructions on replacing the control board, contact Magnetek.

Termination resistor setting is incorrect.

* A termination resistor must be installed at both ends of a communication
line. Slave drives must have the internal termination resistor switch set
correctly. Place DIP switch S2 to the ON position.
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Fault Code/
Name

Description

Causes and Solutions

CE
ModBus COM Alm
/ ModBus COM Flt

MEMOBUS/Modbus Communication
Error:

Communication data was not received for
the amount of time set in parameter
Communication Fault Detection Time.

Faulty communications wiring or an existing short circuit.

* Check for faulty wiring.

* Correct the wiring.

¢ Check for disconnected cables and short circuits and repair as needed.

Communication data error occurred due to noise.

¢ Check the various options available to minimize the effects of noise.

* Counteract noise in the control circuit, main circuit, and ground wiring.

* Use only recommended cables or other shielded line. Ground the shield on
the controller side or on the drive input power side.

* Ensure that other equipment such as switches or relays do not cause noise.
Use surge absorbers if required.

* Separated all communication wiring from drive power lines. Install an
EMC noise filter to the drive power supply input.

CF
OL Ovrtorq Flt

Control Fault:

The torque limit was reached
continuously for three seconds or longer
while ramping to stop in OLV Control.

Motor parameters are improperly set.

* Check the motor parameter settings and repeat autotuning.

Torque limit is too low.

Set the torque limit to the most appropriate setting for Mtr Torque Limit (A1)

and Regen Torque Limit (A1).

Load inertia is too big.

» Lower the deceleration ramp rates in A2.

* Set the speed reference to the minimum value and interrupt the Up/Down
command when the drive finishes decelerating.

CoF
Current Offset

Current Offset Fault:

The current sensor is damaged or there
was residual induction current in the
motor (e.g., during sudden deceleration or
when coasting) when the drive attempted
to start the motor.

Due to residual induction current in the motor when the drive attempted to
start the motor, the drive attempted to adjust the current offset value beyond
the allowable range.
 Create a motor restart sequence that allows enough time for the residual
induction voltage to dissipate.
* Enable Speed Search at start (b3-01 = 1). Use the multi-function terminals
to execute External Speed Search 1 and 2 (H1-xx = 61 or 62).
Note: When using a PM motor, both External Speed Search 1
and 2 perform the same operation.
Hardware is damaged.
Replace the drive.

COMM
Serial Comms Alm
/ Serial Comms Flt

Serial Communication Alarm / Fault:
With MODE 1 serial communication
protocol, the drive has not received a
Runtime message for more than 40ms
while the drive is running.

or

The drive has received 2 or more
consecutive checksum errors.

Parameters are set incorrectly

* Check that the Serial Comm Mode (C1) is set to the correct communication
protocol.

Communication wiring

* Check that the communication wires are connected into the correct
terminal

* Check for faulty wiring or poor connection on the terminals

¢ Check for breaks in the wires

* Replace the communication cable / wire

Hardware issue

* Check if the drive is receiving messages from the controller in
SrIBytesReceieved (D1).

* Perform a communication self-diagnostics check

* Replace the drive terminal board or the control board

* Replace the controller serial communication board

Electrical noise

* Check that the communication cable is not in close proximity to power
conductors.

* Check that the communication cable has a shield and that the shield is
properly grounded.

* Place DIP switch S2 to the ON position

CoPy
(copy)

Writing Parameter Settings (flashing)

Parameters are being written to the drive.
* Not an error.
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Fault Code/

Term Comm FIt

CPF08
Term EEPROM Flt

Terminal Board Connection Error

e Description Causes and Solutions
Control mode of the parameters to be loaded onto the drive an the control
mode already set to the drive don’t match.
CPEr . * Check the control mode for the parameters that are to be loaded onto the
Control Mode Mismatch . . . .
(copy) drive and the control mode set to the drive those parameters will be written
to. Set the same control mode using parameter Control Method (U8) and
try again.
There is a self diagnostic error in control circuit.
* Cycle power to the drive.
CPF00 or CPFO1 Control Circuit Error * Set the frequency to the minimum value and interrupt the Run command
Ctrl Circuit Flt when the drive finishes decelerating.
Connector on the operator is damaged.
* Replace the operator.
A/D Conversion Error: Control circuit is damag.ed.
CPFO2 An A/D conversion error or control » Cycle power to the drive.
Internal A/D Flt . « If the problem continues, replace the control board or the entire drive.
circuit error occurred. . . .
Contact Magnetek for instructions on replacing the control board.
There is a connection error.
¢ Turn off the power and check the connection between the control board and
the drive.
» If the program continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.
Control Board Connection Error: Drive fails to opfsrate pr(?perly dl}e to noise ‘in‘terhference. .
CPFO03 . * Check the various options available to minimize the effects of noise.
Connection error between the control N o L ..
CPU Conn Flt board and the drive * Counteract noise in the control circuit, main circuit, and ground wiring.
’ * Use only recommended cables or other shielded line. Ground the shield on
the controller side or on the drive input power side.
* Ensure that other equipment such as switches or relays do not cause noise
and use surge absorbers if required.
* Separate all communication wiring from drive power lines. Install an EMC
noise filter to the drive power supply input.
There is an error in EEPROM control circuit.
* Turn off the power and check the connection between the control board and
the drive.
« If the problem continues, replace the control board or the entire drive.
corvs | pRON Memary b s | (o Mok 1 et o e ol b,
CPU EEPROM Flt | An error in the data saved to EEPROM. drive
* Restore defaults in the drive with Initialization (US).
Power to the control board was lost while writing parameter settings during
Rescue Operation.
* Restore defaults in the drive with Initialization (US).
CPF07

There is a fault connection between the terminal board and control board.

¢ Turn off the power and check the connection between the control board and
the drive.

« If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.

CPF11 to CPF14,
CPF16 to CPF21

Control Circuit Error

Hardware is damaged.
* Cycle power to the drive.
« If the problem continues, replace the control board or the entire drive.

Ctrl RAM Fault Contact Magnetek for instructions on replacing the control board.
Hybrid IC failure on the power board.
CPF22 . . * Cycle power to the drive.
Hybrid IC Fault Hybrid IC Failure * If the problem continues, replace the control board or the entire drive.

Contact Magnetek for instructions on replacing the control board.
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Fault Code/

e Description Causes and Solutions
Hardware is damaged.
CPF23 Control .Board Connection Error: e Turn tbe power off and check the connection between the control board and
PWM Fdbk Flt Connection error between the control the drive. 4 ‘ ‘
board and the drive. « If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.
Drive Unit Signal Fault: .
CPF24 The drive capacity cannot be detected Hardware is damagedl. . .
Drive Model Flt | correctly (drive capacity is checked when * If the problem contmue.:s, replgce the controll board or the entire drive.
A Contact Magnetek for instructions on replacing the control board.
the drive is powered up)
CPF25 Terminal board is not connected correctly.
Terminal Board not Connected * Reconnect the terminal board to the connector on the drive, then cycle
No Term Brd Flt .
power to the drive.
- . Hardware is damaged.
CPF26 to CPF34 gg{}t ?rlr(glrcult Error: « If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.
A/D Conversion Error: A/D conversion is damaged; control circuit is damaged.
CPE35 An A/D conversion error or control » Cycle power to the drive.
External A/D Flt S « If the problem continues, replace the control board or the entire drive.
circuit error occurred. . . .
Contact Magnetek for instructions on replacing the control board.
CPyE Error Writing Data Failed wr'it.ing parameters. '
(copy) » Try writing parameters again.
A fault reset command was entered while the Run command was still present.
CrST * Ensure that a Run command cannot be entered from the external terminals
Cannot Reset . .
(alarm) or option card during fault reset.
 Turn off the Run command.
CSEr Copy Unit Error Hardware fault.
(copy) * Replace the operator or the USB Copy Unit.
Load is too heavy.
* Reduce the load.
Accel/decel ramp is too short.
» Lower the acceleration and deceleration rates in the A2 menu.
The load is locked up.
* Check the machine and hoistway.
Speed Deviation with Control Method | Parameters are not set appropriately.
(U8) set to Closed Loop Vect or PM * Check the settings of parameters Spd Dev Flt Lvl (A1) and Spd Dev Flt
dEv ClosedLoopVect: Time (A1).
Speed Dev Alarm / | The deviation between the speed The motor brake is not applied.
Speed Dev Fault | reference and speed feedback is greater | ¢ Ensure the motor brake picks when the drive is running.
than the setting in Spd Dev Flt Lvl During Rescue Operation, either the DC bus voltage dropped below
(Al)and Spd Dev Flt Time (A1). DCVoltLvl@Rescue (A1) x (PS ReductnDetLvl (A1) - 10%), or 100 ms after
triggering Rescue Operation, the DC bus voltage did not reach
DCVoltLvl@Rescue (A1) x PS ReductnDetLvl (A1) before the motor started.
* Check the DC bus voltage setting in DCVoltLvl@Rescue (Al).
» Lower the speed reference, which is determined by Rescue Speed (C1).
¢ Check the backup power supply. It may need to be replaced with another
UPS if it has become worn and can no longer provide enough power.
The drives used in the copy and write process are not the same model; the
drive from which the parameters were copied is a different model; or the
JdFPS drive to be written to is a different model.
Drive Model Mismatch * Check the model number of the drive from which the parameters were
(copy) copied and the model of the drive to which you are attempting to write the
parameters. Make sure the two drives are the same model and have the
same software version.
Encoder is not connected, not wired properly, or is damaged.
vl Encoder Z Pulse Fault: » Make sure the encoder is properly connected and all shielded lines are

Z-Pulse Miss Flt

The motor turned one full rotation
without the Z Pulse being detected.

properly grounded.
* If the problem continues after cycling power, then replace either the PG
option card or the encoder itself.
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Z-Pulse Dev Flt

5 degrees for the number of times
specified in parameter F1-17.

Fault Code/ _— :
e Description Causes and Solutions
Noise interference along the encoder cable.
7 Pulse Noise Fault Detection: ]::nif)%iia(tzz :11: i(;nnc:))td\c):vri rceaclaler (l)ln:rsl from the source of the noise.
dv2 The Z pulse is out of phase by more than property:

» Rewire the encoder and make sure all shielded lines are properly grounded.

PG option card or the encoder is damaged.
* If the problem continues after cycling power, replace the PG option card or
the encoder.

Inversion Detection:
The torque reference and acceleration are

The encoder offset is not set properly.

* Set the Enc Z-Pulse Offs (A5) as specified on the motor nameplate.
Replacing the encoder or changing the motor/encoder rotation direction
requires readjustment of the encoder offset. Perform an alignment in U9
sub-menu.

An external force on the load side has caused the motor to move.

* Make sure the motor is rotating in the right direction.

* Look for any problems on the load side that might cause the motor to rotate
in the opposite direction.

Noise interference along the encoder cable is disturbing the encoder signals.

detection in
applications where the
motor may rotate in
the opposite direction
of the speed reference.

Revers(::viach Flt F; ler)fli)cf;tzncgfciti;)?rsni?grt:;eselziegiifer by * Properly rewire the encoder and connect all lines including shielded line.
. Encoder is disconnected, not wired properly, or the PG option card or the
over 30% for the number of times set to . .
F1-18. encoder itself is damaged. o . . .
¢ Properly rewire the encoder and connect all lines including shielded line.
Rotational direction for the encoder is the opposite of the order of the motor
lines.
* Properly connect the motor lines for each phase (U/T1, V/T2, W/T3).
Swap the Motor Rotation (C1), and then perform an alignment in the U9
menu.
» Swap the Encoder Connect (C1), and then perform an alignment in the U9
sub-menu.
The encoder offset is not set properly.
* Set the Enc Z-Pulse Offs (A5) as specified on the motor nameplate.
Inversion Prevention Detection: * Perform an encoder- alignment in tl.‘ne U9 sub-menu. .
Pulses indicate that the motor is rotating o If tl?e problem continues after cycling power, then replace either Fhe PG
in the opposite direction of the speed option card or the el}codctr 1ts§1f. Repl.acmg the? encoder or changing the
reference. Set the number of pulses o motor/encoder rotatloq dlrectlop requires readjustment of the encoder
trigger inverse detection to F1-19, qffsg or an encoder alignment in the U9 .subjmeng. '
dva Note: Set F1-19 t0 0 to Noise interference along the encoder cable is disturbing the encoder signals.
. . . » Make sure the motor is rotating in the correct direction.
Enc Direct Flt disable inverses

* Look for any problems on the load side that might be causing the motor to
rotate in the opposite direction.

Encoder is disconnected, not wired properly, or the PG option card or the

encoder itself is damaged.

* Rewire the encoder and make sure all lines including shielded line are
properly connected.

* If the problem continues after cycling power, replace the PG option card or
the encoder.
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Fault Code/
Name

Description

Causes and Solutions

dvé
Over Accel Flt

Overacceleration Detection:
The acceleration/deceleration of the

elevator car exceeds the overacceleration

detection level

The encoder offset is incorrect.

¢ Perform an encoder alignment in the U9 sub-menu for PM motors.

Noise along the encoder cable.

* Check the encoder wiring for any loose connections. Make sure that the
shielded line is properly grounded.

Cables for the motor encoder are not wired properly, or the PG option card (or

the encoder itself) is damaged.

* Check the encoder wiring for any loose connections. Make sure that the
shielded line is properly grounded.

Incorrect motor data has been set.

* Check the parameters in the A5 sub-menu to make sure they match the
information on the motor nameplate.

The acceleration is too fast.

* Check and adjust the acceleration rate and the jerk at acceleration start set
in the A2 sub-menu.

Incorrect setting for overacceleration

* Check and adjust the setting of Over Accel Lvl (A1) and Over Accel Time
(A1) so the fault is not too sensitive.

dv7
Rtr Pole Timeout

Rotor Polarity Detection Timeover:
Unable to detect the magnetic poles
within the designated time.

Battery voltage is too low.

* Charge the battery.

The output cable is disconnected.

* Check for wiring errors and ensure the output cable is connected properly.

* Correct the wiring.

The motor winding is damaged.

* Check the resistance between the motor lines.

* Replace the motor if the winding is damaged.

The output terminal is loose.

» Apply the tightening torque specified in this manual to fasten the terminals.

Incorrect motor data has been sent.

* Check the parameters in the A5 sub-menu to make sure they match the
information on the motor nameplate.

Non-rotational alignment failure.

* A non-rotational alignment cannot be performed; perform a rotational
alignment instead.

dv8
Rtr Pos Det Flt

PM Rotor Position Estimation Error:

An invalid value resulted from Initial
Pole Search.
Note: Reset the fault and try
Initial Pole Search
again.

Brake was released during Initial Pole Search or during power loss.

* Check the brake sequence.

* The brake must remain applied during Initial Pole Search and whenever the
power supply is interrupted.

Initial Pole Search cannot be performed on the monitor being used.

 Use a PG option card that is compatible with both the drive and an absolute
encoder.

Initial Pole Search cannot be performed.

* A non-rotational alignment cannot be performed; perform a rotational
alignment instead.

ECE
(copy)

Copy Error

Attempted to read data from the encoder during undervoltage.
* Make sure there is no undervoltage fault or alarm, then try reading the data
again.

ECS
(copy)

Checksum Error

Checksum error occurred when attempting to read data from the encoder.
* Try copying the data again.

EdE
(copy)

‘Write Impossible

Drive settings do not permit writing to the encoder (F1-51 = 0), or there was a

CPF24 while attempting to write to the encoder.

* Set the drive to allow encoder to be written to (F1-51 = 1) and try writing
the data again.

EEP
SI-S EEPROM Alm
(alarm)

CANopen EEPROM Checksum Alarm:

If these errors occur, the object dictionary will be reset to its default values.

* After the object dictionary has been changed and object dictionary contents
are then changed, execute a Store Parameter command.

« If the object dictionary has not been changed, execute a Restore Parameter
command.
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Fault Code/

e Description Causes and Solutions
Sequence error.
EF Up/Down Command Error:
Run UP/ Dwn Alm| Both RUN UP and RUN DOWN closed Check the forward and reverse command sequence and correct the
(alarm) simultaneously for over 0.5 s problem,
o Note: When minor fault EF detected, motor ramps to stop.
An external fault was received from the PLC with other than F6-03 =3
EFO “alarm only” (the drive continued to run after external fault).
. Option Card External Fault: * Remove the cause of the external fault.
Option Ext Alm / e
Ontion Ext Flt An external fault condition is present. * Remove the external fault from the PLC.
P Problem with the PLC program.
* Check the PLC program and correct problems.
EF1 External Fault (input terminal S1):
External Alm S1/ | External fault at Logic Input 1 on
External Flt S1 | terminal S1.
EF2 External Fault (input terminal S2):
External Alm S2 / | External fault at Logic Input 2 on
External Flt S2 | terminal S2.
EF3 External Fault (input terminal S3):
External Alm S3 / | External fault at Logic Input 3 on
External FIt S3 | terminal S3. An external device has tripped an alarm function.
EF4 External Fault (input terminal S4): \-V.R_em(?ve_: the cause of the external fault and reset the fault.
External Alm S4 / | External fault at Logic Input 4 on 1rng 15 1ncoqect. . .
. * Ensure the signal lines have been connected properly to the terminals
External Flt S4 | terminal S4. . .
- - assigned for external fault detection.
EF5 External Fault (input terminal S5): - .
) * Reconnect the signal line.
External Alm S5/ | External fault at Logic Input 5 on . .
E 1 FIt S5 inal S5 Incorrect Logic Input settings.
xternal Flt terminal 53. * Check for incorrect setting of Logic Inputs in the C2 sub-menu for external
EF6 External Fault (input terminal S6): faults.
External Alm S6 / | External fault at Logic Input 6 on
External Flt S6 | terminal S6.
EF7 External Fault (input terminal S7):
External Alm S7 / | External fault at Logic Input 7 on
External Flt S7 | terminal S7.
EF8 External Fault (input terminal S8):
External Alm S8 / | External fault at Logic Input 8 on
External Flt S8 | terminal S8.
EiF . Communication error occurred while attempting to write to the encoder.
Write Data Error L o .
(copy) * Make sure communications are normal and try writing to the encoder again.
End .. . . o
Tune Successful | Task Complete Finished reading, writing, for verifying parameters.
* Not an error.
(copy)
The torque reference exceeded 20% during autotuning, or the results from
autotuning the no-load current exceeded 80%.
Endl Excessive V/f Setting (detected only * Before autotuning the drive, verify the information written on the motor
High V/f Setting | during Rotational autotuning, and nameplate and enter the data into the correct parameters in the U9
(autotune) displayed after autotuning is complete)., AUTOTUNE sub-menu.
* Enter proper information into the parameters in the U9 AUTOTUNE sub-
menu and repeat autotuning.
Motor data entered during autotuning was incorrect.
. * Make sure the data entered for the parameters in the U9 AUTOTUNE sub-
Motor Iron-Core Saturation . . .
End2 . . menu match the information written on the motor nameplate.
Coefficient (detected only during . . .
Iron Core Sat R R . * Restart autotuning and enter the correct information.
Rotational autotuning and displayed . . . -
(autotune) after autotuning is complete) Results from autotuning are outside the parameter setting range, assigning the
g P ) iron-core saturation coefficient (E2-07, E2-08) a temporary value.
 Check and correct faulty motor wiring.
End3 Rated Current Setting Alarm The correct cur'rent rating printed on the nameplate was not entered into
. .. Rated Current in the U9 sub-menu during autotune.
Motor FLA Err | (displayed after Autotuning is . .
 Check the setting of parameter Rated Current in the U9 sub-menu.
(autotune) complete)

* Check the motor data and repeat autotuning.
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Fault Code/

e Description Causes and Solutions
The slip that was calculated is outside the allowable range.
End4 * Make sure the data entered for autotuning in the U9 sub-menu is correct
Rated Slip Alarm | Adjusted Slip Calculation Error « L . '
(autotune) » Execute the StanQard Tuning” in the U9 sub-menu for a rotational 3
autotune. If a rotational autotune cannot be done, try “Tune-No Rotate2.
End5 The resistance value that was calculated is outside the allowable range.
TermResistAlarm | Resistance Tuning Error * Double-check the data that was entered for the autotuning process.
(autotune) * Check the motor and motor cable connection for faults.
Control Method (U8) setting error.
* Check the setting of Control Method (U8).
End6  Check the control mode and repeat autotuning.
Leakage L Alarm | Leakage Inductance Alarm The leakage inductance value that was calculated is outside the allowable
(autotune) range.
* Double-check the data that was entered for the autotune process in Leak
Inductance (AS).
The entered no-load current value was outside the allowable range.
End7 * Check and correct the faulty motor wiring.
No-Load I Alarm | No-Load Current Alarm Autotuning results were less than 5% of the motor rated current.
(autotune) * Double-check the data that was entered for the autotuning process in No-
Load Current (AS).
High frequency injection calculations for the battery power supply were
End8 be]FOWfl{O o Operation, either switch to a larger b (at least 280 VDC
. . . * For Rescue Operation, either switch to a larger battery (at least
Or;i;gtiltzjnglm Rescue Operation Speed Warning fora 200V clgss drive, 5.60 VDC for a 400 V class drive, or 700 VDC for a
600 V class drive) or switch to an absolute encoder and the PG-F3 option
card.
While operating from the backup battery, pole diversion exceeded 40 degrees.
End9 . .. * For Rescue Operation, either switch to a larger battery (at least 280 VDC
PoleEst Alm l;::::lf ‘(;,gi;?:gn Rotor Pole Position for a 200 V class drive, 560 VDC for a 400 V class drive, or 700 VDC for a
(autotune) 600 V class drive) or switch to an absolute encoder and the PG-F3 option
card.
While operating from the backup battery, the Id value between poles was less
End10 than 5%. . . .
PoleDis Alm Rescue Operation Rotor Polarity * For Rescue Operatl(.)n, either switch to a larger batte.:ry (at least 280 VDC
(autotune) Detection Warning fora 200V F:lass dI’lVE., 560 VDC for a 400 class drive, or 700 VDC.for a
600 class drive) or switch to an absolute encoder and the PG-F3 option
card.
EPE Aﬁempted to acquire mgchine data from an encoder that does not have any
(copy) ID Mismatch machine data written to it yet.
* Try again after writing machine data to the encoder.
Motor data or data entered during autotuning was incorrect.
* Check that the motor data entered in the parameters for U9 AUTOTUNE
sub-menu matches motor nameplate input before autotuning.
« Start autotuning over again and enter the correct information.
Motor rated power and motor-rated current settings in the U9 AUTOTUNE
sub-menu do not match.
* Check the drive and motor capacities.
* Correct the settings of parameters “Mtr Rated Power” and “Rated Current”
in the U9 AUTOTUNE sub-menu.
Er-01 Motor rated current and detected no-load current are not consistent with
Data Invalid Motor Data Error
another.
(autotune)

¢ Check the motor rated current and no-load current.

* Correct the settings of parameters No-Load Current (A5) and the “Rated
Current” in the U9 AUTOTUNE sub-menu.

Rated frequency and motor rated speed in the U9 AUTOTUNE sub-menu do

not match.

 Set “Rated Frequency” and “Rated Speed” in the U9 AUTOTUNE sub-
menu to the correct value.

¢ Check if the correct pole number was entered for the U9 AUTOTUNE
sub-menu.
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Fault Code/

e Description Causes and Solutions
Er-02 An alarm was triggered during autotuning.
Minor Fault Alarm « Exit the autotuning menu, check the alarm code, remove the alarm cause,

(autotune) and repeat autotuning.

Er-03 Autotuning canceled by pressing ESC key.

STOP Key Escape Key Input ; . S .

* Autotuning did not complete properly and will have to be performed again.

(autotune)

Motor data entered during autotuning was incorrect.
* Make sure the data entered in the U9 sub-menu for autotune match the
Er-04 information written on the motor nameplate.
Resistance Line-to-Line Resistance Error * Reset autotuning and enter the correct information.
(autotune) Results from autotuning are outside the parameter setting range or the tuning
process took too long, or the motor cable or cable connection is faulty.
* Check and correct faulty motor wiring.
Motor data entered during autotuning was incorrect.
* Make sure the data entered in the U9 sub-menu for autotune match the
information written on the motor nameplate.
* Restart autotuning and enter the correct information.
Results from autotuning are outside the parameter setting range or the tuning
process took too long.
Er-03  Check and correct faulty motor wiring
No-Load Current | No-Load Current Error « o ' .

(autotune) . Perforrg a “standard tuning” in the U9 sub-menu for a rotational
autotuning. Remember that the rope must be off the sheave and the brake
must be released to perform a rotational autotuning.

The load during rotational auto-turning was too high.

 Disconnect the motor from machine and restart autotuning. If motor and
load cannot be uncoupled, make sure the load is lower than 30%.

« If a mechanical brake is installed, make sure it is fully lifted during tuning.

Motor data entered during autotuning was incorrect.

* Make sure the data entered in the U9 sub-menu for autotune match the
information written on the motor nameplate.

* Restart auto-turning and enter the correct information.

Drive-calculated values outside parameter setting range or the tuning process

R Er(—iosl' Rated Slip E t'o %(h?c(i(l:rrllf 'correct faulty motor wiring.

(aézteotunler)) ated Stip Lrror . Perforrg a “standard tuning” in the U9 sub-menu for a rotational
autotuning. Remember that the rope must be off the sheave and the brake
must be released to perform a rotational autotuning.

The load during rotational autotuning was too high.
 Disconnect the motor from machine and restart autotuning. If motor and
load cannot be uncoupled make sure that the load is lower than 30%.
« If a mechanical brake is installed, make sure it is fully lifted during tuning.
The motor did not accelerate for the specified acceleration ramp.
» Lower the acceleration rates in the A2 sub-menu.
Torque limit when motoring is too low.
Er-09 » Check the settings of Mtr Torque Limit (A1) and Regen Torq Limit (A1).
Acceleration Acceleration Error * Increase the setting of Mtr Torque Limit (A1) and Regen Torq Limit (A1).
(autotune) The load during rotational autotuning was too high.

* Disconnect the motor from machine and restart autotuning. If motor and
load cannot be uncoupled make sure the load is lower than 30%.
« If a mechanical brake is installed, make sure it is fully lifted during tuning.

MAGNETEK M1000 AC Elevator Drive Technical Manual

139

Troubleshooti
H roubleshooting



7 Troubleshooting

Fault Code/

e Description Causes and Solutions
The encoder signal lines are not properly connected to the drive.
 Check and correct wiring to the PG encoder.
Motor and encoder direction are opposite.
Er-10 ¢ Check the Speed Feedback (D1) while turning the motor manually in
PG Direction Motor Direction Error forward direction. If the sign displayed is negative, change the setting of
(autotune) Encoder Connect (C1).
The load pulled the motor in the opposite direction of the speed reference and
the torque exceeded 100%.
* Uncouple the motor from the load and repeat autotuning.
Er-11 Torque reference is too high.
Motor Speed Motor Speed Fault » Lower the acceleration rate in the A2 sub-menu.
(autotune) * Disconnect the machine from the motor, if possible.
One of the motor phases is missing: (U/T1, V/T2, W/T3).
* Check motor wiring and correct any problems.
Current exceeded the current rating of the drive, or the current is too low.
* Check the motor wiring for a short between motor lines.
» Make sure the motor contactor is closed during tunning.
Er-12 * Replace either the control board or the entire drive. For instructions on
I-det. Circuit Current Detection Error replacing the control board, contact Magnetek.
(autotune) Attempted autotuning without motor connected to the drive.
» Manually push the motor contactor close while performing the autotune.
 Connect the motor and perform auto-turning.
Current detection signal error.
* Replace either the control board or the entire drive. For instructions on
replacing the control board, contact Magnetek.
Drive was unable to complete tuning for leakage inductance within 300
seconds.
Er-13  Check all wiring and correct any mistakes.
Leakage L ERR | Leakage Inductance Error  Double-check the motor current value that was entered for Rated Current in
(autotune) the U9 sub-menu for autotuning.
* Check the motor rated current value written on the motor nameplate and
enter the correct value.
The result of Back EMF Constant Tuning (induced voltage) exceeds the
Er-18 allowable setting range.
Induced V ERR | Induction Voltage Error * Double-check the data entered in the PM autotune in the U9 sub-menu and
(autotune) perform autotuning again.
¢ Check the values set for the PM Mtr Ind V 1 (AS) and / or PM Mtr Ind V 2.
The induced voltage constant attempted to set a value to PM motor d
inductance and PM motor q inductance in the A5 sub-menu that exceeds the
Er-19 allowable setting range.
PM InductanceERR| Inductance Error  Double-check the data entered in the PM autotune in the U9 sub-menu and
(autotune) perform autotuning again.
 Check the values set for the PM Mtr d Induct (A5) and PM Mtr q Induct
(AS).
Stator resistance tuning attempted to set a value to PM Motor Armature Ohms
Er-20 in the AS sub-menu that is outside the allowable range.
StatorResistERR | Stator Resistance Error * Double-check the data entered in the PM autotune in the U9 sub-menu and
(autotune) perform autotuning again.

 Check the value set for the PM Mtr Arm Ohms (AS5).

140

MAGNETEK M1000 AC Elevator Drive Technical Manual




7 Troubleshooting

Fault Code/

e Description Causes and Solutions

Motor is coasting when autotuning is initiated.

» Make sure the motor has stopped completely. Repeat autotuning.

Either the motor or the encoder on the motor is not properly wired.

¢ Check the wiring for the motor and the encoder. Repeat autotuning.

The direction for the encoder on the motor is not properly wired.

Er-21 * Check the direction of the motor with Motor Rotation (C1) or encoder with
Z-Pulse Comp ERR| Z Pulse Correction Error Encoder Connect (C1).
(autotune) Encoder is damaged.

 Check the signal output from the encoder attached to the motor. Replace
the encoder if damaged.

PG-E3 option detected excess position error with the ERN1387 encoder.

« If other possible solutions are not successful, perform autotuning of PG-E3
encoder characteristics.

Parameters set by Initial Rotor Pole Search Tuning were outside the

Er-22 ble range, or during normal operation, pole diversion exceeded 20
PoleEst Err Initial Rotor Pole Search Error acceptable range, £ P P
(autotune) degre.es. .
» Switch to an absolute encoder and to the PG-F3 option card.
Er23 Pole divers.ion exceededIIS degrees three times, or parameters set by Encoder
StandZPlsCmpE Non-rotating Encoder Offset Tuning | Offset Tuning were outside the acceptable range.
pErr . o » .
(autotune) Warning * Remove the ropes and COIldl%Ct a “PolePos-rotate” for PM Tuning Mode
(U9) for a rotational autotuning for encoder offset.

The signal lines between the PG-E3 option card and encoder are disconnected

at the R+ and R- terminals, or there is excessive electrical interference at the

PG-E3 option card.

* Refer to the installation manual for the PG-E3 option card for information

Er-24 Autotuning Error for PG-E3 Encoder on correct connection of signal lines.
(autotune) Characteristics The software for the PG-E3 option card does not support the autotuning of

PG-E3 encoder characteristics.

* Check the software version (PRG) for the PG-E3 option card. The software
version PRG: 1102 or later support autotuning of PG-E3 encoder
characteristics.

Autotune was stopped

Run Command Removed: Fipgers were removed off the inspection button while the drive was in the
. . .. | middle of autotune.
The drive run signals were removed while . . Lo
Er-25 the drive was in the process of autotuning Intermittent wiring connection issue

RUN Cmd Check for loose connection on the drive terminals for drive enable, run, run
the motor. .

Removed up, run down, and motor contactor feedback inputs.

(autotune) . . . Nuisance error
gg?utll;tg}z‘fs L'ltotune was initiated via * Perform the autotune with the ENTER key on the operator.

Make sure that the motor contactor is bypassed in some fashion during the

autotune with the ENTER key.

Er-73 Cycle Power t.o R eset Erljor: . Autotune should only be performed when the drive is idle and NOT running.
Cycle Pwr To Reset| Autotune was initiated while the drive . P | . . .
. ower cycle on the drive will be required to reset the fault.
(autotune) was still in a RUN state.
Er-99 Invalid Autotune Error: Software for the operator does not support autotune error.
Invalid Tune Operator has received an autotune error | ¢ Check Operator Firm (U6) and verify that it is the most recent version.
(autotune) that does not exist in the database. + Contact Magnetek for instruction to update software.
Attempted to write data to the encoder during undervoltage.
ErE Data Error . Malfe sure there is no undervoltage fault 0% alarm and t%’y again.
Noise has corrupted data while writing to the EEPROM.
* Press the ENTER button.
* Correct the parameter setting.
. * Cycle power to the drive.
Err EEPROM Write Error: « If the problem continues, replace the control board or the entire drive
EEPROM Write Flt| Data cannot be written to the EEPROM. ’ ’

Contact Magnetek for instructions on replacing the control board.
Hardware problem.
« If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.
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Fault Code/

e Description Causes and Solutions
EVE . Drive parameters and the data saved to the encoder do not match.
(copy) Verify Error * Use the Verify Menu to check parameter settings and try again.
Speed Reference Missing: Parameter d1-18 is set to 1, H1-xx is not set to 53 and no speed was selected
Parameter d1-18 is set to 3, leveling speed | at start.
FrL detection is not assigned to a digital input | *+ Make sure the selected speed selection method matches the elevator

No Spd Ref Flt

(H1-xx # 53) and no speed was selected
while an Up or Down command was
entered.

controller sequence. Check parameter d1-18 and H1-xx settings.
» Make sure the elevator controller is connected properly.
» Make sure the elevator controller selects the speed properly.

GF
Ground Fault

Ground Fault:

A current short to ground exceeded 50%
of rated current on the output side of the
drive.

Motor insulation is damaged.

* Check the insulation resistance of the motor.

* Replace the motor.

A damaged motor cable is creating a short circuit.

* Check the motor cable; remove the short circuit and turn the power back
on.

* Check the resistance between the cable and the ground terminal; replace
the cable.

The leakage current at the drive output is too high.

* Reduce the Carrier Frequency (A4).

Reduce the amount of stray capacitance.

The drive started to run during a current offset fault or while coasting to a

stop.

The value set exceeds the allowable setting range while the drive

automatically adjusts the current offset (this happens only when attempting

to restart a PM motor that is coasting to stop).

Hardware problem.

* If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.

Hbb
SafeDisable Open
(alarm)

Safe Disable Circuit Fault Signal (H1-
HC, H2-HC) Release: </>

Both Safe Disable Input channels are
open.

Both Safe Disable Inputs H1 and H2 are open.

¢ Check signal status at the input terminals H1 and H2.

* Check the Sink/Source Selection for the digital inputs.

« If the Safe Disable function is not utilized, check if the terminals H1-HC,
and H2-HC are linked.

Internally, both Safe Disable channels are broken.

* Replace either the control board or the entire drive. For instructions on
replacing the control board, contact Magnetek.

HbbF
SafeDisable Ckt
(alarm)

Safe Disable Circuit Fault Signal (H1-
HC, H2-HC) Release: </>

One Safe Disable channel is open while
the other one is closed.

The signals to the Safe Disable inputs are wrong or the wiring is incorrect.

* Check signal status at the input terminals HI and H2. if the Safe Disable
function is not utilized, the terminals H1-HC, and H2-HC must be linked.

One of the Safe Disable channels is faulty.

* Replace either the control board or the entire drive. For instructions on
replacing the control board, contact Magnetek.

HCA
HighCurrentAlarm
(alarm)

High Current Alarm:
Drive current exceeded overcurrent
warning level (150% of the rated current).

Load is too heavy.

* Either reduce the load for applications with repetitive operation (repetitive
stops and starts, etc.) or replace the drive.

Acceleration/deceleration is too fast.

* Calculate the amount of torque required for the desired acceleration and/or
deceleration ramp relative to the inertia moment of the load.

» If the torque level is not right for the load, take the following steps:

» Lower the acceleration and deceleration times in the A2 sub-menu.

* Increase the capacity of the drive.

A special-purpose motor is being used, or the drive is attempting to run a

motor greater than the maximum allowable capacity.

* Check the motor capacity.

 Use a motor appropriate for the drive. Ensure the motor is within allowable
capacity range.

The current level increased due to a momentary power loss or while

attempting to perform a fault reset.

* The alarm will appear only briefly. There is no need to take action to
prevent the alarm from occurring in such instances.
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Fault Code/
Name

Description

Causes and Solutions

iFEr
(copy)

Communication Error

A communication error occurred between the drive and the operator or the
USB copy unit.

* Check the cable connection.

A non-compatible cable is being used to connect the USB Copy unit and the
drive.

* Use the cable originally packaged with the USB Copy Unit.

InvFW
Unknown Drv SW

Unknown Drive Software Version:

The Dual Operator does not recognize the
drive software as a compatible drive
software.

Drive software verification

* Dual Operator is only compatible with the M1000 drive (NOT the L1000).

¢ Check the software version of the drive on the initial loading screen of the
Dual Operator when it powers up.

LF
Output Pha Loss

Output Phase Loss:
Phase Loss on the output side of the drive
was detected.

The output cable is disconnected.

¢ Check for wiring errors and properly connect the output cable on U, V,
and W.

* Correct the wiring.

* Verify that the motor contactor is closing when running.

* Verify that wen the motor contactor is picked, the drive and motor are
electrically connected.

The motor winding is damaged.

* Check the resistance between motor lines.

* Replace the motor if the winding is damaged.

The output terminal is loose.

¢ Check for loose wires on the motor contactor.

¢ Check for loose wires on the drive’s U, V, and W.

 Apply the tightening torque specified in this manual to fasten the terminals.

The rated current of the motor being used is less than 5% of the drive rated

current.

¢ Check the drive and motor capacities.

An output transistor is damaged.

« If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.

A single-phase motor is being used.

* The drive cannot operate a single phase motor.

Check the setting of Out Ph Loss Det (C1).

* Check that the correct output phase loss detection is being selected.

« Ifit is a nuisance fault, disable the function.

LF2
Curr Imbalance

Output Current Imbalance:
One or more of the phases in the output
current is lost.

Phase loss has occurred on the output side of the drive.

¢ Check for faulty wiring or poor connections on the output side of the drive.

* Correct the wiring.

Wires on the output side of the drive are loose.

* Check for loose wires on the drive’s U, V, and W.
* Check for loose wires on the motor contactor.

 Apply the tightening torque specified in this manual to fasten the terminals.

The output circuit is damaged.

« If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.

Motor impedance or motor phases are uneven.

* Measure the line-to-line resistance for each motor phase. Ensure all values
are the same.

* Replace the motor.

Nuisance Fault

* If the drive is declaring a Current Imbalance fault falsely, disable the fault
in PM Cur Unbal Det (C1).
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Falﬂ;g‘zde/ Description Causes and Solutions
Cooling Fan Maintenance Time:
The cooling fan has reached its expected
LT-1 maintenance period and may need to be The cooling fan has reached 90% of its expected performance life.
Check Fan Alarm replaced. * Replace the cooling fan and reset the Maintenance Monitor by setting 04-
(alarm) Note: An alarm o.utput (H2- 03100,
xx = 10) will only be
triggered if H2-xx =
2F.
Capacitor Maintenance Time:
The main circuit and control circuit
T2 capacitors are nearing the end of their The main circuit and control circuit capacitors have reached 90% of their
Check Caps Alarm expected performance life. expected per.formance life. ‘ ‘ ' .
(alarm) Note: An alarm output (H2- * Replace either the control board or the entire drive. For instructions on
xx = 10) will only be replacing the control board, contact Magnetek.
triggered if H2-xx =
2F.
Soft Charge Bypass Relay Maintenance
Time:
LT-3 The DC bu§ soft charge relay is NEAMNE | rhe DC bus soft charge relay has reached 90% of expected performance life.
Check Pre-Charge the end of its expected performance life. |, Replace either the control board or the entire drive. For instructions on
(alarm) Note:  An alarm output (H2- replacing the control board, contact Magnetek
xx = 10) will only be > ’
triggered if H2-xx =
2F.
IGBTs have reached 90% of their expected performance life.
* Check the load, carrier frequency, and output speed.
; ; /). NOTICE: Optimize Performance Life. To maximize drive performance
L T4 ig]];TTs ﬁ?::::;ec; 9%(2 Zgge/ior)' life, make sﬁre the drive output current does not exceed ?50% of the
k drive rated current. Expected performance life estimates the number
Check IGBT Alarm| expected performance life. of drive starts at three million times if output does not exceed 150%.
(alarm) An alarm output (H2-xx = 10) will only | This assumes the carrier frequency is at its default setting (8 kHz for
be triggered if H2-xx = 2F. models CIRM-LU2MO0008 to 2M0115, 4M0005 to 4M0091, 5M0003 to
5M0062, 5 kHz for models CIRM-LU2MO0145 to 2M0283, 4M0112 to
4MO0216, 5M0077 and 2 kHz for models LU2M0316, 2M0415, 5M0099
to 5M0200) and a peak current of less than 150% of the drive rated
current.
The drive from which the parameters were copied and the drive to which you
are attempting to write have different electrical specifications, capacities, are
set to different control modes, or are different models.
ndAT Model, Voltage Class, Capacity » Make sure model numbers and specifications are the same for both drives.
(copy) Mismatch The device being used to write the parameters is blank and does not have any
parameters saved on it.
» Make sure all connections are correct, and copy the parameter settings onto
the USB Copy Unit or the operator.
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Fault Code/
Name

Description

Causes and Solutions

oC
Over Current Flt

Overcurrent:

Drive sensors have detected an output
current greater than the specified
overcurrent level.

The motor has been damaged due to overheating or the motor insulation is

damaged.

* Check the insulation resistance.

* Replace the motor.

One of the motor cables has shorted out or there is a grounding problem.

* Check the motor cables; remove the short circuit and reapply the power to
the drive.

* Check the resistance between the motor cables and the ground terminal;
replace damaged cables.

The drive is damaged.

* Check the drive output side short circuit for broken output transistor: Bl or
+3 and U/V/W, - (negative) and U/V/W

» Contact Magnetek for assistance.

The load is too heavy.

* Measure the current flowing into the motor.

* Replace the drive with a larger capacity if the current value exceeds the
rated current.

¢ Determine if there is sudden fluctuation in the current level.

* Reduce the load to avoid sudden changes in the current level or switch to a
larger drive.

Acceleration/Deceleration is too fast.

» Lower the acceleration and/or deceleration rate in the A2 sub-menu.

* Use a larger capacity drive.

The drive is attempting to operate a specialized motor or a motor larger than

the maximum size allowed.

* Check the motor capacity.

 Ensure that the rated capacity of the drive is greater than or equal to the
capacity rating found on the motor nameplate.

Magnetic contactor (MC) on the output side of the drive has turned on or off.

* Set up the operation sequence so that the MC is not tripped while the drive
is outputting current.

Incorrect parameter settings.

» Lower the Carrier Frequency (A4) parameter.

* Change PWM Method (A4) to “2 Phase Modulate”.

¢ Check all the motor parameters in the AS sub-menu for proper settings.

V/f setting is not operating as expected.

* Check the V/Hz ratio between the middle voltage/frequency and add the
minimum voltage/frequency.

» Lower the voltage if it is too high relative to the frequency.

Excessive torque compensation.

 Reduce the Torq Comp Gain (A1) until there is no speed loss and less
current.

Drive fails to operate properly due to noise interference.

» Review the possible solutions provided for handling noise interference.

* Review the section on handling noise interference and check the control
circuit lines, main circuit lines, and ground wiring.

The overcurrent level has exceeded the value set to L8-27 (PM control

modes).

* Correct the value set to overcurrent detection gain (L8-27).

The motor control method and motor do not match.

 Check that the drive is set to the correct motor control in Control Method
(U8).

oFA00
CNS5-A Invald Flt

Option Card Connection Error at
Option Connection CN5-A, Option Card
Fault at Option Connector CN5-A:
Option compatibility error.

The option card installed into port CN5-A is incompatible with the drive.

* Check if the drive supports the option card to be installed. Contact
Magnetek for assistance.

A PG option card is connected to option port CN5-A.

* PG option cards are supported by option port CN5-C. Place the PG option
card into the correct option port.
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Fault Code/

e Description Causes and Solutions
The option board connection to port CN5-A is faulty.
* Turn off the power and reconnect the option card.
. . * Check if the option card is properly plugged into the option port. Make sure
oFA01 Option Card Fault at Option the card is fixed properly.

CNS5-A Conn Flt

Connector CN5-A:
Option not properly connected.

« If the option is not a communication option card, try to use the card in
another option port. If the option card works properly in a different option
port, replace the drive because port CN5-A is damaged. If the error persists
(oFb01 or oFCO1 occur), replace the option card.

oFA02
CNS5-A Duplicate
(alarm)

There is already the same type of option
card connected on a different port.

Duplicate Option Card at Port CN5-A:

An option card of the same type is already installed in option port CN5-B.

 Except for PG options, each option card type can only be installed once.
Make sure only one type of option card is connected.

An input option card is already installed in option port CN5-B.

* Install a comm. option, a digital input option, or an analog input option.
The same type of card cannot be installed twice.

oFAO05, oFA06

oFA10, oFA11

Option card error occurred at option port

Option card or hardware is damaged.
* Cycle power to the drive.

oFA12 to oFA17 |CNS5-A. * If the problem continues, replace the control board or the entire drive.
OFA30 to oFA43 Contact Magnetek for instructions on replacing the control board.
The option card installed into port CN5-B is incompatible with the drive.
» Make sure the drive supports the option card to be installed. Contact
Magnetek for assistance.
oFb00 Option Card Fault at Option Port A communication option card has been installed in option port CN5-B.

CN5-B Invald Flt

CNS5-B:
Option compatibility error.

+ Communication option cards are only supported by option port CN5-A. It
is not possible to install more than one comm. option.

PG-F3 is connected to option port CN5-B.

» PG-F3 is only supported by option port CN5-C. Place PG-F3 on the top
option port.

oFb01
CNS5-B Conn Flt

Option Card Fault at Option Port
CNS5-B:
Option not properly connected.

The option board connection to port CN5-B is faulty.

 Turn off the power and reconnect the option card.

* Check if the option card is properly plugged into the option port. Make sure
the card is fixed properly.

* Try to use the card in another option port (in case of a PG option use CN5-
C). If the option cards work in the other port, replace the drive because port
CN5-B is damaged. If the error persists (0FAO1 or oFCO1 occur), replace
the option board.

oFb02
CN5-B Duplicate

Option Card Fault at Option Port
CN5-B:

Same type of option card already
connected.

An option card of the same type is already installed in option port CN5-A.

» Except for PG options, each option card type can only be installed once.
Make sure only one type of option card is connected.

An input option card is already installed in option port CN5-A.

* Install a comm. option, a digital input option, or an analog input option.
The same type of card cannot be installed twice.

oFb03 to oFbll1

Option card error occurred at Option Port
CNS-B.

Option card or hardware is damaged.

* Cycle power to the drive.

« If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.

oFb12 to oFb17
The option card is installed into port CN5-C is incompatible with the drive.
. . * Confirm that the drive supports the option card to be installed. Contact
oFC00 Option Card Connection Error at Magnetek for assistance.

CNS-C Invald Flt

Option Port CN5-C:
Option compatibility error.

A communication option card has been installed in option port CN5-C.
» Communication option cards are only supported by option port CN5-A. It
is not possible to install more than one comm. option.
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Fault Code/

CNS5-C Conn Flt

CNS-C:
Option not properly connected.

e Description Causes and Solutions
The option board connection to port CN5-C is faulty.
¢ Turn the power off and reconnect the option card.
. . * Check if the option card is properly plugged into the option port. Make sure
oFCO1 Option Card Fault at Option Port the card is fixed properly.

* Try to use the card in another option port (in case of a PG option card use
CN5-B). If the option card works in a different port, replace the drive
because port CN5-C is damaged. If the error persists (0FAO1 or oFb01
occur), replace the option board.

oFC02
CNS5-C Duplicate

Option Card Fault at Option Port
CN5-C:

A maximum of two PG option boards can
be used simultaneously. Remove the PG
option board installed into option port
CNS5-A.

An option card of the same type is already installed in option port CN5-A or

CNS5-B.

» Except for PG options, each option card type can only be installed once.
Make sure only one type of option card is connected.

An input option card is already installed in option port CN5-A or CNS-B.

» Make sure that a comm. option, a digital input option, or an analog output
option is installed. The same type of card cannot be installed twice.

Three PG option boards are installed.

* A maximum of two PG option boards can be used simultaneously. Remove
the PG option board installed into option port CN5-A.

oFCO03 to oFC11

Option card error occurred at option port

CNS-C.

Option card or hardware is damaged.
* Cycle power to the drive.
* Re-seat the option card with the power off.

CN5-C En A/D Flt

(VCC level), or A/D conversion timed
out.

oFC12 to oFC17 * If the problem continues, replace the control board or the entire drive.
Contact Magnetek for instructions on replacing the control board.
Encoder Option AD Conversion Error:
oFC50 Error with the A/D conversion level The PG option card is damaged.

* Replace the PG option card.

oFC51
CN5-C En Ana Flt

Encoder Option Analog Circuit Error:
Incorrect signal level (+2.5 V signal)

The PG option card is damaged.
* Replace the PG option card.

oFC52
CN5-C Enc Timout

Encoder Communication Timeout:
Signal encoder timed out waiting to
receive data.

Encoder cable wiring is wrong.

* Correct the wiring.

Encoder cable does not seem to be connected.

* Verify that the encoder card is securely connected.

* Verify that there is no break in the encoder cable.

* Verify that the encoder cable isn’t too long.

Parameters for Encoder Select (C1) are set to the wrong values.
 Set Encoder Select (C1) to the proper setting.

oFC53
CN5-C En COM Flt

Encoder Communication Data Error:
Serial encoder CRC checksum error.

Encoder cable wiring is wrong.

* Correct the wiring.

Encoder cable does not seem to be connected.

* Verify that the encoder card is securely connected.
* Verify that there is no break in the encoder cable.
* Verify that the encoder cable isn’t too long.

oFC54
CNS5-C Encoder Er

Encoder Error:

Alarm reading EnDat absolute position
data from encoder (OR flag from EnDat
error for overvoltage, undervoltage, etc.)

Power supply to encoder is wired incorrectly.

* Correct the wiring.

The power supply circuit of the PG option card is damaged.
* Replace the PG option card.

oFC55
CNS5-C Resolvr Er

Resolver Error:
PG-RT3 senses that the resolver is
disconnected or damaged.

Resolver wiring is incorrect.

* Correct the wiring.

Resolver cable is disconnected.
* Reconnect the cable.
Resolver or cable is damaged.
* Replace the resolver.

* Replace the cable.

The option card is damaged.

» Replace the option card.
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Fault Code/

e Description Causes and Solutions
Parameters are set incorrectly.
¢ Verify that OH Pre-Alarm Lvl (A4) is not set too low.
Surrounding temperature is too high.
¢ Check the temperature surrounding the drive. Verify temperature is within
drive specifications.
* Improve the air circulation within the enclosed panel.
ot ek e
User Ovrtemp Alm | The temperature of the heatsink exceeded Load is too he};vy & & P & ’
/ User Ovrtemp Flt | the OH Pre-Alarm Lvl (A4). )
* Measure the output current.
* Decrease the load.
* Lower the Carrier Frequency (A4).
Internal cooling fan is stopped.
* Replace the cooling fan.
* After replacing the drive, reset the cooling fan maintenance parameter (04-
03=0).
Surrounding temperature is too high.
* Check the temperature surrounding the drive.
* Improve the air circulation within the enclosure panel.
oH1 Heatsink Overheat: * Install a fan or air conditioner to cool the surrounding area.

Overtemp Fault

The temperature of the heatsink exceeded
the drive overheat level.

* Remove anything near the drive that might be producing excessive heat.
Load is too heavy.

* Measure the output current.

» Lower the Carrier Frequency (A4).

* Reduce the load.

oH3
Mtr Overheat Alm

Motor Overheat Alarm (PTC

thermistor input):

» The motor overheat signal to analog
input terminal A1 or A2 has exceeded
the alarm detection level.

Parameter settings are incorrect.

* Verify that the C5 sub-menu analog input of “Motor PTC” is set correctly.
* Verify that the analog input gain setting and bias offset in the A1 sub-menu
are set correctly: Term A1 Gain (A1), Terminal Al Bias (A1), Ana In Al
Offset (A1), Term A2 Gain (A2), Terminal A2 Bias (A1), and Ana In A2

Offset (A1).

Motor thermostat wiring is fault (PTC thermistor input).

* Repair the PTC thermistor input wiring.

Motor has overheated.

 Check the size of the load, the accel/decel times, and the cycle times.

* Decrease the load.

» Lower the acceleration and deceleration in the A2 sub-menu.

» Adjust the preset V/f pattern in the A5 sub-menu.

 Be careful not to lower E1-08 and E1-10 too much, as this reduces load
tolerance at low speeds.

¢ Check the motor rated current.

* Enter the motor rated current as indicated on the motor nameplate (E2-01)

in Motor Rated FLA (A5) or PM Mtr Rated FLA (AS).

Ensure the motor cooling system is operating normally.

* Repair or replace the motor cooling system.
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Fault Code/

e Description Causes and Solutions

Parameter settings are incorrect.

* Verify that the C5 sub-menu analog input of “Motor PTC” is set correctly.
* Verify that the analog input gain setting and bias offset in the A1 sub-menu
are set correctly: Term A1 Gain (A1), Terminal Al Bias (A1), Ana In A1l
Offset (A1), Term A2 Gain (A2), Terminal A2 Bias (A1), and Ana In A2

Offset (A1).

Motor thermostat wiring is fault (PTC thermistor input).

* Repair the PTC thermistor input wiring.

Motor has overheated.

* Check the size of the load, the accel/decel times, and the cycle times.

* Decrease the load.

» Lower the acceleration and deceleration in the A2 sub-menu.

* Adjust the preset V/f pattern in the A5 sub-menu.

* Be careful not to lower E1-08 and E1-10 too much, as this reduces load
tolerance at low speeds.

* Check the motor rated current.

* Enter the motor rated current as indicated on the motor nameplate (E2-01)

in Motor Rated FLA (AS5) or PM Mtr Rated FLA (AS).

Ensure the motor cooling system is operating normally.

* Repair or replace the motor cooling system.

Motor Overheat Fault (PTC thermistor
input):

oH4 » The motor overheat signal to analog
input terminal A1 or A2 exceeded the
fault detection level.

Load is too heavy.

* Reduce the load.

Note: After the value of Motor OL1 Level (D2) has decreased to
one less than 100, reset oL 1. The value of Motor OL1
Level (D2) must be less than 100 before oLL1 can be reset.

Cycle times are too short during acceleration and deceleration.

» Lower the acceleration and deceleration times in the A2 sub-menu.

A general purpose motor is driven below the rated speed with too high load.

* Reduce the load.

* Increase the speed.

« If the motor is supposed to operate at low speeds, either increase the motor
capacity or use a motor specifically designed to operate in the desired
speed range.

The output voltage is too high.

* Adjust the user-set V/f pattern by reducing Mid Frequency A (AS5) and Min
Frequency (AS).

Note: Do not reduce either parameter too low because this
reduces load tolerance at low speeds.

The wrong motor rated current has been set.

 Check the Motor Rated FLA (AS5) or PM Mtr Rated FLA (AS).

* Perform autotune in U9 sub-menu.

The Base Frequency is set incorrectly.

* Enter the rated frequency on nameplate to Base Frequency (A5).

Multiple motors are running off the same drive.

* Disable the motor protection function in Mtr OL Charact (AS5) and install a
thermal relay to each motor.

The electrical thermal protection characteristics and motor overload

characteristics do not match.

* Check the motor characteristics.

* Correct the type of motor protection that has been selected in Mtr OL
Charact (A5).

* Install an external thermal relay.

The electrical thermal relay is operating at the wrong level.

* Check the current rating listed on the motor nameplate.

* Check the value set for the current in Motor Rated FLA (A5) or PM Mtr
Rated FLA (AS).

Output current fluctuation due to power supply loss.

* Check the power supply for phase loss.

oL1 Motor Overload:
Mtr Overload Alm /| The electronic motor overload protection
Mtr Overload Flt | tripped.
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Fault Code/
Name

Description

Causes and Solutions

ol2
Drv Overload Alm /
Drv Overload Flt

Drive Overload:
The thermal sensor of the drive triggered
overload protection.

Load is too heavy.

* Reduce the load.

Accel/decel ramp is too short.

 Lower the settings for the acceleration and deceleration in the A2 sub-
menu.

The output voltage is too high.

 Adjust the preset V/f pattern by reducing Mid Frequency A (AS) and Min
Frequency (A5).

Note: Do not lower this parameter excessively, as this will
reduce load tolerances at low speeds.

Drive capacity is too small.

* Replace the drive with a larger model.

Overload occurred when operating at low speeds.

* Reduce the load when operating at low speeds.

* Replace the drive with a model that is one frame size larger.

» Lower the Carrier Frequency.

Excessive torque compensation.

* Reduce the Torq Comp Gain (A1) until there is no speed loss but less
current.

Output current fluctuation due to input phase loss.

* Check the power supply for phase loss.

oL3
Overtorque Alm 3 /
Overtorque Flt 3

Overtorque Detection 1:

The current has exceeded the value set for
torque detection (L6-02) for longer than
the allowable time (L6-03).

Parameter settings are not appropriate for the load.

* Check the settings of parameters L6-02 and L6-03).

Fault on the machine side (e.g., machine is locked up).

* Check the status of the load. Remove the cause of the fault.

oL4
Overtorque Alm 4 /
Overtorque Flt 4

Overtorque Detection 2:

The current has exceeded the value set for
Overtorque Detection 2 (L6-05) for
longer than the allowable time (L6-06).

Parameter settings are not appropriate for the load.
 Check the settings of parameters L6-05 and L6-06.

LOGIC INPUTS sub-menu.

Mo de(;I;\l/E[?slmatch Drive Capacity Setting Fault: The Inverter Model # (A4) and the actual capacity of the drive are not the
) Drive capacity and the value set in same. Correct the value set in Inverter Model # (A4).
@ro(g:;zorz)mmg Inverter Model # (A4) do not match. Refer to Drive Defaults on page 98.
Parameters were set outside of the possible setting range.
» Power cycle the drive.
* Set parameters to the proper values. Input Phase Loss Detection for 600V
class drives.
Param?rplligi Al Parameter Range Setting Error: * Inp Ph Lpss Prot (C1) parameter cannot be set to “Always Enabled” for
& There are parameters set outside the drive | 000V drive models.
@Voizlilg)rnlng range. * Set Inp Ph Loss Prot (C1) to any other setting.
Note: Use oPE Flt Parameter (F2) to find which parameter is
causing the oPE02 to be declared. When multiple errors
occur at the same time, other errors are given precedence
over oPEQ2.
The same function is assigned to two multi-function inputs (excludes “Brake
Feedback”, “Brake Feedback2”, “Term Not Used”, and any External Alarm/
Fault)
oPEO3 Multi-Function Digital Input Selection Note: “Brake Feedback” and “Brake Feedback2” cannot be
Error: assigned to more than 3 inputs.
Input Setup Alm . . . . . . . .
. A contradictory setting is assigned to Ensure all multi-function inputs are assigned to different functions.
(prog:forz)mmg multi-function contact inputs in the C2  Re-enter the multi-function settings to ensure this does not occur.

Motor contactor feedback and Motor contactor feedback 2 (56 vs 5A) are

selected simultaneously.

¢ Check for contradictory settings assigned to the multi-function input
terminals simultaneously. Correct setting errors.
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Fault Code/

e Description Causes and Solutions
The drive, control board, or terminal board has been replaced and the
oPE04 parameter settings between the control board and the terminal board no
Board Change Alm longer match. L . .
. Terminal Board Mismatch Error * To load the parameter settings into the drive control board that are stored in
(programming the terminal board, set Initialization (U5) to “Term->Cntrl Int”.
error) * To initialize the drive parameters to factory default, set Initialization (U5)
to “Standrd Initial”.
Speed reference is assigned to an option card (b1-01 = 3) but an input option
card is not connected to the drive; the Up/Down command is assigned to an
oPE05 . . . . .
Run/Spd Src Alm ) option card (b1-0.2 =3) bu.t an input option .card is not connected to the drive.
. Reference Source Selection Error » Reconnect the input option card to the drive.
(programming Although the digital card input is set for BCD special for a 5 digit input (F3-
error) 01 = 6), the data length is set for 8 bit or 12 bit (F3-03 =0, 1).
* Set the input data for 16 bit (F3-03 =2).
oPE06 A control method has been selected that requires a PG Encoder card to be
No Encdr Brd Alm | Control Mode Selection Error: installed, but no option card is installed.
(programming | Correct the setting for the control method.| ¢« Connect a PG Encoder card.
error) * Correct the setting of Control Method (US).
oPEQ7 E/[rllli)tll:Functlon Analog Input Selection At least two analog input terminals are set to the same function (excludes
Analog Setup Alm A cont'ra dictory setting is assigned to “Speed Command” and “Term Not Used”).
(programming . . . . * Change the settings of Term A1 FuncSel (C5) and Term A2 FuncSel (C5)
error) multi-function analog inputs in the C3 so that functions no longer conflict.
ANALOG INPUT sub-menu.
Attempted to use a function that is not valid for the selected control mode.
¢ Check the motor control method and the functions available.
In Open Loop Vector Control, n2-02 is greater than n2-03.
oPE0S Parameter Selection Error: * Correct parameter settings so that n2-02 is less than n2-03.
Mode Setting Alm | A function has been set that cannot be Incorrect selection for Control Method (U8)
(programming | used in the motor control method ¢ Check the selected control mode in the U8 sub-menu.
error) selected. Note: Use oPE Flt Parameter (F2) to find which parameter is
causing the oPE08 to be declared. Other errors are given
precedence over oPEO8 when multiple errors occur
simultaneously.
Parameters settings are incorrect.
* Max Frequency (A5) / Max Motor Speed (A5) has to be greater than or
oPE10 V/f Pattern Setting Error: equal to Base Frequency (AS5) / Rated Motor Speed (AS). .
V/F Setup Alm . . * Base Frequency (A5) has to be greater than or equal to Mid Frequency
. The drive V/F curve parameter is not set
(programming correctly. (A.S)' .
error) * Mid Frequency (A5) has to be greater than or equal to Min Frequency
(A5).
* Min Frequency (A5) has to be greater than or equal to E1-11.
Normal Terminal Stopping Device
Parameter Setup Alarm:
The settings of NTSD Threshold 1 - 3
oPE12 does not meet the below requirement: Parameter settings are incorrect
NTSD Setup Alm NTSD Threshold 1 < NTSD Threshold 2 ¢ Verify that NTSD Threshold 1 (A1), NTSD Threshold'Z' (A1), and NTSD
(programming < NTSD Threshold 3 Th're.shold 3 (A1) are set to values that meets the condition.
error) - « Ifit is a nuisance fault, set NTSD Mode (C1) to "External - Input"
The above requirement is conditional
depending on the setting of NTSD
Mode (C1)
oPE16
Enrg Sav Adj Alm . Energy saving coefficients are out of the allowable range.
(programming Energy Savings Constants Error * Check and correct the motor data in E5 parameters.
error)
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7 Troubleshooting

Fault Code/

Start Setup Alm
(programming

Elevator Parameter Setting Fault:
Elevator parameters are not set correctly.

e Description Causes and Solutions
Pre-Torq Input 1 (A1) and Pre-Torq Input 2 (A1) cannot be set to the same
value.
Parameter Setting Error, Online * Correct the values set in Pre-Torq Input 1 (A1) and Pre-Torq Input 2 (A1).
Tuning Parameter Setting Error: The Dwell 2 speed reference in S3-20 is greater than 0.00 but is still less than
* The input from load cell with pre- the Dwell 2 End Speed in S3-21.
oPEI8 . .
ParamSetting Alm torque input 1‘ is set to the same value | ¢ Correct the values set to $3-20 and S3-2‘1, o
. as pre-torque input 2. Open Loop Vector Control is selected, Online Turning is enabled (n6-01 = 2),
(programming . . . .
error) * DWELL 2 related parameters are not | and one of the fpllowmg contradictory settlngs. exists:
set correctly. Motor Rated Slip (A5) is set to 30% or less of its factory default;
 Parameters that control Online Turning | Leak Inductance (AS5) is set to 50% or less of its factory default;
are not set correctly. No-Load Current (A5) is set to 0.
* Correct the values set in Motor Rated Slip (A5), Leak Inductance (AS),
and/or No-Load Current (AS5).
With the entered Encoder Pulses (A1), Max Motor Speed (AS5), and PM
oPE20 Motor Poles (A5), the calculation encoder signal frequency exceeds 50 kHz
PPR Setting Alm | PG-F3 Setting Error: (with PG-F3 option) or 20 kHz (with PG-E3 option).
(programming | The encoder signal frequency is too high. | ¢ Set Encoder Pulses (A1) to the correct encoder resolution.
error) * Reduce the Max Motor Speed (A5) so the encoder signal frequency at
maximum speed is lower than 50 kHz.
The DC Brk Time Stop (A1) is set to a value lower than the Brake
CloseDelay (A1).
* Correct parameter settings so that DC Brk Time Stop (A1) > Brake
oPE21 CloseDelay (A1).

The deceleration distance (S5-11) is set to value lower than the minimum
deceleration distance (U4-43), or the stop distance (S5-12) is set to a value
lower than the minimum stop distance (U4-44).

error) * Correct parameter settings so that S5-11 > U4-43.
* Correct parameter settings so that S5-12 > U4-44.
Both S5-10 and S5-01 are enabled at the same time.
* Correct the setting in parameters S5-01 and S5-10.
External Digital Operator Connection
Fault:
The external operator has been
disconnected from the drive.
Note: An oPr fault will occur
when all of the External operator is not properly connected to the drive.
oPr following conditions * Check the connection between the operator and the drive.
Opr Disconct Alm / are true: * Replace the cable if damaged.
Opr Disconct Flt |  The Up/Down command is assigned to | * Turn off the drive input power and disconnect the operator. Then reconnect
the operator (Run Command Src (C1) the operator and turn the drive input power back on.
set to “Operator”” and LOCAL has been
selected).
* The operator is disconnected when the
drive is programmed to fault if the
operator is disconnected (02-06 = 1).
oS Overspeed: (.)‘;?S;(I’l(;t allsc(l)(:sc:gr llz)lfp vector mode, increase Inertia (A1)
Overspeed Alm / | The motor speed feedback exceeded the Tnappropriate parameter settings ’ )
Overspeed Flt | Overspd Det Lvl (A1). )

* Check the setting for the Oversp Det Lvl (A1) and Overspd Det Time (A1).
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7 Troubleshooting

Fault Code/

e Description Causes and Solutions

Deceleration ramp is too short and regenerative energy is flowing from the
motor into the drive.
» Lower the deceleration in the A2 sub-menu.
Fast acceleration ramp causes the motor to overshoot the speed reference.
¢ Check if sudden drive acceleration triggers an overvoltage alarm.
» Lower the acceleration ramp in the A2 sub-menu.
» Lower the jerk setting in the A2 sub-menu.
Surge voltage entering from the drive input power.
* Install a DC link choke.
Note: Voltage surge can result from a thyristor converter and
phase advancing capacitor using the same input power
supply.
Ground fault in the output circuit causes the DC bus capacitor to overcharge.
* Check the motor wiring for ground faults.
* Correct grounding shorts and turn the power back on.
Drive input power voltage is too high.
DC Bus Overvoltage: * Check the voltage.
Voltage in the DC bus has exceeded the | ¢ Lower drive input power voltage within the limits listed in the
overvoltage detection level. specifications.
For 200V Class: approx. 410 V The external braking transistor or regen drive does not seem to be wired
For 400V Class: approx. 820 V correctly.
ov For 600V Class: approx. 1040 V * Check the braking transistor wiring for errors.
Bus Overvolt Alm / Note: For drive models with ¢ Check that the external CDBR or regen drive is operating.
Bus Overvolt Flt internal DBR Dynamic Braking Resistors
transistor, the turn-on Verify that the resistors are connected correctly to the drive.
voltage is 394V for * Verify that the correct resistance is read on a meter.
200V class, 788V for * Verify that the resistance is low enough to dissipate the regenerative energy
400V class, and 990V quickly enough for the application.
for 600V class. Encoder cable is disconnected.
* Reconnect the cable.
Encoder cable wiring is wrong.
* Correct the wiring.
Noise interference along the encoder wiring.
* Separate the wiring from the source of the noise (often the output lines
from the drive).
Drive fails to operate properly due to noise interference.
* Review the list of possible solutions provided for controlling noise.
* Review the section on handling noise interference and check the control
circuit lines, main circuit lines, and ground wiring.
Motor hunting occurs.
* Adjust the parameters that control hunting.
* Adjust the AFR time constant (n2-02 and n2-03).
Drive hardware is damaged.
* Verify that the measured DC bus voltage (with meter) and the DC Bus
Voltage (D2) are reading the same voltage.
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7 Troubleshooting

Fault Code/
Name

Description

Causes and Solutions

OVRLD
ALARM! Overload
(alarm)

ALARM! Overload Shutdown:
There are 3 mechanisms that can cause
this alarm to declare:

The electronic motor overload protection
tripped while the Mtr Overload Act (C1)
was set to "Alarm Only".

or

The drive has reached 90% of the drive
overload oL2 trip level.

or

The temperature of the heatsink exceeded
the overheat pre-alarm level set in OH Pre-
Alarm Lvl (A4) while OH Pre-Alarm Sel
(C1) was set to "Alarm Only".

Parameter settings

¢ Increase Mtr Torque Limit (A1) and Regen Torq Limit (A1)

* Check that all the motor parameters in the AS sub-menu is set correctly
according to the motor nameplate

Acceleration / deceleration is too fast

» Lower the S-curve parameters in the A2 sub-menu

Encoder Issue

¢ Check that the motor and encoder are phased in the same direction

* Change the direction of Encoder Connect (C1).

Motor Brake is Not Released

* Ensure the brakes picks properly

* Check that the brakes are not dragging

Load is too heavy

* Reduce the load

* Check for proper counter balance

Output Voltage is too high for OL or V/f

* Adjust the user-set V/f pattern by reducing Mid Voltage (A5) and Min
Voltage (AS5).

* Do not set Mid Voltage (A5) and Min Voltage (AS5) too low. This reduces
load tolerance at low speeds.

Internal drive fan

* Check that the fans in the drive are spinning

* Replace fan

Airflow Around the Drive is Restricted

* Provide proper installation space around the drive as shown in the manual

* Check for dust or foreign material clogging the cooling fan / air flow / heat
sink.

Surrounding temperature is too high

¢ Check the ambient temperature of the room and/or cabinet.

* Install fan or air conditioner to cool ambient temperature

Drive capacity is too small

* Replace the drive with a higher capacity model

Nuisance alarm

* Disable the motor overload protection in Mtr OL Charact (A4)

¢ Increase the OH Pre-Alarm Lvl (A4)

PASS
(alarm)

MEMOBUS/Modbus Communication
Test Mode Complete

MEMOBUS/Modbus test has finished normally.
* This verifies that the test was successful.

PF
In Phas Loss Flt

Input Phase Loss:

Drive input power has an open phase or
has a large imbalance of voltage between
phases. Detected when Inp Ph Loss Prot
(C1) is enabled.

There is phase loss in the drive input power.

* Check for wiring errors in the main circuit drive input power.

* Correct the wiring.

There is loose wiring in the drive input power terminals.

* Ensure the terminals are tightened properly.

* Apply the tightening torque as specified in this manual.

There is excessive fluctuation in the drive input power voltage.

* Check the voltage from the drive input power.

* Review the possible solutions for stabilizing the drive input power.

There is poor balance between voltage phases.

» Stabilize drive input power or disable phase loss detection.

Parameter Setting

* If the drive is being fed single phase power, set Inp Ph Loss Prot (C1) to
“Disabled”.

The main circuit capacitors are worn.

* Check the maintenance time for the capacitors in Cap Life Mon (D2).

* Replace the capacitor if Cap Life Mon (D2) is greater than 90%. For
instructions on replacing the capacitor, contact Magnetek.

* Check for problems with the drive input power. If drive input power
appears normal but the alarm continues to occur, replace either the control
board or the entire drive. For instructions on replacing the control board,
contact Magnetek.
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Fault Code/

Resc Power Flt

Deterioration Error

e Description Causes and Solutions
During Rescue Operation, either the DC bus voltage dropped below
DCVoltLvl@Rescue (A1) x (PS ReductnDetLvl (A1) - 10%), or 100 ms after
triggering Rescue Operation, the DC bus voltage did not reach
PF5 Rescue Operation Power Supply DCVoltLvl@Rescue (A1) x PS ReductnDetLvl (A1) before the motor started.

* Check the DC bus voltage setting in DCVoltLvl@Rescue (A1).

» Lower the speed reference, which is determined by Rescue Speed (C1).

* Check the backup power supply. It may need to be replaced with another
UPS if it has become worn and can no longer provide enough power.

PGo
Encoder Alarm /
Encoder Fault

Encoder Disconnected (for Control
Mode with Encoder):

No encoder pulses are received for longer
than the time set to F1-14.

Encoder cable is disconnected.

* Reconnect the cable.

Encoder cable wiring is wrong.

* Correct the wiring.

Encoder has no power.

* Check the power line to the encoder.

* Replace the encoder cable.

Motor brake is not released.

* Ensure the motor brake released properly.

Encoder hardware issue

* Verify encoder is operating, or replace the encoder.

During Rescue Operation, either the DC bus voltage dropped below

DCVoltLvi@Rescue (A1) x (PS ReductnDetLvl (A1) - 10%), or 100 ms after

triggering Rescue Operation, the DC bus voltage did not reach

DCVoltLvl@Rescue (A1) x PS ReductnDetLvl (A1) before the motor started.

* Check the DC bus voltage setting in DCVoltLvl@Rescue (Al).

» Lower the speed reference, which is determined by Rescue Speed (C1).

* Check the backup power supply. It may need to be replaced with another
UPS if it has become worn and can no longer provide enough power.

PGoH
Enc Disconct Alm /
Enc Disconct Flt

Encoder Disconnected (detected when
using an encoder):
Encoder cable is not connected properly.

Wiring is incorrect.

* Check that the encoder wires are wired correctly.

 Check that the encoder wires are landed on the capital A+, A-, B+, and B-
terminals, NOT on the lower case a+, a-, b+, and b- terminals.

Encoder cable is disconnected.

* Reconnect the cable.

¢ Check for breaks in the cable.

* Replace the encoder cable.

Encoder hardware issues

* Verify the encoder is operating or replace the encoder.

PG option card is having issues.

* Verify that the correct PG encoder card is connected and it is in the CN5-C
slot.

* Check that the power supply pin jumper is on the PG encoder card and in
the correct voltage range for your specific encoder.

* Replace the PG encoder card.

Failed while attempting to read parameter settings from the drive.

failed.

rdEr Error Reading Data * Press and hold the READ key on the USB Copy Unit for at least one
(copy) - :
second to have the unit read parameters from the drive.
Displayed while the parameter settings are being read onto the USB Copy
rEAd . . . .
(copy) Reading Parameter Settings (flashing) | Unit.
Py, * Not an error.
The proper braking resistor option has not been installed.
Brake Resistor Fault: . Sele?t the'brakmg resistor option so that fits to the drives braking transistor
i The resistance of the braking resistor specification,
DBR Overcurr Flt . . & A regenerative converter, regenerative unit or braking unit is being used and
being used is too low. L .
the +1 or +3 terminal is connected to - terminal.
* Disable the DB Tr Protection (C1).
Dynamic Braking Transistor Fault: The braking transistor is damaged, or the control circuit is damaged.
T The built-in dynamic braking transistor » Cycle power to the drive and check if the fault reoccurs.
DB Transistr Flt * Replace either the control board or the entire drive. For instructions on

replacing the control board, contact Magnetek.
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Troubleshooting
Fault Code/ - .
e Description Causes and Solutions
Motor switch command
Un Motor 2 Switch Alarm: . Cha}nge the f)peratlon pattern so that the motor switch command is entered
. . while the drive is stopped.
Mtr 2 Switch Alm |A command to switch from motor 1 to n . . "
. . ¢ Check the C2 sub-menu to verify if the correct input is set for "Motor 2
(alarm) motor 2 was given during run Select"
« If it is a nuisance fault, remove the setting of "Motor 2 Select"
IGBT Fault, or IGBT short circuit detection circuit fault.
* Check the wiring to the motor.
sC IGBT Short Circuit: * Turn the power supply off and then on again to check operation.

Short Circuit

Short Circuit or Ground Fault is detected.

« If the problem continues, contact Magnetek.

The drive is damaged.

* Check the drive output side short circuit for broken output transistor from:
B1 and U/V/W and - (negative) and U/V/W.

SE A digital input set to “Comm Test Mode” in the C2 sub-menu was closed
Self Test Fail MEMOBUS/Modbus Self Test Failed | while the drive was running.
(alarm) * Stop the drive and run the test again.
Motor Contactor Response Error: There is a problem with the motor. c.:ontact(.)r or auxiliary sv.v1.tch.
o * Check the motor contactor, auxiliary switches and the wiring of the
SE1 Motor contactor does not respond within contactor feedback sienal
Contactor Fault | the time set in Run Delay Time (A1) and . gna.
Cont Fault Time (A1) Inappropriate parameter setting
’ * Check the setting of Cont Fault Time (A1).
. The motor contactor is open.
SE2 Starting Current Error:  Check the contactor for any problems.
The output current was lower than 25% of . o .
Start Curr Fault * Check for any sequencing problems between contact picking and the drive
the motor no-load current at start. .
being told to run.
The motor contactor is open.
Output Current Error: ¢ Check the contactor for any problems.
SE3 The output current was lower than 25% of | * Check for any sequencing problems between contact picking and the drive

Current Fault

the motor no-load current during
operation.

being told to run.
Parameter setting
The fluxing current takes too long to build up, increase SE2 Delay Time (A1)

Brake Feedback Error:
The C2 sub-menu input terminal set for

The feedback contact on the brake is defective or the wiring is incorrect.
* Check the brake feedback contact and the wiring.

SE4 “Brake Feedback” or “Brake Feedback2” ..
. oy . .| The brake control circuit does not work properly.
Brake Fdbk Fault |did not respond within the error time set in .
. * Ensure the motor brake operates properly with a brake control command
SE4 Delay Time (A1) after an output from the drive
terminal set for “Brake Control” closed. '
The wrong motor code has been set (only used for motor by drive
manufacturer).
* Enter the correct motor code for the PM being used into the A5 sub-menu.
* For special-purpose motors, enter the correct data to all parameters in the
STo Motor Pull Out or Step Out Detection: A5 sub-menu according to the Test Report provided for the motor.

PM Stall Flt

Motor pull out or step out has occurred.
Motor has exceeded its pull out torque.

Load is too heavy.

 Reduce the load.

* Increase the motor or drive capacity.

Accel/decel ramp is too short.

» Lower the acceleration and deceleration in the A2 sub-menu.
» Lower the jerk setting in the A2 sub-menu.

SvE
Posit Lock Fault

Position Lock Error:
Position deviation during Position Lock.

Torque Limit is set too low.

* Set the torque limit to an appropriate value using Mtr Torque Limit (A1)
and Regen Torq Limit (A1).

Excessive load torque.

* Reduce the amount of load torque.

Noise interference along encoder wiring.

* Check the encoder signal for noise reference.
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7 Troubleshooting

Fault Code/

e Description Causes and Solutions
Parameter settings
* Increase Mtr Torque Limit (A1) and Regen Torq Limit (A1).
 Check that all the motor parameters in the AS sub-menu are set correctly
according to the motor nameplate.
* Check that Encoder Pulses (A1) are set correctly according to the encoder.
Acceleration / deceleration is too fast
TQLIM » Lower the S-curve parameters in the A2 sub-menu.
Toraue Limit Alm Torque Limit Alarm: Check that the motor and encoder are phased in the same direction
© qu(z larm) The drive has reached the torque limit. * Change the direction of Encoder Connect (C1).
* Spin the encoder by hand and monitor Encoder Speed (D1).
Motor brake is not released
* Ensure the brakes pick properly.
¢ Check that the brakes are not dragging.
Load is too heavy.
* Reduce the load.
» Check for proper counter balance.
IGBT Maintenance Time (90%):
TePC IGBTs have reached 90% of their
expected performance life. IGBTs have reached 90% of their expected performance life.
IGBT Replace Alm . . . . .
(alarm) This alarm will not trigger a multi- * Replace the drive.
function output terminal that is set for
“Minor Fault” in the C3 sub-menu.
Undertorque Detection 1: Parameter settings are not appropriate for the load.
UL3 The current has fallen below the X
.. . * Check the settings of parameters L6-02 and L6-03.
Undertorq Alm 3 / | minimum value set for torque detection . .
There is a fault on the machine side.
Undertorq Flt 3 | (L6-02) for longer than the allowable
. ¢ Check the load for any problems.
time (L6-03).
Undertorque Detection 2: Parameter settings are not appropriate for the load.
UL4 The current has fallen below the -
. . * Check the settings of parameters L6-05 and L6-06.
Undertorq Alm 4 / | minimum value set for torque detection . L
There is a fault on the machine side.
Undertorq Flt 4 | (L6-05) for longer than the allowable « Check the load for anv problems
time (L6-06). yP :
Phase loss in the drive input power terminals.
* Check for wiring errors in the main circuit drive input power. Correct the
wiring.
Loose wiring in the drive input power terminals.
* Ensure the terminals have been properly tightened.
 Apply the tightening torque to the terminals as specified.
Undervoltage: There is a problem with the drive input power voltage.
. . * Check the voltage.
One of the following conditions was true . e ..
. » Lower the voltage of the drive input power so that it is within the limits
when the drive was stopped and an Up/ . . . .
listed in the specifications.
Down command was entered: L L
« DC bus voltage dropped below the Drive internal circuitry is worn.
Uv level speci ﬁei I Ul\prDetct Level (A4) * Check the maintenance time for the capacitors in Cap Life Mon (D2).
Undervolt Alarm | | Contacrior to suppress inrush current in. * Replace either the control board or the entire drive if Cap Life Mon (D2)
(alarm) pp exceeds 90%. For instructions on replacing the control board, contact

the drive was opened.
» Low voltage in the control drive input
power. This alarm outputs only if L2-

01 is not 0 and DC bus voltage is under

UV Detect Level (A4).

Magnetek.

The drive input power transformer is too small and the voltage drops when

the power is switched on.

 Check for an alarm when the magnetic contactor, line breaker, and leakage
breaker are closed.

* Check the capacity of the drive input power transformer.

Air inside the drive is too hot.

* Check the temperature inside the drive.

The CHARGE light is broken or disconnected.

* Replace either the control board or the entire drive. For instructions on
replacing the control board, contact Magnetek.
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Troubleshooting

Fault Code/
Name

Description

Causes and Solutions

Uvl
Undervolt Fault

DC Bus Undervoltage:

One of the following conditions occurred

while the drive was running:

* Voltage in the DC bus fell below the
UV Detect Level (A4)

» For 200V Class: approx. 190V

* For 400V Class: approx. 380V (350V
when Input Voltage (A4) is less than
400)

» For 600V Class: approx. 500V

Input power phase loss.

 The main circuit drive input power is wired incorrectly.

* Correct the wiring.

One of the drive input power wiring terminals is loose.

* Ensure there are no loose terminals.

 Apply the tightening torque specified in this manual to fasten the terminals.

There is a problem with the voltage from the drive input power.

* Check the voltage.

* Correct the voltage to be within the range listed in drive input power
specifications.

« If there is no problem with the power supply to the main circuit, check for
problems with the main circuit magnetic contactor.

The power has been interrupted.

* Correct the drive input power.

The main circuit capacitors are worn.

* Check the maintenance time for the capacitors in Cap Life Mon (D2).

* Replace either the control board or the entire drive if Cap Life Mon (D2)
exceeds 90%. For instructions on replacing the control board, contact
Magnetek.

The relay or contactor on the soft-charge bypass circuit is damaged.

* Check power to the drive and see if the fault reoccurs.

* If the problem continues, replace either the control board or the entire
drive. For instructions on replacing the entire drive, contact Magnetek.

* Check monitor U4-06 for the performance life of the soft-charge bypass.

* Replace either the control board or the entire drive if U4-06 exceeds 90%.
For instructions on replacing the control board, contact Magnetek.

Uv2
Control Volt Flt

Control Power Supply Voltage Fault:
Voltage is too low for the control drive
input power.

Control power supply wiring is damaged.

* Cycle power to the drive. Check if the fault reoccurs.

* If the problem continues, replace the control board, the entire drive, or the
control power supply. For instructions on replacing the control board,
contact Magnetek.

Internal circuitry is damaged.

* Cycle power to the drive. Check if the fault reoccurs.

« If the problem continues, replace either the control board or the entire
drive. For instructions on replacing the control board, contact Magnetek.

Uv3
Pre-Charge Fault

Soft-Charge Bypass Circuit Fault:
The soft-charge bypass circuit failed.

The relay or contactor on the soft-charge bypass circuit is damaged.

* Cycle power to the drive and see if the fault reoccurs.

* If the problem continues, replace either the control board or the entire
drive. For instructions on replacing the control board, contact Magnetek.

* Check monitor U4-06 for the performance life of the soft-charge bypass.

* Replace either the control board or the entire drive if U4-06 exceeds 90%.
For instructions on replacing the control board, contact Magnetek.

vAEr
(copy)

Voltage Class, Capacity Mismatch

The drive the parameters were copied from and the drive you are performing

the Verify mode on have different electrical specifications or are a different

capacity.

» Make sure electrical specifications and capacities are the same for both
drives.

vFyE
(copy)

Parameter settings in the drive and
those saved to the copy function are not
the same

Indicates that parameter settings that have been Read and loaded onto the

Copy Unit or Digital Operator are different.

* To synchronize parameters, either write the parameters saved on the USB
Copy Unit or LCD digital operator onto the drive, or Read the parameter
settings on the drive onto the USB Copy Unit.

voF
Output Volt Alm /
Output Volt Flt

Output Voltage Detection Error:
Problem detected with the voltage on the
output side of the drive.

Hardware is damaged.
* Replace either the control board or the entire drive. For instructions on
replacing the control board, contact Magnetek.

viFy
(copy)

Comparing Parameter Settings
(flashing)

The Verify mode has confirmed that parameters settings on the drive and
parameters read to the copy device are identical.
* Not an error.

<1> Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to IEC/EN 61800-5-1,
ISO/EN 13849 Cat. 3, IEC/EN 61508 SIL2, Insulation coordination: class 1.
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8 Appendix

@ Drive Sizing
This section outlines the information required to select the drive model for the application.

B Required Data

* Motor Rated Voltage

* Motor Rated Current

* Peak Accelerating Current or Overload % (in amps or % of rated current)
* Motor Rated Frequency (in Hz)

* Input Voltage to Drive

* Elevator Contract Speed (in fpm)

* Machine Type (geared or gearless)

* Elevator Usage: Normal (<500 starts per day) or High (=500 starts per day)
* Normal Terminal Stop (NTS)

* Regenerative or Resistor Bank

B Drive Model

1. Select proper drive voltage class based on input voltage to drive and motor rated voltage:

a. 200V Class: 240V ¢ — 200V ¢
b. 400V Class: 480V ¢ — 380V ¢
€. 600V Class: 600V ¢ — 500V 5
2. Select proper drive ampacity:
a. Calculate Required Peak Current
Required Peak Current = NTS * Overload * Motor Rated Current
or
NTS * Peak Accelerating Current
i. Determine if NTS overload is required:

¢ [f NTS is required, NTS = 1.25
¢ [f NTS is not required, NTS =1

i. Determine Overload requirements:

¢ |f the overload requirement is known, Overload = known percentage
¢ |f the overload requirement is not known, Overload = refer to table below

Contract Speed (fpm) Overload
<150 2.0
150-299 2.2
300-350 2.4
>350 2.5

b. Calculate Required Continuous Current

Required Continuous Current = NTS * Motor Rated Current
c. Select the correct drive model

The drive model must meet BOTH the following requirements:

¢ Actual Drive Peak Current > Required Peak Current
¢ Actual Drive Continuous Current > Required Continuous Current

d. Calculate Actual Drive Peak Current
Actual Drive Peak Current = Usage Peak Current * Gearless Low Speed Derate
i. Determine to use either the Normal or High Usage Peak Current
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¢ If the number of elevator starts per day < 500 starts per day, Usage Peak Current = “Normal Usage
Peak Current” in Table 61 on page 161
¢ If the number of elevator starts per day = 500 starts per day, Usage Peak Current = “High Usage
Peak Current” in Table 61 on page 161
ii. Calculate Low Speed Derate

¢ |f the machine is gearless AND contract speed (FPM) > 8.33 * rated motor frequency (Hz),

« rated motor freq (Hz) | 50
Gearless Low Speed Derate = ~__contract speed (fom)
100

* For everything else, Gearless Low Speed Derate = 1
e. Calculate Actual Drive Continuous Current

Actual Drive Continuous Current = Continuous Rated Current * Gearless Low Speed Derate
Continuous Rated Current = “Continuous Rated Current” in Table 61 on page 161

B Internal Dynamic Braking, External CDBR, and Dynamic Brake Resistor Selection
Selecting external CDBR and/or Dynamic Braking Resistors (DBR)

Note: IfaRegen drive will be used, this whole Internal Dynamic Braking, External CDBR, and Dynamic Brake Resistor Selection
section can be replaced with sizing a Regen drive, which can be found in the Regen drive manual.

1. Calculate required Dynamic Braking Amperes (DBA)
DBA = Motor Rated Current * min DBA %

min DBA % = percentage selected from Table 62 on page 162 or Table 63 on page 162 based on
overload %, motor rated voltage, geared/gearless, and NTS

2. Determine which dynamic braking will be used: either internal DB or CDBR

a. Internal DB can be used if the selected drive model has internal DB and it meets the following
requirement:

Internal DB Rating > DBA
Internal DB Rating = “Internal DB Rating” amperes in Table 61 on page 161
b. CDBR will be used if the selected drive model does NOT have internal DB or the above is not true
To select a CDBR, the CDBR must meet the following requirement:
CDBR DB Rating > DBA
CDBR DB Rating = “CDBR DB Rating” ampere in Table 64 on page 163
3. Calculate DBR resistance
Maximum DBR resistance:
DBR Resistance (ohm) = DBR Volt/DBA

DBR Volt = 400V for 200V drives
800V for 400V drives
1000V for 600V drives

Note: DBR Resistance should ALWAYS be larger than or equal to the minimum resistance rating of the internal DB or the CDBR.
4. Calculate the DBR wattage

DBR kW = motor rated current * power factor
power factor = select from Table 65 on page 163
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Table 61 M1000 Ratings Table

Rated Input
Voltage

Drive Models

Note: All the current ratings listed in this table are based on 8 kHz carrier frequency.

<1> Model numbers listed here are those that include the Dual Operator. Other model numbers are available for the other operator

options.

<2> Normal Usage will be selected if the number of starts and stops is less than 500 per day. High Usage will be selected if the
number of starts and stops is greater than or equal to 500 per day.

MAGNETEK M1000 AC Elevator Drive Technical Manual

Continuous Normal Usage High Usage Internal DB
Rated Current Peak Current = Peak Current  Rating (Amps
(Amps) (Amps) (Amps) [min. ohms])
17.5 315 26.5 25[16.0Q]
25 455 39.5 25[16.0Q]
33 62 54.5 42 19.6Q]
47 85.5 74 42 [9.6Q]
60 113 99 42 [9.6Q]
75 150 1345 42 19.6Q]
85 170 155.5 62.5[6.4Q]
115 222 186 62.5[6.4Q]
128 284 233 n/a
158.5 349 289.5 n/a
189 315 315 n/a
249 387 387 n/a
304 556 556 n/a
365 651.5 651.5 n/a
9 16 14 25 [32.0Q]
15 26 23 25 [32.0Q]
18 34 31 25[32.0Q]
24 48 43 40 [20.0€2]
31 62 55 40 [20.0€2]
39 78 63 42 [19.2Q]
45 90 82 42 [19.2Q]
60 120 106 42 [19.2Q]
75 150 114.5 n/a
91 182 127 n/a
92 202 141 n/a
123 270 185 n/a
148 349 250.5 n/a
177 412.5 269 n/a
35 6.5 6.5 7 [150.0Q2]
4 7.5 7.5 7 [150.0€2]
6 11.5 11.5 8 [130.0€2]
10 18 18 11 [90.0Q2]
12.5 22.5 22.5 15 [65.0Q]
17 31 31 23 [44.0Q]
22 40 40 31[32.0Q]
27 49 49 35.5[29.0Q]
32 58 58 67 [15.0Q2]
41 74.5 74.5 67 [15.0Q2]
52 92.5 92.5 n/a
62 92.5 92.5 n/a
54 92.5 92.5 n/a
39.5 72.5 72.5 n/a
52 95 95 n/a
115 210.5 210.5 n/a
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Table 62 Geared Machine Minimum Dynamic Braking Ampere (DBA) Percentage Selection Table
200% Overload 220% Overload 240% Overload 250% Overload 275% Overload 300% Overload

Motor
S min, | NTS 0 min | NTS 1 in | NTS  min. | NTS 1 in. | NTS | in. | NTS

| DBA | min. | pgA | Min | pa | Min | pA | Min | pBA | Min | pA | Min

200 0.93 1.25 1.02 1.38 1.11 1.50 1.16 1.57 1.28 1.72 1.39 1.88
208 0.97 1.30 1.06 1.43 1.16 1.56 1.21 1.63 1.33 1.79 1.45 1.95
200V | PN 1.02 1.38 1.12 1.52 1.23 1.65 1.28 1.72 1.40 1.90 1.53 2.07
230 1.07 1.44 1.17 1.59 1.28 1.73 1.33 1.80 1.47 1.98 1.60 2.16
240 1.11 1.50 1.23 1.65 1.34 1.80 1.39 1.88 1.53 2.07 1.67 2.26
250 0.58 0.78 0.64 0.86 0.70 0.94 0.73 0.98 0.80 1.08 0.87 1.17
380 0.88 1.19 0.97 1.31 1.06 1.43 1.10 1.49 1.21 1.64 1.32 1.79
400 0.93 1.25 1.02 1.38 1.11 1.50 1.16 1.57 1.28 1.72 1.39 1.88
415 0.96 1.30 1.06 1.43 1.16 1.56 1.20 1.63 1.32 1.79 1.44 1.95
440 1.02 1.38 1.12 1.52 1.23 1.65 1.28 1.72 1.40 1.90 1.53 2.07
460 1.07 1.44 1.17 1.59 1.28 1.73 1.33 1.80 1.47 1.98 1.60 2.16
480 1.11 1.50 1.23 1.65 1.34 1.80 1.39 1.88 1.53 2.07 1.67 2.26
500 0.77 1.04 0.85 1.15 0.93 1.25 0.97 1.31 1.06 1.44 1.16 1.57
550 0.85 1.15 0.94 1.26 1.02 1.38 1.06 1.44 1.17 1.58 1.28 1.72
575 0.89 1.20 0.98 1.32 1.07 1.44 1.11 1.50 1.22 1.65 1.33 1.80
600 0.93 1.25 1.02 1.38 1.11 1.50 1.16 1.57 1.28 1.72 1.39 1.88

Table 63 Gearless Machine Minimum Dynamic Braking Ampere (DBA) Percentage Selection Table

200% Overload 220% Overload 240% Overload 250% Overload 275% Overload 300% Overload

Motor
S min, | NTS | min. | NTS | min. | NTS | min. | NTS | min. | NTS | min. | NTS

U DBA | min. | pgA | Min | pA | Min | pA | Min. | ppA | Min | pA | Min

200 1.31 1.77 1.44 1.95 1.57 2.12 1.64 2.21 1.80 2.43 1.97 2.65
208 1.36 1.84 1.50 2.02 1.64 221 1.70 230 1.87 2.53 2.04 2.76
200V | ) 1.44 1.95 1.59 2.14 1.73 2.33 1.80 243 1.98 2.68 2.16 2.92
230 1.51 2.03 1.66 2.24 1.81 2.44 1.88 2.54 2.07 2.80 2.26 3.05
240 1.57 2.12 1.73 2.33 1.89 2.55 1.97 2.65 2.16 2.92 2.36 3.18
250 0.82 1.11 0.90 1.22 0.98 1.33 1.02 1.38 1.13 1.52 1.23 1.66
380 1.24 1.68 1.37 1.85 1.49 2.02 1.56 2.10 1.71 2.31 1.87 2.52
400 1.31 1.77 1.44 1.95 1.57 2.12 1.64 2.21 1.80 2.43 1.97 2.65
415 1.36 1.84 1.50 2.02 1.63 2.20 1.70 2.29 1.87 2.52 2.04 2.75
440 1.44 1.95 1.59 2.14 1.73 2.33 1.80 2.43 1.98 2.68 2.16 2.92
460 1.51 2.03 1.66 2.24 1.81 2.44 1.88 2.54 2.07 2.80 2.26 3.05
480 1.57 2.12 1.73 2.33 1.89 2.55 1.97 2.65 2.16 2.92 2.36 3.18
500 1.09 1.47 1.20 1.62 1.31 1.77 1.36 1.84 1.50 2.03 1.64 2.21
550 1.20 1.62 1.32 1.78 1.44 1.95 1.50 2.03 1.65 2.23 1.80 243
575 1.26 1.69 1.38 1.86 1.51 2.03 1.57 2.12 1.73 2.33 1.88 2.54
600 1.31 1.77 1.44 1.95 1.57 2.12 1.64 2.21 1.80 2.43 1.97 2.65
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Table 64 CDBR Dynamic Braking Module Ratings Table

Voltage CDBR Part Number Ract_i?IBTADn?ps
[min. ohms])
05P00671-1603 (2022D) 60 [6.70]
ooy 05P00671-0105 (2037D) 80 [5.00]
05P00671-1612 (2055D) 121 [33Q]
05P00671-1604 (2110D) 250 [1.62]
05P00671-1605 (4030D) 40 [20.00]
o0V 05P00671-0103 (4045D) 60 [13.4Q]
05P00671-1607 (4090D) 100 [8.00]
05P00671-0159 (4220D) 250 [3.20]
05P00671-0106 (5037D) 422380
600V 05P00671-0161 (5110D) 105 [9.50]
05P00671-0162 (5300D) 263 [3.8Q]

Table 65 DBR Wattage Power Factor

Geared
Gearless

0.125 0.25 0.33

€ Timing Diagram for M1000

DC Brk TimeStart (A1)
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Figure 28 Timing Diagram for Drive Ramp to Stop
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€ Dimensions and Weights

B Exterior and Mounting Dimensions

IP00 Enclosure Drive with Top Protective Cover
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Figure 1 Figure 2
Table 66 Dimensions: 200 V Class
Drive Model | ;o o Dimensions mm (in) Wt. kg
LuUzm w H D W1 H1 H2 D1 t1 t2 d (Ib)
i 140 260 164 122 248 6 55 5 M5 3.5
(5.51) | (10.24) | (6.46) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (7.7)
140 260 167 122 248 6 55 5 4
0025 (5.51) | (10.24) | (6.57) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) M5 (8.8)
140 260 167 122 248 6 55 5 4
0033 . (5.51) | (10.24) | (6.57) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) - M5 (8.8)
180 300 187 160 284 8 75 5 5.6
ULy (7.09) | (11.81) | (7.36) | (6.30) | (11.18) | (0.31) | (2.95) | (0.20) - M5 (12.3)
220 350 197 192 335 8 78 5 8.7
0060 (8.66) | (13.78) | (7.76) | (7.56) | (13.19) | (0.31) | (3.07) | (0.20) - M6 (19.2)
220 365 197 192 335 8 78 5 9.7
LB (8.66) | (14.37) | (7.76) | (7.56) | (13.19) | (0.31) | (3.07) | (0.20) - M6 (21.4)
T 250 400 258 195 385 7.5 100 2.3 23 M6 21
(9.84) | (15.75) | (10.16) | (7.68) | (15.16) | (0.30) | (3.94) | (0.09) | (0.09) (46.3)
iz 275 450 258 220 435 7.5 100 2.3 23 M6 25
5 (10.83) | (17.72) | (10.16) | (8.66) | (17.13) | (0.30) | (3.94) | (0.09) | (0.09) (55.1)
Bl 325 550 283 260 535 7.5 110 2.3 23 M6 37
(12.80) | (21.65) | (11.14) | (10.24) | (21.06) | (0.30) | (4.33) | (0.09) | (0.09) (81.6)
5 325 550 283 260 535 7.5 110 2.3 23 M6 38
(12.80) | (21.65) | (11.14) | (10.24) | (21.06) | (0.30) | (4.33) | (0.09) | (0.09) (83.8)
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Table 67 Dimensions: 400 V Class

Drive Model | ;oo Dimensions mm (in) Wt. kg
LU4M w H D WA HA1 H2 D1 t1 t2 d (Ib)
— 140 260 164 122 248 6 55 5 j MS 3.5
(5.51) | (10.24) | (6.46) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (7.7
— 140 260 167 122 248 6 55 5 j MS 3.9
(5.51) | (10.24) | (6.57) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (8.6)
— 140 260 167 122 248 6 55 5 j MS 3.9
| (5.51) | (10.24) | (6.57) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (8.6)
- 180 300 167 160 284 8 55 5 j MS 5.4
(7.09) | (11.81) | (6.57) | (6.30) | (11.18) | (0.31) | (2.17) | (0.20) (11.9)
- 180 300 187 160 284 8 75 5 j MS 5.7
(7.09) | (11.81) | (7.36) | (6.30) | (11.18) | (0.31) | (2.95) | (0.20) (12.6)
T 220 350 197 192 335 8 78 5 j M6 8.3
(8.66) | (13.78) | (7.76) | (7.56) | (13.19) | (0.31) | (3.07) | (0.20) (18.3)
-~ 250 400 258 195 385 7.5 100 2.3 23 M6 21
(9.84) | (15.75) | (10.16) | (7.68) | (15.16) | (0.30) | (3.94) | (0.09) | (0.09) (46.3)
e 275 450 258 220 435 7.5 100 2.3 23 M6 25
(10.83) | (17.72) | (10.16) | (8.66) | (17.13) | (0.30) | (3.94) | (0.09) | (0.09) (55.1)
— 325 510 258 260 495 7.5 105 2.3 3.2 M6 36
5 (12.80) | (20.08) | (10.16) | (10.24) | (19.49) | (0.30) | (4.13) | (0.09) | (0.13) (79.4)
- 325 510 258 260 495 7.5 105 2.3 3.2 M6 36
(12.80) | (20.08) | (10.16) | (10.24) | (19.49) | (0.30) | (4.13) | (0.09) | (0.13) (79.4)
o 325 550 283 260 535 7.5 110 2.3 23 M6 41
(12.80) | (21.65) | (11.14) | (10.24) | (21.06) | (0.30) | (4.33) | (0.09) | (0.09) (90.4)
—_ 325 550 283 260 535 7.5 110 2.3 23 M6 42
(12.80) | (21.65) | (11.14) | (10.24) | (21.06) | (0.30) | (4.33) | (0.09) | (0.09) (92.6)
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Table 68 Dimensions: 600 V Class

Drive Model | ;o o Dimensions mm (in) Wt. kg
LUSM w H D w1 H1 H2 D1 t1 t2 d (1b)
— 140 260 147 122 248 6 38 5 j MS 3.2
(5.51) | (10.24) | (5.79) | (4.80) | (9.76) | (0.24) | (1.50) | (0.20) (7.1)
0004 140 260 164 122 248 6 55 5 3 M5 3.5
(5.51) | (10.24) | (6.46) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (7.7)
0006 140 260 164 122 248 6 55 5 3 M5 3.5
(5.51) | (10.24) | (6.46) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (7.7)
. 140 260 167 122 248 6 55 5 } MS 3.9
| (5.51) | (10.24) | (6.57) | (4.80) | (9.76) | (0.24) | (2.17) | (0.20) (8.6)
0013 180 300 187 160 284 8 75 5 B M5 5.7
(7.09) | (11.81) | (7.36) | (6.30) | (11.18) | (0.31) | (2.95) | (0.20) (12.6)
0017 180 300 187 160 284 8 75 5 B M5 5.7
(7.09) | (11.81) | (7.36) | (6.30) | (11.18) | (0.31) | (2.95) | (0.20) (12.6)
0022 220 350 197 192 335 8 78 5 3 M6 8.3
(8.66) | (13.78) | (7.76) | (7.56) | (13.19) | (0.31) | (3.07) | (0.20) (18.3)
0027 220 350 197 192 335 8 78 5 3 M6 8.3
(8.66) | (13.78) | (7.76) | (7.56) | (13.19) | (0.31) | (3.07) | (0.20) (18.3)
0032 275 450 258 220 435 7.5 100 2.3 2.3 M6 25
(10.83) | (17.72) | (10.16) | (8.66) | (17.13) | (0.30) | (3.94) | (0.09) | (0.09) (55.1)
0041 275 450 258 220 435 7.5 100 2.3 2.3 M6 25
5 (10.83) | (17.72) | (10.16) | (8.66) | (17.13) | (0.30) | (3.94) | (0.09) | (0.09) (55.1)
- 325 550 283 260 535 75 110 23 23 M6 41
(12.80) | (21.65) | (11.14) | (10.24) | (21.06) | (0.30) | (4.33) | (0.09) | (0.09) (90.4)
0062 325 550 283 260 535 7.5 110 2.3 2.3 M6 41
(12.80) | (21.65) | (11.14) | (10.24) | (21.06) | (0.30) (4.33) (0.09) (0.09) (90.4)
IPO0 Enclosure Drive
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Table 69 Dimensions: 200 V Class

Drive ) Dimensions mm (in) Wt. kg
Model |Figure ;
LU2M w H D w1 W2 | W3 | H1 H2 D1 t1 t2 d | (Ib)
0215 450 705 330 325 10 B 680 12.5 130 3.2 32 M10 76
(17.72) | (27.76) | (12.99) | (12.80) | (0.39) (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (167.6)
0283 450 705 330 325 10 B 680 12.5 130 3.2 32 M10 80
. (17.72) | (27.76) | (12.99) | (12.80) | (0.39) (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (176.4)
0346 500 800 350 370 10 B 773 13 130 4.5 4.5 M12 98
(19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (216.1)
0415 500 800 350 370 10 B 773 13 130 4.5 4.5 M2 99
(19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (218.3)
Table 70 Dimensions: 400 V Class

Drive ) Dimensions mm (in) Wt. k
Model |Figure ;
LU4M w H D w1 W2 | W3 | H1 H2 D1 t1 t2 d | (b)
0180 450 705 330 325 10 B 680 12.5 130 32 32 M10 79
. (17.72) | (27.76) | (12.99) | (12.80) | (0.39) (26.77) | (0.49) | (5.12) | (0.13) | (0.13) (174.2)

0216 500 800 350 370 10 B 773 13 130 4.5 4.5 M2 96
(19.69) | (31.50) | (13.78) | (14.57) | (0.39) (30.43) | (0.51) | (5.12) | (0.18) | (0.18) (211.6)

€ CE Guidelines

B European Standards

q

Figure 29 CE Mark

The CE mark indicates compliance with European safety and environmental regulations. It is required for engaging
in business and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for
electronics manufacturers, and the EMC guidelines for controlling noise.

This drive displays the CE mark based on the EMC guidelines and the Low Voltage Directive.

* Low Voltage Directive: 2006/95/EC
¢ EMC Guidelines: 2004/108/EC

Devices used in combination with this drive must also be CE certified and display the CE mark. When using drives
displaying the CE mark in combination with other devices, it is ultimately the responsibility of the user to ensure
compliance with CE standards. After setting up the device, verify that conditions meet European standards.

Note: 600 V class drives (models 5SO000O0O0MO) are not compliant with European Standards.
B CE Low Voltage Directive Compliance

This drive has been tested according to European standard IEC/EN 61800-5-1, and it fully complies with the Low
Voltage Directive.

To comply with the Low Voltage Directive, be sure to meet the following conditions when combining this drive with
other devices:

Area of Use

Do not use drives in areas with pollution higher than severity 2 and overvoltage category 3 in accordance with IEC/
EN 664.
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Factory Recommended Branch Circuit Protection
Table 71 Recommended Input Fuse Selection

M1000
Orive Model | Nominal [5G prye mput| MCGE Rating| TUTERERY | QU NS, | oo Borincior Fuse
HP Amps < Amps Rating Amps Rating
<2> <3> (Fuse Ampere) <4>
Three-Phase 200 V Class
2M0018 5 18.9 35 30 50 FWH-90B (90)
2M0025 7.5 28 50 40 75 FWH-100B (100)
2M0033 10 37 60 60 100 FWH-200B (200)
2M0047 15 52 100 90 150 FWH-200B (200)
2M0060 20 68 125 110 200 FWH-200B (200)
2M0075 25 80 150 125 225 FWH-300A (300)
2M0085 30 82 150 125 225 FWH-300A (300)
2M0115 40 111 200 175 250 FWH-350A (350)
2M0145 50 136 250 225 350 FWH-400A (400)
2M0180 60 164 300 250 450 FWH-400A (400)
2M0215 75 200 400 350 600 FWH-600A (600)
2M0283 100 271 500 450 800 FWH-700A (700)
2M0346 125 324 600 500 900 <s5> FWH-800A (800)
2M0415 150 394 700 600 1100 <s> FWH-1000A (1000)
Three-Phase 400 V Class
4M0009 5 10.4 20 17.5 30 FWH-90B (90)
4M0015 7.5 15 30 25 40 FWH-80B (80)
4M0018 10 20 40 35 60 FWH-100B (100)
4M0024 15 29 50 50 80 FWH-125B (125)
4M0031 20 39 75 60 110 FWH-200B (200)
4M0039 25 47 75 75 125 FWH-250A (250)
4MO0045 30 43 75 75 125 FWH-250A (250)
4M0060 40 58 100 100 150 FWH-250A (250)
4M0075 60 71 125 110 200 FWH-250A (250)
4M0091 60 86 150 150 250 FWH-250A (250)
4M0112 75 105 175 175 300 FWH-350A (350)
4M0150 100 142 225 225 400 FWH-400A (400)
4MO0180 125 170 250 250 500 FWH-500A (500)
4M0216 150 207 350 350 600 FWH-600A (600)
Three-Phase 600 V Class
5M0003 <6~ 2 3.6 15 6.25 10 FWP-50B (50)
5M0004 <6~ 3 5.1 15 8 15 FWP-60B (60)
5M0006 <6~ 5 8.3 15 12 20 FWP-60B (60)
5M0010 <6~ 7.5 12 20 20 35 FWP-70B (70)
5M0013 <6~ 10 16 30 25 45 FWP-100B (100)
5MO0017 <6~ 15 23 40 40 60 FWP-100B (100)
5M0022 <6~ 20 31 60 50 90 FWP-125A (125)
5M0027 <6~ 25 38 75 60 100 FWP-125A (125)
5M0032 <6~ 25-30 33 60 50 90 FWP-175A (175)
5M0041 <6~ 40 44 75 75 125 FWP-175A (175)
5M0052 <6~ 50-60 54 100 90 150 FWP-250A (250)
5M0062 <6~ 50-60 66 125 110 175 FWP-250A (250)

<1> Maximum MCCB Rating is 15 A, or 200% of drive input current rating, whichever is larger. MCCB voltage rating must be 600 VAC or
greater.
<2> Maximum Time Delay fuse is 175% of drive input current rating. This covers any Class CC, J or T class fuse.
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<3> Maximum Non-time Delay fuse is 300% of drive input current rating. This covers any CC, J or T class fuse.

<4> When using semiconductor fuses, Bussmann FWH and FWP are required for UL compliance. Select FWH for 240 V and 480 V models
and FWP fuses for 600 V models.

<5> Class L fuse is also approved for this rating.

<6> 600 V class drives are not compliant with European Standards.

Grounding

The drive is designed to be used in T-N (grounded neutral point) networks. If installing the drive in other types of

grounded systems, contact your Magnetek representative for instructions.

CE Standards Compliance for DC Power Supply Input

To meet CE standards, the following fuses should be installed. For details, refer to Figure 30.

Note:

DC power supply
(converter)

+

Figure 30 Example of DC Power Supply Input (two M1000 drives connected in series)

be replaced.

Note:
Note:

For an AC power supply, refer to Standard Connection Diagram on page 15.
The recommended fuses and fuse holders are made by Fuji Electric.

Table 72 Fuses and Fuse Holders

When connecting multiple drives together, make sure that each drive has its own fuse. If any one fuse blows, all fuses should

DC Power Supply Input <7> DC Power Supply Input <7>
Fuse Fuse Holder Fuse Fuse Holder
Drive Model Sated Drive Model Sated
= Type | goreuit | aty. | Type | a = Type | goreuit | qty. | Type |at
yp Breaking Y- yp Y- yp Breaking Y- yp Y-
Current Current
(kA) (kA)
200 V Class 400 V Class
2MO0018 CR2LS-100 2 CM-1A 1 4M0009 CR6L-50 2 CMS-4 2
2MO0025 CR2L-125 4MO0015
CRO6L-75
2M0033 CR2L-150 2 CM-2A 1 4MO0018
2M0047 CR2L-175 4M0024 CR6L-100 2 CMS-5 2
2MO0060 CR2L-225 4MO0031
CR6L-150
2MO0075 CR2L-260 100 4MO0039 100
2MO0085 CR2L-300 4M0045 CR6L-200
2MO0115 CR2L-350 4M0060
CR6L-250
2M0145 CR2L-400 ) 4MO0075
<2>
2M0180 CR2L-450 4M0091 CR6L-300 5
2M0215 4MO112 | CR6L-350 -
CR2L-600
2M0283 4AMO0150 CR6L-400
2M0346 CSS5F-800 4M0180
200 CS5F-600 200
2M0415 CS5F-1200 4M0216

<1> DC is not available for UL standards.
<2> Manufacturer does not recommend a specific fuse holder for this fuse. Contact Magnetek or your nearest sales representative on fuse

dimensions.
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Guarding Against Harmful Materials

When installing P00 enclosure drives, use an enclosure that prevents foreign material from entering the drive from
above or below.

B EMC Guidelines Compliance

This drive is tested according to European standards IEC/EN 61800-3: 2004, and complies with the European
standards IEC/EN 12015 (requires an optional AC reactor) and IEC/EN 12016.

Note: Make sure the protective earthing conductor complies with technical standards and local safety regulations. Because the
leakage current exceeds 3.5 mA when an EMC filter is installed, [EC/EN 61800-5-1 states that either the power supply must
be automatically disconnected in case of discontinuity of the protective earthing conductor or a protective earthing
conductor with a cross-section of at least 10 mm?2 (Cu) or 16 mm? (Al) must be used.

EMC Filter Installation

The following conditions must be met to ensure continued compliance with European standards IEC/EN 12015 and
IEC/EN 12016. Refer to EMC Filters on page 172 for EMC filter selection.

Installation Method

Verify the following installation conditions to ensure that other devices and machinery used in combination with this
drive also comply with EMC guidelines.

Install an EMC noise filter to the input side specified by Magnetek for compliance with European standards.
Place the drive and EMC noise filter in the same enclosure.

Use braided shield cable for the drive and motor wiring, or run the wiring through a metal conduit.

Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

hON=

A —Drive D - Metal conduit
B —10 m max cable length between drive and motor E - Ground wire should be as short as possible.
C — Motor

Figure 31 Installation Method

5. Make sure the ground conductor complies with technical standards and local safety rules. When an EMC
filter is installed, the leakage current exceeds 3.5 mA. Therefore according to IEC/EN 61800-5-1, at least
one of the conditions below must be satisfied:

The cross-section of the protective earthing conductor must be at least 10 mm2 (Cu) or 16 mm2 (Al).
a. The power supply must be disconnected automatically in case of discontinuity of the protective earthing
conductor.
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A - Braided shield cable C — Cable clamp (conductive)
B — Metal panel
Figure 32 Ground Area
6. Connect an AC reactor or a DC link choke to minimize harmonic distortion.
Three-Phase 200 V /400 V Class

L3

L2 Make sure the ground wire is grounded
L1
PE

N———
Enclosure panel
Metal plate
Grounding surface
(remove any paint or sealant)
I
‘ H
(32— |
/ —— 0
AT Drive
—
H ] nlo
EMC noise filter A0 3 2
J Grounding surface
(remove any paint or sealant)
Ground plate (o . 0)
(scrape off any visible paint) ‘ ”

Cable clamp % Motor cable (braided shield cable, max. 10 m)

Ground the cable shield

Figure 33 EMC Filter and Drive Installation for CE Compliance (Three-Phase 200 V / 400 V Class)
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EMC Filters
Install the drive with the EMC filters to comply with the IEC/EN 61800-3 and IEC/EN 12015 requirements.

Note: If the Safe Disable function of the drive is part of the safety concept of a machine or installation and used for a safe stop
according to EN 60204-1, stop category 0, use these filters recommended by Magnetek. For all other EMC filters, additional
measurements must be performed to prove EMC compatibility. This also applies when using the safe disable function in one

motor contactor installations.

Table 73 IEC/EN 61800-3 Filters

Filter Data (Manufacturer: Schaffner)
Model . Dimensions
LU Schaffner PIN | Magnetek P/N | Rated Current | Weight | 5 "y YXX  IFigure
A (Ib) (in) (in)
Three-Phase 200 V Class

2M0018

FS5972-35-07 05P00010-0704 35 4.6 8.1 x2.0x14.0 6.9x13.2
2M0025 !
2M0033

FS5972-60-07 05P00010-0752 60 8.8 9.3x2.6x16.1 8.1x154
2M0047
2M0060

FS5972-100-35 05P00010-0716 100 7.5 3.5%x5.9x%x13.0 2.6x10.0
2M0075
2M0185

FS5972-170-40 05P00010-0733 170 13.2 4.7x6.7x17.8 4.0x14.4 2
2M0115
2M0145

FS5972-250-37 05P00010-0744 250 25.8 5.1 x9.5%x24.0 3.5%19.6
2M0180
2M0215

FS5972-410-99 05P00010-0745 410 23.1 10.2 x4.5x15.2 9.3x4.7
2M0283 3
2M0346

FS5972-600-99 05P00010-0746 600 243 10.2x5.3x15.2 9.3x4.7
2M0415

Three-Phase 400 V Class

4M0009 FS5972-18-07 05P00010-0707 18 2.9 5.6 x1.8%x13.0 45%x12.3
4M0015
4M0018 FS5972-35-07 05P00010-0704 35 4.6 8.1x2.0x14.0 6.9x13.2
4M0024 1
4M0031
4M0039 FS5972-60-07 05P00010-0752 60 8.8 9.3x2.6x16.1 8.0x154
4M0045
4M0060

FS5972-100-35 05P00010-0716 100 16.5 3.5%x5.9x%x13.0 2.6x10.0
4M0075
4M0091 5
4M0112 FS5972-170-35 05P00010-0748 170 10.4 47x6.7x17.8 4.0x14.4
4M0150
4M0180 FS5972-250-37 05P00010-0744 250 25.8 5.1 x9.5%x24.0 3.5%19.6
4M0216 FS5972-410-99 05P00010-0745 410 23.1 10.2 x4.5x15.2 9.3x4.7 3
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Filter Side (LINE) Filter Side (LINE)
w w b
Y | D Y
 rc——— G I Z o
° * © ﬂ
g X T %@
2 % T
(] [} %
=, -
® [F=r
T
i -
gy 0 Drive Side (LOAD)
Figure 1 Drive Side (LOAD) Figure 2
Filter Side (LINE)
D
¢ 4 ° .
x
- 14 =
x
6 & .
Y
Drive Side (LOAD)
W

Figure 3
Figure 34 EMC Filter Dimensions
AC Reactors for IEC/EN 12015 Compliance

Contact Magnetek for information about reactors.
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€ Power Ratings

B Three-Phase 200 V Class Drives
Table 74 Power Ratings (Three-Phase 200 V Class)

Item Specification
LU2M 0018 | 0025|0033 | 0047 | 0060 | 0075|0085 | 0115 | 0145|0180 | 0215 | 0283 | 0346 | 0415
Maximum Applicable Motor Capacity| 3.7 | 5| o | 15 | 20 | 25 | 30 | 40 | 50 | 60 | 75 | 100 | 125 | 150
(HP) <> (5)
Input Current (A) <2> 189 | 28 37 52 68 80 82 111 | 136 | 164 | 200 | 271 | 324 | 394
Rated Voltage Three-phase 200 to 240 Vac 50/60 Hz/270 to 340 Vdc <s-
Rated Frequency
Allowable Voltage o
Input Fluctuation -5 10 10%
Allowable Frequency o
Fluctuation =%
Input Power (kVA) 9.5 14 18 27 36 | 44 37 51 62 75 91 | 124 | 148 | 180
Rated Output Capacity 6.7 | 95 | 12,6 179 | 23 29 32 | 44 55 69 82 | 108 | 132 | 158
(kVA) <+ <5> <5> <5> <5> <5> <5> <5> <5> <6> <6> <6> <6> <6> <6>
Rated Output Current (A) 17.5 | 25 33 47 60 75 85 | 115 | 145 | 180 | 215 | 283 | 346 | 415
<5> <5> <5> <5> <5> <5> <5> <5> <6> <6> <6> <6> <6> <6>
Outout Overload Tolerance 150% of rated output current for 60 s
utpu -
Carrier Frequency User adjustable between 2 and 15 kHz User adj ustaltz)lekgeztween 2 and
Maximum (()‘l;)tput Voltage Three-phase 200 to 240 V (proportional to input voltage)
Maximum Output Speed (Hz) 200 Hz (user-set)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or
greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor,
wiring connections, and power supply impedance.

<3> DC is not available for UL standards.

<4> Rated motor capacity is calculated with a rated output voltage of 220 V.

<5> Carrier frequency can be set up to 8 kHz while keeping this current rating. Higher carrier frequency settings require derating.

<6> Carrier frequency can be set up to 5 kHz while keeping this current rating. Higher carrier frequency settings require derating.

For elevator application ratings, please see Table 61 on page 161.

B Three-Phase 400 V Class Drives

Table 75 Power Ratings (Three-Phase 400 V Class)

Item Specification
LU4M 0009 0015 0018 0024 0031 0039 0045 0060
Maximum Applicable Motor Capacity 75 10 15 20 25 23-30 23-30 40
(HP) <1~
Input Current (A) <2> 12 16 23 31 38 44 43 58
Rated Volt
ated vollage Three-phase 380 to 480 Vac 50/60 Hz 510 to 680 Vdc <>
Rated Frequency
Allowable Voltage
I _ o
nput Fluctuation 1510 10%
Allowable Fn’equency +59%
Fluctuation
Input Power (kVA) 14 18 26 35 43 46.6 393 53.0
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Item Specification
LU4M 0009 0015 0018 0024 0031 0039 0045 0060
Rated Output Capacity 9.8 12 17 22 27 30 34 48
(kVA) <q> <5> <5> <5> <5> <5> <5> <5> <5>
Rated Output Current 9.8 12 17 22 27 39 45 60
(A) <5> <5> <5> <5> <5> <5> <5> <5>
Outout Overload Tolerance 150% of rated output current for 60 s
utpu
. Carrier Frequency User adjustable between 2 and 15 kHz
Maximum Output . .
Voltage (V) Three-phase 380 to 480 V (proportional to input voltage)
Maximum Output Speed 200 Hz (user-adjustable)
(Hz)
Item Specification
LU4M 0075 0091 0112 0150 0180 0216
Maximum Applicable Motor Capacity 50-60 50-60 75 100 125-150 150
(HP) <>
Input Current (A) <2> 71 86 105 142 170 207
Rated Volt
S Three-phase 380 to 480 Vac 50/60 Hz 510 to 680 Vdc <>
Rated Frequency
Allowable Voltage o
Input Fluctuation -15to 10%
Allowable Fre.rquency +59
Fluctuation
Input Power (kVA) 64.9 78.6 96.0 129.9 155 189
Rated Output Capacity 57 69 85 114 137 165
(kVA) <q> <5> <5> <6> <6> <6> <6>
Rated Output Current 75 91 112 150 180 216
(A) <5> <5> <6> <6> <6> <6>
Overload Tolerance 150% of rated output current for 60 s
Output . User adjustable between .
Carrier Frequency 2 and 15 kHiz User adjustable between 2 and 10 kHz
Maximum Output . .
Voltage (V) Three-phase 380 to 480 V (proportional to input voltage)
Maximum (glzl)tput Speed 200 Hz (user-adjustable)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or
greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate
current.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor,
wiring conditions, and power supply impedance.

<3> DC is not available for UL standards.

<4> Rated motor capacity is calculated with a rated output voltage of 440 V.

<5> Carrier frequency can be set up to 8 kHz while keeping this current rating. Higher carrier frequency settings require derating.

<6> Carrier frequency can be set up to 5 kHz while keeping this current rating. Higher carrier frequency settings require derating.

<7> Carrier frequency can be set up to 2 kHz while keeping this current derating. Higher carrier frequency settings require derating.

For elevator application ratings, please see Table 61 on page 161.
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B Three-Phase 600 V Class Drives
Table 76 Power Ratings (Three-Phase 600 V Class)

Item Specification
LUSM 0003 | 0004 | 0006 | 0010 | 0013 | 0017 | 0022 | 0027 | 0032 | 0041 | 0052
Maximum Applicable Motor Capacity ) 3 5 75 10 15 20 25 2530 40 50-60
(HP) <>
Input Current (A) <> 3.6 5.1 8.3 12 16 23 31 38 33 44 54
Rated Voltage Three-phase 500 to 600 Vac 50/60 Hz
Rated Frequency
Allowable Voltage
Input -10 (- 0
npu Fluctuation 10(-15) to 10%
Allowable Fr?quency +59
Fluctuation
Input Power (kVA) 4.1 5.8 9.5 14 18 26 35 43 38 50 62
Rated Output Capacity 3.5 4.1 6.3 9.8 12 17 22 27 32 41 52
(kVA) <3> <5> <5> <5> <5> <5> <5> <5> <5> <5> <5> <5>
Rated Output Current 3.5 4.1 6.3 9.8 12.5 17 22 27 32 41 52
(A) <5> <5> <5> <5> <5> <5> <5> <6> <5> <5> <5>
Overload Tolerance 150% of rated output current for 60 s
Output

Carrier Frequency

User adjustable between
2 and 15 kHz

User adjustable between
2 and 10 kHz

Maximum Output

Voltage (V) Three-phase 500 to 600 Vac (proportional to input voltage)
Maximum (g:)tp“t Speed 200 Hz (user-adjustable)

<1> The motor capacity (HP) refers to a NEC rated 4-pole motor. The rated output current of the drive output amps should be equal to or

greater than the motor current. Select the appropriate capacity drive if operating the motor continuously above motor nameplate current.

wiring connections, and power supply impedance.

<3> Rated motor capacity is calculated with a rated output voltage of 575 V.

<4> Carrier frequency can be set up to 3 kHz while keeping this current derating. Higher carrier frequency settings require derating.
<5> Carrier frequency can be set up to 8 kHz while keeping this current derating. Higher carrier frequency settings require derating.
<6> Carrier frequency can be set up to 5 kHz while keeping this current derating. Higher carrier frequency settings require derating.

<2> Assumes operation at the rated output current. Input current rating varies depending on the power supply transformer, input reactor,
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€ Drive Specifications

Note: Perform rotational autotuning to obtain the performance specifications given below.
Note: For optimum performance life of the drive, install the drive in an environment that meets the required specifications.

Item Specification
The following control methods can be set using drive parameters:
* V/f Control (V/f)
Control Method * Open Loop Vector Control (OLV)
¢ Closed Loop Vector Control (CLV)
¢ Closed Loop Vector Control for PM (CLV/PM)
Frequency Control Range | 0.01 to 200 Hz
Frequency Accuracy Digital input: within £0.01% of the max output speed [-10 to 40°C (14 to 104°F)]
(Temperature Fluctuation) | Analog input: within £0.1% of the max output speed [25 +10°C (77 £18°F)]
Digital inputs: 0.01 Hz
Analog inputs: 1/2048 of the maximum output speed setting (11 bit plus sign)
Output Speed Resolution | 0.001 Hz
Main speed frequency reference: DC -10 to +10 V (20 kQ2), DC 0 to +10 V (20 kQ), 4 to 20 mA

Frequency Setting Resolution

Frequency Setting Signal (250 ), 0 to 20 mA (250 Q)
V/f: 150% at 3 Hz
Starting Torque </> OLV: 200% at 0.3 Hz
CLV, CLV/PM: 200% at 0 r/min
V/t: 1:40
Speed Control Range<> | OLV: 1:200
Control CLV, CLV/PM: 1:1500
Characteris- OLV: £0.2% [25 +10°C (77 +18°F
tics Speed Control Accuracy <> CLV: J_rO.OZ%[ 125 ilO"C( (77 i18°l)~“])]
OLV: 10 Hz [25 £10°C (77 £18°F)]
Speed Response </> CLV: 100 Hz <>
CLV/PM: 100 Hz <2>
Torque Limit Parameters setting allow separate limits in four quadrants (available in OLV, CLV, CLV/PM)
0.0 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration
Accel/Decel Ramp settings, unit changeable to m/s2 or
ft/s2)
. . Models LU2MO0008 to 2M0115, 4M0005 to 4M0060, and 5SM0003 to SM0041 have a built-in
Braking Transistor . .
braking transistor.
V/f Characteristics Freely programmable
Inertia Compensation, Position Lock at Start and Stop/Anti-Rollback Function, Overtorque/
Undertorque Detection, Torque Limit, Speed Reference, Accel/decel Switch, 5 Zone Jerk
Settings, Autotuning (Stationary and Rotational Motor/Encoder Offset Tuning), Dwell,
Main Control Functions Cooling Fan on/off Switch, Slip Compensation, Torque Compensation, DC Injection Braking
at Start and Stop, MEMOBUS/Modbus Comm. (RS-422/485 max, 115.2 kbps), Fault Reset,
Removable Terminal Block with Parameter Backup Function, Online Tuning, High Frequency
Injection, Short Floor, Rescue Operation (Light Load Direction Search Function), Inspection
Run, Brake Sequence, Speed related parameters with elevator units display, etc.
Motor Protection Electronic thermal overload relay
Momentary Os.fercurrent Drive stops when output current exceeds 200% of rated output current
Protection
Overload Protection Drive stops after 60 s at 150% of rated output current <3>
200 V class: Stops when DC bus voltage exceeds approx. 410 V
Overvoltage Protection 400 V class: Stops when DC bus voltage exceeds approx. 820 V
Protection 600 V class: Stops when DC bus voltage exceeds approx. 1040 V
Functions 200 V class: Stops when DC bus voltage falls below approx. 190 V

Undervoltage Protection | 400 V class: Stops when DC bus voltage falls below approx. 380 V
600 V class: Stops when DC bus voltage falls below approx. 500 V

Heatsink Overheat Protection Thermistor
Stall Prevention Stall Prevention is available during acceleration, and during run.
Ground Protection Electronic circuit protection <4

DC Bus Charge LED Remains lit until DC bus voltage falls below 50 V
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Item Specification
Area of Use Indoors
. IP00 enclosure with top protective cover: [-10 to 40°C (14 to 104°F)]
Ambient Temperature | 150 . Josure: [-10 to 50°C (14 to 122°F)]
Humidity 95 RH% or less (no condensation)
Environment Storage Temperature [-20 to 60°C (-4 to 140°F)] (short-term temperature during transportation)
5 Up to 1000 meters (3280 ft.) without derating, up to 3000 meters (9842 ft.) with output current
Altitude i
and voltage derating
10 to 20 Hz: 9.8 m/s?
Vibration/Shock 20 to 55 Hz: 5.9 m/s2 (LU2M0008 to 2M0180, 4M0005 to 4M0150, and 5M0003 to SM0077)

or 2.0 m/s2 (LU2MO0215 to 2M0415, 4M0180 to 4M0260, and 5M0099 to 5M0200)

» UL Underwriters Laboratories Inc:
ULS508C Power Conversion Equipment

» IEC/EN 61800-3, IEC/EN 61800-5-1

 [SO International Organization for Standardization:
ISO/EN 13849-1 Cat. 3 PLd Safety of machinery - Safety-related parts of control systems

* IEC International Electrotechnical Commission:
IEC/EN 61508 SIL2 Functional safety of electrical/electronic/programmable electronic
safety-related systems safety integrity level 2

* CSA Canadian Standards Association International <s5>:
2411-02 Elevator Equipment - Enclosed Elevator-and Escalator Electrical Equipment

Standards 3211-06 Industrial Control Equipment - Motor Controllers - Miscellaneous

(C22.2 No.04-04 Bonding and Grounding of Electrical Equipment
(C22.2 No.14-05 Industrial Control Equipment
B44.1/ASME-A17.5-2004 Safety Code for Elevators and Escalator Electrical Equipment
used by CSA to evaluate the L1000 to Class 2411 (Elevator Equipment)

* ANSI/ASME American Society of Mechanical Engineers/American National Standards
Institute:
ANSI/ASME A17.1-2007/B44-04 Safety Code for Elevators and Escalators, Dumbwaiters,
Moving Walks, Material Lifts, and Dumbwaiters with Automatic Transfer Devices using
IEC/EN 12016:2004 immunity requirements.
ANSI/ASME-A17.5-2004/CSA B44.1 - Elevator and Escalator Electrical Equipment, used
by CSA to evaluate the L1000 to Class 2411 (Elevator Equipment)

Protection Design IP0O0 enclosure with top protective cover, IPO0

<1> The accuracy of these values depends on motor characteristics, ambient conditions, and drive settings. Specifications may vary with
different motors and with changing motor temperature. Contact Magnetek for consultation.

<2> For drives with B or earlier as the design revision order, 50 Hz is required. The design revision order and software version are printed on
the nameplate affixed to the side of the drive. Refer to Model Number on page 10 for details.

<3> Overload protection may be triggered when operating with 150% of the rated output current if the output speed is less than 6 Hz.

<4> Ground protection cannot be provided when the impedance of the ground fault path is too low, or when the drive is powered up while a
ground fault is present at the output.

<5> Terminals H1, H2, DM+, and DM- on 600 V class models are designed to the functionality, but are not certified to IEC/EN 61800-5-1,
ISO/EN 13849 Cat. 3, IEC/EN 61508 SIL2, Insulation coordination: class 1.

B Altitude Derating

The drive standard ratings are valid for an installation altitude up to 3000 m (9842 ft.). If the altitude exceeds 1000 m
(3280 ft.). both the drive rated voltage and the rated output current must be derated for 1% per 100 m (328 ft.). The
maximum altitude is 3000 m (9842 ft.).

€ Wire Gauges and Tightening Torque

Use the tables in this section to select the appropriate wires and crimp terminals.

Gauges listed in the tables are for use in the United States.

Note: 1. Wire gauge recommendations based on drive continuous current ratings using 75°C (167°F) 600 Vac vinyl-sheathed wire
assuming ambient temperature within 40°C (104°F) and wiring distance less than 100 m (328 ft.).
2. Terminals B1, B2, -, +1, +2, and +3, are for connecting a DC link choke, braking resistor or DC power supply. Do not connect
other nonspecific devices to these terminals.
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* Consider the amount of voltage drop when selecting wire gauges. Increase the wire gauge when the voltage drop is
greater than 2% of motor rated voltage. Ensure the wire gauge is suitable for the terminal block. Use the following
formula to calculate the amount of voltage drop:

Line drop voltage (V) = 3 x wire resistance (€/km) X wire length (m) X current (A) X 10-3

* Refer to the instruction manual for braking transistor option or braking resistor option wire gauges.

» Use terminal +1 and the negative terminal when connecting a regenerative converter or a regen unit.

* Use terminal B1 and - terminals when installing the braking unit to the drives with built-in braking transistor
(2M0008 to 2MO0115, 4M0005 to 4M0060, and SM0003 to 5M0041).

Magnetek recommends using closed-loop crimp terminals on all drive models. UL/cUL approval requires the use of
closed-loop crimp terminals when wiring the drive main circuit terminals on models LU2MO0085 to 2M0415 and
4M0045 to 4M0260. Use only the tools recommended by the terminal manufacturer for crimping.

The wire gauges listed in the following tables are Magnetek recommendations. Refer to local codes for proper wire
gauge selections.

B Three-Phase 200 V Class
Table 77 Wire Gauge and Torque Specifications (Three-Phase 200 V Class)

Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3 10 18to 10
U/T1, V/T2, W/T3 10 18to 10 121015
2to 1.
— 41+ _
2MO0018 ,+1,+2 12to0 10 M4 (10.6 to 13.3)
B1, B2 - 14to 10
@) 10 <r> 12to 10
R/L1, S/L2, T/L3 8 12t0 6
U/T1, V/T2, W/T3 8 12t0 6 2.1t02.3
e - 006 M (18.6 10 20.4)
2M0025 i ' '
B1, B2 - 12to 10
2.0t02.5
@ 8 <> 10to 8 M5 (177 to 221)
R/L1, S/L2, T/L3 6 12t0 6
U/T1, V/T2, W/T3 8 12to 6 2.1t023
— 41,42 — 6 M4 (18.6t0 20.4)
2M0033 > ‘ '
B1, B2 - 12to 10
2.0t02.5
S 8 10t08 M3 (17.7 10 22.1)
R/L1, S/L2, T/L3 4 6to4 541060
410 6.
U/T1, V/T2, W/T3 4 6to4 M6 #7810 53.1)
— +1,+2 - 6to4
2M0047 2.7t03.0
B1, B2 - 10to 6 M5 (23.9 10 26.6)
541t06.0
© 6 8106 Mé (47.8 10 53.1)
R/L1, S/L2, T/L3 3 10to 2 e
Htoll.
U/T1, V/T2, W/T3 3 10to 2 M8 (87.6 10 97.4)
— +1,+2 - 4103
2M0060 2.7t03.0
B1, B2 - 8t0 6 M35 (23.9 10 26.6)
5.4106.0
= 6 604 M6 (47.8 10 53.1)
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Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N-m (Ib.in.)
R/L1, S/L2, T/L3 2 10to 2 9910 11.0
9to11.
U/T1, V/T2, W/T3 2 10to 2 MS (87.6t0 97.4)
— +1,+2 — 3to2
2M0075 2.7t03.0
Bl, B2 - 6 M5 (23.9 10 26.6)
541t06.0
© 6 btod M6 (47.8 10 53.1)
R/L1, S/L2, T/L3 1/0 10 to 1/0
U/T1, V/T2, W/T3 1/0 10 to 1/0 91011
to
— + _
2M0085 ,+1 2to 1/0 M3 (79.7 10 97.4)
B1, B2 — 6to 1/0
6 6to4
R/L1, S/L2, T/L3 2/0 10 to 3/0
U/T1, V/T2, W/T3 2/0 10 to 3/0 18 to 23
+1 1/0 to 3/0 MI0 (159 to 204)
2MO1IS | - °
BI1, B2 - 41t02/0
9to 11
@ 4 4 M3 (79.7 t0 97.4)
R/L1, S/L2, T/L3 4/0 1/0 to 4/0
U/T1, V/IT2, W/T3 4/0 1/0 to 4/0 18 to 23
_ _ 159 to 204
AMO145 +1 1 to 4/0 M10 ( 0 )
+3 - 1/0 to 4/0
9to 11
© 4 4102 (79.7 t0 97.4)
R/L1, S/L2, T/L3 1/0 x 2P 1/0 to 4/0
U/T1, V/T2, W/T3 1/0 x 2P 1/0 to 4/0 18 to 23
_ _ 159 to 204
IMO180 +1 1 to 4/0 M10 (159 to 204)
+3 - 1/0 to 4/0
9to 11
© 4 40 1/0 (79.7 10 97.4)
R/L1, S/L2, T/L3 2/0 x 2P 3/0 to 300 32 10 40
to
U/T1, V/T2, W/T3 2/0 x 2P 3/0 to 300 MI12 (283 10 354)
— 1 - 3/0 to 300
2M0215 18 to 23
+3 — 2 to 300 M10 (159 to 204)
32 to 40
D 3 3 to 300 M12 (283 10 354)
R/L1, S/L2, T/L3 3/0 x 2P 3/0 to 300 12 t0 40
to
U/T1, V/T2, W/T3 3/0 x 2P 3/0 to 300 MI12 (283 to 354)
— +1 - 3/0 to 300
2M0283 18 to 23
+ —
3 3/0 to 300 MI10 (159 to 204)
32 t0 40
(@5} 2 2 t0 300 MI12 (283 to 354)
R/L1, S/L2, T/L3 250 x 2P 4/0 to 600 32 10 40
to
U/T1, V/T2, W/T3 4/0 x 2P 4/0 to 600 MI12 (283 t0 354)
— - 250 to 600
2M0346 18 to 23
+3 — 3/0 to 600 M10 (159 to 204)
32 to 40
D 1 1 to 350 M12 (283 10 354)
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Model Tl Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3 350 x 2P 250 to 600 3210 40
to
U/T1, V/T2, W/T3 300 x 2P 300 to 600 M12 (283 to 354)
— +1 - 300 to 600
2M0415 18to 23
+3 - 3/0 to 600 M10 (159 to 204)
@ 1 I to 350 M12 321040

(283 to 354)

<1> When using the wire of this gauge in accordance with IEC/EN 61800-5-1, install an ELCB.

<2> When using the wire of this gauge in accordance with IEC/EN 61800-5-1, install an ELCB, or use copper wire of 10 mm?2 (AWG 8).

Note: When connecting peripheral devices and options to the terminals —, +1, +3, B1, and B2, refer to the instruction manuals for

each device. For more information, contact Magnetek or your nearest sales representative.

B Three-Phase 400 V Class

Table 78 Wire Gauge and Torque Specifications (Three-Phase 400 V Class)

Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3 12 18 t0 10
U/T1, V/T2, W/T3 14 18 t0 10
4AMO0009 |-, +1,+2 - 14 to 10 M4 12t0 1.5
o (10.6 to 13.3)
Bl, B2 - 1410 10
10 <1> 14 to 10
R/LI, S/L2, T/L3 10 1210 6
U/T1, V/T2, W/T3 10 12106 2.1102.3
+1,+2 12 to 6 M4 (18.6 t0 20.4)
4MO015 | - ° ' '
Bl, B2 - 1210 10
2.0102.5
@ 10 <> 14t0 10 M5 (17710 22.1)
R/L1, S/L2, T/L3 10 12106
U/T1, V/T2, W/T3 10 1210 6 2.1t02.3
2 - 2106 M4 (18.6 10 20.4)
4M0018 o ' '
Bl, B2 - 12t0 10
2.0t02.5
@ 10 <> 12to 10 M5 (177 to 221)
R/L1, S/L2, T/L3 1010 6 © 6040
.6 to 4.
U/T1, V/T2, W/T3 10 to 6 M5 (318 t0.35.4)
1,42 - 10 to 6
4M0024 2.7103.0
BI, B2 - 1008 M5 (23.9 t0 26.6)
5410 6.0
© 82 10108 M6 (47.8 10 53.1)
R/LI, S/L2, T/L3 6 10 t0 6 61040
.6 to 4.
U/T1, V/T2, W/T3 8 10 t0 6 M5 (318 1035.4)
— +1,+2 - 6
4M0031 2.7103.0
Bl, B2 - 10 to 8 M5 (23910 26.6)
5410 6.0
© 6 10106 M6 (47.8 10 53.1)
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Model Tl Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N:-m (Ib.in.)
R/LI, S/L2, T/L3 6 6 to 4 “di060
U/TL, V/T2, W/T3 6to 4 M6 478 tg 53.1)
— +1,+2 — 6to4
4M0039 2.7103.0
BI, B2 - 10to 8 M5 2391026.6)
5410 6.0
© 6 8106 M6 (47.8 10 53.1)
R/LL, S/L2, T/L3 4 10 to 1/0
U/TL, V/T2, W/T3 4 10to 1/0 ool
4M0045 | -, +1 - 6to 1 MS 797 t"o 97.4)
BI, B2 - 8to4
o 6 810 6
R/LI, S/L2, T/L3 3 10 to 3/0
U/TL, V/T2, W/T3 3 10 to 3/0 ool
4MO0060 | -, +1 - 4t0 1 MS (797 t"o o7.4)
BI, B2 - 6103
@ 6 6
R/L1, S/L2, T/L3 2 6 to 250
U/T1, V/T2, W/T3 2 6 t0 250 ool
4AMO0075 |, +1 - 3t0 1/0 M8 (797 t"o o7.4)
13 - 610 1/0
D 4 6104
R/LL, S/L2, T/L3 1/0 6 to 250
U/T1, V/T2, W/T3 1 6 t0 250 ool
4M0091 | — +1 - 30 1/0 M8 (797 :’o o7.4)
+3 - 410 1/0
) 4 6 to 4
R/L1, S/L2, T/L3 3/0 1/0 to 4/0
U/T1, V/T2, W/T3 2/0 1/0 to 4/0 $1093
aMo112 [+ - 1/0 to 4/0 M10 (159 tg 204)
+3 - 310 4/0
) 4 4
R/LL, S/L2, T/L3 4/0 1/0 to 4/0
U/TL, V/T2, W/T3 4/0 1/0 to 4/0
4MO150 |, +1 - 1 to 4/0 M10 181023
: (159 to 204)
+3 - 1/0 to 4/0
) 4 4102
R/LI, S/L2, T/L3 1% 2P 210 300
U/TL, V/T2, W/T3 1 % 2P 2 t0 300
4MO180 |, +1 - 1 t0 250 M10 181023
’ (159 to 204)
+3 - 3103/0
o) 4 4 t0 300
R/LI, S/L2, T/L3 2/0 x 2P 1 to 600
U/TL, V/T2, W/T3 2/0 x 2P 1/0 to 600 5023
4M0216 | -, +1 - 3/0 to 600 M10 (159 t‘; 204)
3 - 1 to 325
o) 2 2 t0 350

<1> When using the wire of this gauge in accordance with IEC/EN 61800-5-1, install an ELCB.

<2> When using the wire of this gauge in accordance with IEC/EN 61800-5-1, install an ELCB, or use copper wire of 10 mm? (AWG 8).

Note: When connecting peripheral devices and options to the terminals —, +1, +3, B1, and B2, refer to the instruction manuals for

each device. For more information, contact Magnetek or your nearest sales representative.
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Table 79 Wire Gauge and Torque Specifications (Three-Phase 600 V Class)

Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N-m (Ib.in.)
R/LI, S/L2, T/L3 14 1410 10
oops UL VT2 WIT3 14 14 t0 10 e Ls
2to 1.
smo004 |12 - 141010 M4 (10.6 to 13.3)
B1, B2 - 14 t0 10
@ 10 14 t0 10
R/LI, S/L2, T/L3 14 1410 10
U/T1, V/T2, W/T3 14 14 t0 10 e Ls
2to 1.
5M0006 ) 14 t0 10 M4 (105610 133)
B1, B2 - 14 t0 10
@ 10 12 t0 10
R/L1, S/L2, T/L3 10 14106
U/TI, V/T2, W/T3 14 1410 6 211023
+1,+2 14t0 6 M4 (18.6 t0 20.4)
sMO010 | - 0 ' '
B1, B2 - 14 t0 10
201025
S 8 2108 M5 (17.7 10 22.1)
R/L1, S/L2, T/L3 10 10t0 6 {6040
.6to 4.
U/TL, V/T2, W/T3 10 10106 (31810 354)
1,42 — 10to 6 M5
5M0013 2.7103.0
Bl, B2 - 10108 (23.9 t0 26.6)
5410 6.0
© 8 2108 M6 (47.8 10 53.1)
R/L1, S/L2, T/L3 8 10 to 6 {6040
. 0 4.
U/T1, V/T2, W/T3 10 10t0 6 (315 10354)
— +1,+2 - 10 to 6 M5
5M0017 27103.0
B1, B2 - 10108 (23.9 0 26.6)
5410 6.0
S 8 10108 M6 (47.8 0 53.1)
R/L1, S/L2, T/L3 6 to 4 < ioe
4 to 6.
U/TL, V/T2, W/T3 6tod M6 @810 55.0)
SM0022 -, +1,+2 - 6to4 T
5M0027 - 7103,
B1, B2 10to 8 M5 (23910 26.6)
5410 6.0
© 6 10106 M6 (47.8 10 53.1)
R/L1, S/L2, T/L3 6 10 to 3
U/T1, V/T2, W/T3 6 10 to 3 0wl
to
4+ _
SM0032 |- +1 6tol M8 (79.7 t0 97.4)
B1, B2 - 12103
) 6 6
R/L1, S/L2, T/L3 4 10 to 3
U/T1, V/T2, W/T3 6 10 to 3 0wl
to
o+ _
5M0041 L+ 6to 1 M8 (197 10 97.4)
B1, B2 - 8t03
&) 6 6
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Model Terminal Recomm. Gauge Wire Range Screw Tightening Torque
LU AWG, kcmil AWG, kcmil Size N-m (lb.in.)
R/L1, S/L2, T/L3 4 10 to 4/0
U/T1, V/T2, W/T3 4 10 to 4/0
5M0052 | -, +1 - 410 4/0 M10 18 to 23
) (159 to 204)
+3 - 6 to 4/0
@ 4 4
R/L1, S/L2, T/L3 3 10 to 4/0
U/T1, V/T2, W/T3 3 10 to 4/0
5M0062 - +1 - 3 to 4/0 MI10 18t0 23
2 (159 to 204)
+3 - 6 to 4/0
@ 4 4

& Drive Watt Loss Data
Table 80 Watt Loss 200 V Class Three-Phase Models

Model Number Carrier Frequency 8 kHz
Rated Amps (A) Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)

2M0018 17.5<1> 100.7 67.4 168.1

2M0025 25.0 <1> 194.4 92.3 286.6

2M0033 33.0 <> 213.8 104.8 318.7
2M0047 47.0 <1> 280.2 129.9 410.2
2M0060 60.0 <> 394.9 162.8 557.7
2MO0075 75.0 <1> 459.8 220.9 680.7
2M0085 85.0 <1> 510.3 210.9 721.2

2MO115 115.0<1> 662.4 250.0 912.4
2M0145 145.0 <2> 815.9 306.3 1122.2
2MO0180 180.0 <2> 976.0 378.1 1354.1
2M0215 215.0 <2 1514.0 466.1 1980.2
2M0283 283.0 <2> 1936.2 587.8 25239
2M0346 346.0 <2> 2563.9 782.9 3346.8
2M0415 415.0 <> 2672.1 954.1 3626.2

<1> These values assume the carrier frequency is set to 8 kHz or less.
<2> These values assume the carrier frequency is set to 5 kHz or less.

Table 81 Watt Loss 400 V Class Three-Phase Models

Model Number Carrier Frequency 8 kHz
LU Rated Amps (A) Heatsink Loss (W) Interior Unit Loss (W) Total Loss (W)
4M0009 9.2 <> 68.5 61.0 129.5
4MO0015 14.8 <1> 135.4 85.7 221.1
4MO0018 18.0 <1> 149.9 97.0 246.9
4M0024 24.0 <1~ 208.0 115.1 323.2
4M0031 31.0 <> 262.6 140.8 403.4
4M0039 39.0 <> 329.8 179.4 509.2
4M0045 45.0 <1> 348.5 169.6 518.1
4M0060 60.0 <1> 484.1 217.2 701.3
4MO0075 75.0 <1> 563.4 254.0 817.4
4MO0091 91.0 <> 722.6 299.0 1021.7
4M0112 112.0 <2~ 908.2 416.4 1324.6
4M0150 150.0 <> 1340.3 580.1 1920.3
4M0180 180.0 <> 1771.4 541.0 2312.5
4M0216 216.0 <2> 2360.2 715.1 3075.3

<1> These values assume the carrier frequency is set to 8 kHz or less.
<2> These values assume the carrier frequency is set to 5 kHz or less.
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4 PG-X3 Option Card
B About the PG-X3 Option Card

The PG-X3 Option allows the user to connect an incremental line driver encoder (PG) for motor speed feedback to
the drive and take advantage of the V/f with PG, Closed Loop Vector, and Closed Loop Vector for PM motors control
modes. The option helps increase the control accuracy and performance.

This PG signal allows the drive to compensate for subtle variations in the load, while providing the drive with the
necessary data to control the output frequency and maintain an accurate constant speed.

The PG-X3 Option reads a maximum input frequency from the PG of 300 kHz. Be sure to select a PG with an output
of maximum 300 kHz when operating at maximum speed.

Note: This option cannot be used with an open collector encoder. Use option PG-B3 with open collector encoders.

B Option Components
PG-X3 Option

S CN3[ ] = (7 |\ g So o e e o ml
A—L g % DDDD% ooe” @ gﬂH D
slE e o =57 D%D Oy —¢ (O o
g % - oo gD zo( Underside
® E — v | e
SIE A LI s
;® i :
G—I© : EI: % g l:IEI ?I o o %
|
A —Terminal block TB1 E - Installation hole
B — Jumper for PG power F - Terminal block TB2
supply voltage (CN3) <7>
C — Model number G - Ground terminal

(installation hole) <2>
D - Connector (CN5)

<1> Refer to Table 82 on page 189 for detail.
<2> Terminal for ground wire packaged with the option card

Figure 35 PG-X3 Option Components

Terminal Blocks TB1 and TB2
[ Loy
0l__Jos o
0

@ oo o>

iP[ic]  [sclat]a-[b+[b-[z+]z-

IR =
D@D

_| |A+JA-[B+[B-[Z+]Z-] ]SDIFE
™ ERRRRARRAR (O)

Refer to Table 85 on page 191 for details on TB1 and TB2 terminal functions and signal levels.

B Installation Procedure
Prior to Installing the Option

Prior to installing the option, wire the drive, make the necessary connections to the drive terminals, and verify that
the drive functions normally. Refer to the Quick Start Guide packaged with the drive for information on wiring and
connecting the drive.
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Figure 36 shows an exploded view of the drive with the option and related components for reference.

A —Insertion point for CN5 G - Removable tabs for wire
routing

B — Option card H - Ground wire

C —Included screws | — Drive grounding terminal
(FE)

D —Front cover J — Connector CN5-A

E - Digital operator K — Connector CN5-B

F — Terminal cover L — Connector CN5-C

Figure 36 Drive Components with Option
Installing the Option

Remove the front covers of the drive before installing the option. Refer to the drive manual for directions on
removing the front covers. Cover removal varies depending on drive size.

1. Shut off power to the drive, wait the appropriate amount of time specified on the drive for voltage to dissipate,
then remove the digital operator (E) and front covers (D, F).

DANGER! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Before wiring terminals,
disconnect all power to the equipment. The internal capacitor remains charged even after the power supply is turned off. After
shutting off the power, wait at least the amount of time specified on the drive before touching any components.

Figure 37 Remove the Front Covers and Digital Operator
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2. Insert the option (B) into the CN5-B (K) or CN5-C (L) connectors located on the drive and fasten it into place

using one of the included screws (C).

Use the CN5-C connector (L) when connecting only one option to the drive; use both CN5-B and CN5-C
when connecting two options.

Connect one of the ground wires (H) to the ground terminal (I) using one of the remaining screws (C).
Connect the other end of the ground wire (H) to the remaining ground terminal and installation hole on the

option using the last remaining provided screw (C).

Figure 38 Insert the Option and Connect the Ground Wire

Note: 1. The option package includes two ground wires. Use the longer wire when plugging the option into connector CN5-C on the drive

side. Use the shorter wire when plugging the option into connector CN5-B.
2. There are two screw holes on the drive for use as ground terminals. When connecting three options, two ground wires will need

to share the same drive ground terminal.

3. Route the option wiring.
Depending on the drive model, some drives may require routing the wiring through the side of the front cover

to the outside. In these cases, cut out the perforated openings on the left side of the drive front cover as
shown in Figure 39 (A) and leave no sharp edges to damage wiring.
Route the wiring inside the enclosure as shown in Figure 39 (B) for drives that do not require routing through

the front cover.

—4

A — Route wires through the B - Use the open space
openings provided on the provided inside the drive
left side of the front cover. to route option wiring.

<1>

<1> The drive will not meet NEMA Type 1 requirements if wiring is exposed outside the
enclosure.

Figure 39 Wire Routing Examples
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4. Prepare wire ends as shown in Figure 40. Refer to Table 83 on page 190 to confirm that the proper
tightening torque is applied to each terminal. Take particular precaution to ensure that each wire is properly
connected and wire insulation is not accidentally pinched into electrical terminals.

WARNING! Fire Hazard. Tighten terminal screws to the specified tightening torque. Loose electrical connections could result in
death or serious injury by fire due to overheating. Tightening screws beyond the specified tightening torque may cause erroneous
operation, damage the terminal block, or cause a fire.

NOTICE: Heat shrink tubing or electrical tape may be required to ensure that cable shielding does not contact other wiring.
Insufficient insulation may cause a short circuit that can damage the option or drive.

Shield Insulation

PG option terminal PG at motor

Ground Terminal

Shield sheath (Insulate with
electrical tape or shrink tubing)

Figure 40 Preparing Ends of Shielded Cable

5. Wire the motor PG encoder to the terminal block on the option. Refer to Figure 41 for wiring instructions.
Refer to Table 85 on page 191 for a detailed description of the option board terminal functions.

Parameter Settings and Connections for Different Encoder Types
* Connecting a Single-Channel Encoder

When using a single-channel encoder in V/f with PG control mode, connect the pulse output from the PG to the
option and set drive parameter F1-21 to 0.

* Connecting a Two-Channel Encoder

When using a two-channel encoder, connect the A and B pulse outputs on the PG to the option and set F1-21 to 1.
When using a two-channel encoder in Closed Loop Vector control mode, connect pulse outputs A and B from the
encoder to the corresponding terminals on the option.

» Connecting a Two-Channel Encoder with Z Marker Pulse

When using a two-channel encoder with Z marker pulse, connect the A channel, B channel, and Z pulse outputs to
the corresponding terminals on the option.

Control Method V/f with PG Closed Loop Vector
No. of Encoders 1 CN5-C 2 CN5-B 1 CN5-C 2 CN5-B
Single Channel (A) F1-21=0 | F1-37=0 N/A N/A
Two Channel (AB Quadrature)| F1-21=1 | F1-37=1 No se.t tng No se.tt ne
required required
Two Channel with Marker _ _ No setting No setting
(ABZ) Fl21=1 1 FI37=1 required required
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B OR/L1 U/ ©
— QSs/L2 VIT1 © M
— OT/L3 WIT1O
i
M1000 81 RN 1
Drive PG-X3 A+ 7 T !
Option A- : : |
B+ 1 o
i ! Encoder
B- v ‘
Z+ : -
z- ‘ :
Tk
NC SD e
A i
o}
IP12 >——2
IP5
IG
CI\:)Sr-B a } A channel monitor signal
CN5-C b+ ) )
b- } B channel monitor signal
@ o

i%ﬁ twisted-pair shielded line

(©) main circuit terminal

Figure 41 PG-X3 Option and PG Connection Diagram

<1> Ground the shield on the PG side and the drive side. If noise
shield ground from one end of the signal line or remove the s

Ground wire

(O control circuit terminal

} Z pulse monitor signal

%roblems arise in the PG signal, remove the
ield ground connection on both ends.

6. Set the voltage for the PG power supply using jumper CN3 located on the option. Position the jumper as
shown in Table 82 to select the voltage level.
The positioning of jumper CN3 selects the PG power supply voltage (5.5 V or 12 V). Select the voltage level
for the PG connected to the option and motor. If the wrong voltage is selected, the PG may not operate
properly or may become damaged as a result.

Table 82 Setting PG Power Supply Voltage (IP) with Jumper CN3

Voltage Level

5.5V + 5% (default)

120 V£ 5%

Jumper CN3

S T (O®@®cNs
S
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Note:

8.

10.

Take proper precautions when wiring the option so that the front covers will easily fit back onto the drive. Make sure cables

are not pinched between the front covers and the drive when replacing the covers.

Set drive parameters for proper motor rotation.

With a two-channel or three-channel encoder, the leading pulse determines the motor rotation direction. A
PG signal with leading A pulse is considered to be rotating forward (counter-clockwise when viewing rotation
from motor load side).

The A pulse leads, followed
by the B pulse displaced at 90 degrees

A pulse
B pulse

Time —

Figure 43 Displacement of A and B Pulses

After connecting the PG outputs to the option, apply power to the drive and manually rotate the motor and
check the rotation direction by viewing monitor U1-05 on the digital operator.

Reverse motor rotation is indicated by a negative value for U1-05; forward motor rotation is indicated by a
positive value.

If monitor U1-05 indicates that the forward direction is opposite of what is intended, reverse the two A
channel wires with the two B channel wires on option terminal TB1 as shown in Figure 44.

Elelelelelelelele) Elelelelelelelele)
A+|A-[B+]B-[z+]7-] [SD[FE A+]A-[B+[B-[Z+]Z-] [SDIFE

Figure 44 A Channel and B Channel Wire Switching

If switching the wires is inconvenient, set drive parameter F1-05/F1-32 to 1 to switch the direction of how the
option reads pulses from the PG output.

Please note that when the drive is initialized using A1-03 =1110, 2220, 3330, the value for F1-05/F1-32 will
reset to factory default and the parameter will need to be adjusted again to switch the direction.

Wire Gauges, Tightening Torques, and Crimp Terminals
Wire Gauges and Tightening Torque

Wire gauge and torque specifications are listed in Table 83. Magnetek recommends using crimp terminals with the
specifications listed in Table 84 to facilitate wiring and ensure proper connection.

190

Table 83 Wire Gauges and Tightening Torques

Tightening Bare Cable Crimp Terminals
Terminal | Screw Torque Applicable | Recomm. | Applicable | Recomm. | wire Tvpe
Signal Size N'm Gauges Gauge Gauges Gauge 2
(in-Ib) mm2 (AWG) | mm2 (AWG) | mm2 (AWG) | mm2 (AWG)
A+, A—, B+, _ _

B—. 7+ 7— Stranded wire: Shielded
SD, FE, IP, 0.25t0 1.0 twisted pair,
G M2 0.22t0 0.25 (2410 17) 0.75 0.25t0 0.5 0.5 etc.

n or (1.95t0 2.21) Solid wire: (18) (24 t0 20) (20)
W 0.25t0 1.5 Shiclded cable,
e (2410 16) etc.
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Crimp Terminals
Magnetek recommends using CRIMPFOX 6 by Phoenix Contact or equivalent to crimp the terminal ends.

Note: Properly trim wire ends so loose wire ends do not extend from the crimp terminals.
Table 84 Crimp Terminal Sizes
Wire Gauge Phoenix L d1 d2
mm?2 (AWG) |Contact Model| mm (in) | mm (in) | mm (in)
0.25 (24) AL 0.25-6YE | 10.5(13/32) | 0.8 (1/32) | 2 (5/64)
0.34 (22) Al 0.34-6TQ | 10.5(13/32) | 0.8 (1/32) | 2 (5/64)

—]
d1f6ﬂ”.l #dz
L 0.5 (20) Al 0.5 - 6WH 14 (9/16) 1.1 (3/64)|2.5(3/32)

Terminal Functions
Table 85 Option Terminal Functions

TeBrlrg(l:rll(al Terminal Function Description
A+ A pulse signal input
Al A inverse pulse signal
input
B+ B pulse signal input | Inputs for the A channel, B channel, and Z
B B inverse pulse signal pulses from the PG
input Signal level matches RS-422
TBI1 7+ Z pulse signal input
7 Z inverse pulse signal
input
. Open connection port for use when cable
SD NC pin (open) ’ shields shoul% not be grounded
FE Ground Used as the shield ground termination
point.
1P PG power supply Output voltage: 12.0 V+ 5% or 5.5 V £ 5%
IG PG power supply common Max. output current: 200 mA <>
SG Monitor signal common
a+ A pulse monitor signal
A pulse inverse monitor
a signal . I
TB2 or B pulse monitor signal Output signal for monitoring A channel, B
_ _ channel, and Z pulses from the PG
b— B pulse myerse monitor Signal level matches RS-422
signal
z+ Z pulse monitor signal
. Z pulse inverse monitor
signal

<1> A separate power supply is needed if the PG requires more than 200 mA to operate. Select a UL-
listed class 2 power supply.

MAGNETEK M1000 AC Elevator Drive Technical Manual 191

n Appendix



8 Appendix

B Troubleshooting
Preventing Noise Interference

Take the following steps to prevent erroneous operation caused by noise interference:

* Use shielded wire for the PG signal lines.

* Limit the length of all motor output power cables to less than 100 m.

* Separate the control wiring to the option, main circuit input power wiring, and motor output power cables.

* Ground the shield on the PG side and the drive side. If noise problems arise in the PG signal, verify that the shield
is properly grounded and ground one end of the signal line or remove the ground connection on both ends.

Interface Circuit

PG-X3 ‘ PG Encoder
A+ B+, z+ A,B,Z
600 Q
A-B-Z-

261832 Ievel a+ b+ z+ Z 26L831 level
abmz- Monitor Signals
26LS31 level

Figure 45 Interface Circuit

€ PG-F3 Option Card
B About the PG-F3 Option Card

The PG-F3 Option allows the user to connect certain rotary encoders to M1000 drives. Suitable rotary encoders
include either EnDat 2.1/01, EnDat 2.2/01, or EnDat 2.2/22 by HEIDENHAIN, or HIPERFACE by SICK
STEGMANN.

The PG-F3 Option facilitates motor speed feedback to the drive and takes advantage of Closed Loop Vector control
for PM Motors. The option increases control accuracy and performance.

An encoder signal allows the drive to compensate for subtle variations in the load, while providing the drive with the
necessary data to control the output frequency and maintain an accurate constant speed.

The PG-F3 Option reads a maximum input frequency from the encoder of 20 kHz when using EnDat 2.1/01, EnDat
2.2/01, or HIPERFACE. Be sure to select an encoder with an output of maximum of 20 kHz when operating at
maximum speed.

The maximum input frequency is not a concern when using EnDat 2.2/22 because compatible encoder models utilize
serial communication.

Set the drive motor control mode to operate in the Closed Loop Vector Control for PM Motors when using the PG-F3
Option.
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B Option Components

PG-F3 Option
@l@!ﬁs b
O___ogf]
Underside

A — Terminal Block TB1 E - Installation hole

B — Terminal Block TB2 F — Model number

C — Jumper for PG encoder G - Ground terminal and

power supply voltage installation hole <2>

(CN3) <>
D — Connector (CN5)

<1> Refer to Table 89 on page 199 for details.
<2> The ground wires provided in the option shipping package must be connected during
installation.

Figure 46 PG-F3 Option Components

Si=IinEER
= il
m__ 0

S
PP TB2
1P [1G [cK[cK|A+[A-[a+] a-|FE

TR
DD
TB1 IP[IGIDTIDTIB+|B—]b+ b @

EIRIRISIEIRIEIE!

Terminal Blocks TB1 and TB2

o

o

Refer to Table 92 on page 202 and Table 93 on page 203 for details on TB1 and TB2 terminal functions and signal
levels.

B Installation Procedure
Prior to Installing the Option

Note: Refer to the instruction manual of a specific drive for details.

Prior to installing the option, wire the drive, make the necessary connections to the drive terminals, and verify that
the drive functions normally. Refer to the instruction manual packaged with the drive for information on wiring and

connecting the drive.

Figure 47 shows an exploded view of the drive with the option and related components for reference.
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A —Insertion point for CN5 G - Removable tabs for wire
routing

B — Option card H - Ground wire

C —Included screws | — Drive grounding terminal
(FE)

D - Front cover J — Connector CN5-A

E - Digital operator K - Connector CN5-B

F — Terminal cover L — Connector CN5-C

Figure 47 Drive Components with Option (LO2MO)
Installing the Option

Refer to the instructions below to install the option.

Note: Refer to the instruction manual of a specific drive for information on removing and installing the operators and the covers.

DANGER! Electrical Shock Hazard. Disconnect all power to the drive and wait at least the amount of time specified on the drive
front cover safety label. After all indicators are off, measure the DC bus voltage to confirm safe level, and check for unsafe
voltages before servicing to prevent electric shock. The internal capacitor remains charged even after the power supply is turned
off.

1. Shut off power to the drive, wait the appropriate amount of time for voltage to dissipate, then remove the
digital operator (E), front cover (D), and terminal cover (F). Refer to the instruction manual packaged with the
drive.

NOTICE: Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the option, drive, and
circuit boards. Failure to comply may result in ESD damage to circuitry.

Figure 48 Remove the Front Cover, Terminal Cover, and Digital Operator
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2. Insert the option card (B) into the CN5-C (L) connector located on the drive and fasten it into place using one
of the included screws (C).

—
Figure 49 Insert the Option Card
3. Connect the ground wire (H) to the ground terminal (I) using one of the remaining screws (C). Connect the

other end of the ground wire (H) to the remaining ground terminal and installation hole on the option (B)
using the last remaining provided screw (C).

Figure 50 Connect the Groﬁnd Wire

Note: There are two screw holes on the drive for use as ground terminals (I). When connecting three options, two ground wires
will need to share the same drive ground terminal.

4. Prepare and connect the wire ends as shown in Figure 51 and Figure 52. Refer to Table 90 on page 201
to confirm that the proper tightening torque is applied to each terminal. Take particular precaution to ensure
that each wire is properly connected and wire insulation is not accidentally pinched into electrical terminals.

WARNING! Fire Hazard. Tighten all terminal screws according to the specified tightening torque. Loose electrical connections
could result in death or serious injury by fire due to overheating electrical connections. Tightening screws beyond the specified
tightening torque may result in erroneous operation, damage the terminal block, or cause a fire.

NOTICE: Heat shrink tubing or electrical tape may be required to ensure that cable shielding does not contact other wiring.
Insufficient insulation may cause a short circuit and damage the option or drive.

Shield Insulation

T
R
s

A S 0900593

PG at motor

PG option terminal gos

Ground Terminal
FE/SD Shield sheath

(Insulate with electrical tape

or shrink tubing)

Figure 51 Preparing Ends of Shielded Cable
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/Preparing wire ends:

twist the end with fingers, keeping

Pull back the shielding and lightly
the ends from fraying.

———+«— about 5.5 mm (0.22 in.)
When not using
crimped insulated
sleeves

Screwdriver blade size

Blade depth of
0.4 mm (0.015in.)
or less

Blade width of
2.5 mm (0.1in.)
or less

k

/

Loosen the screws and
insert the wire into the
opening on the terminal block.

R

| Option terminal block

Shielded cable
(do not solder ends)

Figure 52 Preparing and Connecting Cable Wiring
5. Wire the motor PG encoder to the terminal block on the option.

* Wiring EnDat 2.1/01 or EnDat 2.2/01 Encoders

Wire the motor PG encoder to the terminal block on the option using a HEIDENHAIN 17-conductor cable. Refer
to Figure 51 and Figure 52 for wiring instructions. Refer to Figure 53 for the connection diagram.

The signal “Sensor Up”must be connected to terminal IP on the PG-F3 option for cables longer than 10 m.
Additionally, the “Sensor 0 V’must be connected to terminal IG. Refer to 7Table 92 and Table 93 for a detailed

description of the option terminal functions.

o8

Cable
(by HEIDENHAIN)

*****************

I OR/LT  UT1
— QS/L2  VIT2Q
—x) T/IL3  WIT3
M1000 TB1,TB2
Drive 8V— P
5v—id i
CN3 m
oV | 1G
CK
pG-F3  CK
Option DT
DT
CN5-C
@ a-

Ground wire

Z- Shielded twisted-

EnDat 2.1/01,
EnDat 2.2/01

encoder

Shielded cable <1>

}A pulse monitor signal

} B pulse monitor signal

[
S <3>

pair line

(© Main circuit terminal (O Control circuit terminal

<1> Properly connect the cable shield to terminal IG on the option Terminal Block TB2 or
remove the ground connection on both ends.

<2> Ground the shield on the PG encoder side and the drive side. If noise problems arise in
the PG encoder signal, remove the shield ground from one end of the signal line or
remove the shield ground connection on both ends.

<3> Magnetek recommends using shielded lines or shielded twisted-pair lines.

Figure 53 PG-F3 Option and PG Encoder Connection Diagram (EnDat 2.1/01, EnDat 2.2/01)
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Table 86 PG Encoder Cable Specification (EnDat 2.1/01, EnDat 2.2/01)

Encoder M1000 PG-F3 Black . = EE:::ne;g::L:folgrin Encoder .
Terminals Heidenhain <l Cable Cable On Site Color
A/ A- Yellow/Black Red/Blue Yellow Brown
A A+ Green/Black Gray/Pink Green Green
B/ B- Red/Black Red Red Yellow
B B+ Blue/Black Blue Blue Blue
Data/ /DT Pink Brown Pink Translucent
Data DT Gray White Gray Gray
Clock/ /CK Yellow Black Violet White
Clock CK Violet Violet Black Violet
0V com 1G White/Green Pink White Ora““ifl/;fl?’te &
+5V 1P Brown/Green Gray Brown Orange & Red
O\;rSec;I;et)(lf IG White Yellow -- --
+5:;S:;s§ f 1P Blue Green -- --
Cable Shicld pp | FrooderCable [ Bcoder Cable | Encoder Cable [ p vy,

* Wiring an EnDat 2.2/22 Encoder
Wire the motor PG encoder to the terminal block on the option using a HEIDENHAIN 8-conductor cable. Refer to

Figure 51 and Figure 52 for wiring instructions. Refer to Figure 54 for the connection diagram.

The signal “Sensor Up” must be connected to terminal [P on the PG-F3 option for cables longer than 10 m.
Additionally, the “Sensor 0 V” must be connected to terminal IG. Refer to Table 92 on page 202 for a detailed
description of the option terminal functions.

- Q@RIL1 UT1Q
— @S/L2 VIT2@
—x OTIL3 W/T3Q

M1000
Drive

CN5-C

FE

Cable
TB1.TB2]| by HEIDENHAIN) <1>

Ground wire

@ main circuit terminal

QO control circuit terminal

EnDat 2.2/22
encoder

<1> Ground the shield on the PG encoder side and the drive side. If noise problems arise in
the PG encoder signal, remove the shield ground from one end of the signal line or

remove the shield ground connection on both ends.

Figure 54 PG-F3 Option and PG Encoder Connection Diagram (EnDat 2.2/22)
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Table 87 PG Encoder Cable Specification (EnDat 2.2/22)

s e PG Encoder Cable
Color PG Encoder Signal
P Brown/Green Up
Blue Sensor Up
G White/Green ov
White Sensor OV
CK Purple CLOCK
CK Yellow CLOCK
DT Gray DATA
DT Pink DATA
A+ Green/Black A+
A— Yellow/Black A-
B+ Blue/Black B+
B- Red/Black B-

* Wiring an HIPERFACE Encoder
Wire the motor PG encoder to the terminal block on the option using a SICK STEGMANN 8-conductor cable.
Refer to Figure 51 and Figure 52 for wiring instructions. Refer to Figure 55 for the connection diagram.
Refer to Table 92 on page 202 for a detailed description of the option terminal functions.

—X ORI/L1 u/mo
—X : O S/L2 V/T20 M
— T3 w3 1

Cable
TB1.TB2]l  (by SICK STEGMANN)

M1000 8v
Drive

HIPERFACE
encoder

7777777777 <
<1>

Ground wire
@ main circuit terminal Ocontrol circuit terminal

<1> Ground the shield on the PG encoder side and the drive side. If noise problems arise in
the PG encoder signal, remove the shield ground from one end of the signal line or
remove the shield ground connection on both ends.

Figure 55 PG-F3 Option and PG Encoder Connection Diagram (HIPERFACE)
Table 88 PG Encoder Cable Specification (HIPERFACE)

e Tl PG Encoder Cable
Color PG Encoder Signal
1P Red Us
1G Blue GND
CK - —
CK - —
DT Gray/Yellow DATA+
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Option Terminal PG Encoder Cable
Color PG Encoder Signal
DT Green/Purple DATA-
A+ Pink +COS
A- Black REFCOS
B+ White +SIN
B Brown REFSIN

6. Set the voltage for the PG encoder power supply using jumper CN3 located on the option. Position the
jumper as shown in Table 89 to select the voltage level.

NOTICE: The positioning of jumper CN3 selects the PG encoder power supply voltage (5 V or 8 V). Select the voltage level for the
PG encoder connected to the option and motor. If the wrong voltage is selected, the PG encoder may not operate properly or may
become damaged as a result.

Table 89 Setting the PG Encoder Power Supply Voltage (IP) with Jumper CN3

Voltage Level 5V £ 5% (default) 8V+10%

Jumper CN3
Position

7. Route the option wiring.
Depending on the drive model, some drives may require routing the wiring through the side of the front cover
to the outside. In these cases, cut out the perforated openings on the left side of the drive front cover as
shown in Figure 56-A and leave no sharp edges to damage wiring.
Route the wiring inside the enclosure as shown in Figure 56-B for drives that do not require routing through
the front cover.
Refer to the Peripheral Devices & Options section of the drive instruction manual for more information.

—u

A - Route wires through the B — Use the open space
openings provided on the provided inside the drive
left side of the front cover. to route option wiring.

<1>

<1> The drive will not meet NEMA Type 1 requirements if wiring is exposed outside the
enclosure.

Figure 56 Wire Routing Examples
8. Replace and secure the front covers of the drive (D, F) and replace the digital operator (E).
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Note: Take proper precautions when wiring the option so that the front covers will easily fit back onto the drive. Make sure cables
are not pinched between the front covers and the drive when replacing the covers.
9. Set drive parameters in for proper motor rotation.
* Confirming Motor Rotation with EnDat 2.1/01, EnDat 2.2/01, or HIPERFACE
The leading pulse determines the motor rotation direction. A PG encoder signal with leading A phase is
considered to be rotating forward (counter-clockwise when viewing rotation from motor load side).

The A phase leads, followed
by the B phase displaced at 90 degrees

A Phase /\\/

B Phase /\ /
D O

Figure 58 Displacement of A and B Phases

10. After connecting the PG encoder outputs to the option, apply power to the drive and manually rotate the
motor and check the rotation direction by viewing monitor U1-05 on the digital operator.

WARNING! Ensure the drive RUN circuit is locked out and a RUN command is not possible before attempting to manually rotate
the motor shaft with the drive powered on. Failure to comply may cause injury to personnel due to inadvertent equipment

movement.
11. Reverse motor rotation is indicated by a negative value for U1-05; forward motor rotation is indicated by a

positive value.
If monitor U1-05 indicates that the forward direction is opposite of what is intended, set drive parameter F1-

05 to 1 to switch the direction of how the option reads pulses from the PG encoder output.

Note: Ifthe drive is initialized using A1-03 =1110, 2220, or 3330, the value for F1-05 will reset to the factory default and the
parameter will need to be readjusted to switch the direction.

* Confirming Motor Rotation with EnDat 2.2/22
EnDat 2.2/22 uses serial data transmission and lacks A and B phases, so it is necessary to refer to monitor U1-05 to
determine the direction of rotation.
After connecting the PG encoder outputs to the option, apply power to the drive and manually rotate the motor and
check the rotation direction by viewing monitor U1-05 on the digital operator.

WARNING! Ensure the drive RUN circuit is locked out and a RUN command is not possible before attempting to manually rotate
the motor shaft with the drive powered on. Failure to comply may cause injury to personnel due to inadvertent equipment

movement.
Reverse motor rotation is indicated by a negative value for U1-05; forward motor rotation is indicated by a positive

value.
If the motor is rotating forward, but U1-05 reads that it is rotating in reverse, switch the rotation direction for the

PG1 encoder by setting parameter F1-05 to 1.

Note: If the drive is initialized using A1-03 = 1110, 2220, or 3330, the value for F1-05 will reset to the factory default and the
parameter will need to be readjusted to switch the direction.
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Wire Gauges, Tightening Torque, and Crimp Terminals
Wire gauge and torque specifications are listed in 7able 90.
Table 90 Wire Gauges and Tightening Torques

Tightening Bare Cable Crimp Terminals
Terminal | Screw | Torque Recomm. Applicable Applicable Recomm. Wire
Signal Size N'm Gauge Gauges Gauges Gauge Type
(in‘Ib) mm?2 mm?2 mm2 mm?2
Stranded wire:
0.25t0 1.0 .
at, a-, b, b, 0.75 (2410 17 AWG) 0.5 0.2510 0.5 St};:fltdzd
FE (18 AWG) Solid wire: (20 AWG) (241020 AWG) | 8¢
pair, etc.
M2 0.22 t0 0.25 0.25t0 1.5
(1.95t02.21) (24 to16 AWG)
1P, IG, DT
DT, B+, B— s _ _ _
CK, CK, =
A+, A

<1> For EnDat 2.1/01 and EnDat 2.2/01, use a HEIDENHAIN 17-pin cable. Refer to Table 86 on page 197 for details.
For EnDat 2.2/22, use a HEIDENHAIN 8-pin cable. Refer to Table 87 on page 198 for details.
For HIPERFACE, use a SICK STEGMANN 8-pin cable. Refer to Table 88 on page 198 for details.
Magnetek recommends using CRIMPFOX 6 by Phoenix Contact or equivalent crimp terminals with the
specifications listed in Table 91 for wiring to ensure proper connections.

Note: Properly trim wire ends so loose wire ends do not extend from the crimp terminals.
Table 91 Crimp Terminal Sizes

Wire Gauge Phoenix L d1 d2
mm?2 Contact Model| mm (in) | mm (in) | mm (in)

0.25 (24 AWG)| A10.25-6YE | 10.5 (13/32) | 0.8 (1/32) | 2 (5/64)
l6=CI# 0.34 22 AWG)| AI0.34-6TQ | 10.5(13/32) | 0.8 (1/32) | 2 (5/64)
mm d2
L 0.5 (20AWG) | AI0.5-6WH 14 (9/16) | 1.1 (3/64)|2.5(3/32)

I

MAGNETEK M1000 AC Elevator Drive Technical Manual 201

n Appendix



8 Appendix

Terminal Functions
Table 92 Option Terminal Functions (EnDat)

TeBrg(l:rll(al Terminal Function Description
1P PG encoder power supply Supplies power to the PG encoder.
 Jumper with terminal CN3 to select the power supply
voltage, 5V or 8 V.
* Voltage range:
5V £5%, 330 mA
1G PG encoder power supply common 8 V£10%, 150 mA
Note: The number of connections to terminals IP and IG
differs by wiring length when the power supply is set for
+5V 1£5%.
* Up to 10 m: One or two connections to both IP and IG.
* 10 to 20 m: Two connections to both IP and IG.
DT Communication data signal I/O Reads and processes PG encoder data.
DT Inverse communication data signal I/O Signal level: RS-485 protocol
TBI B+ B phase signal input Input for the B phase sine-wave from the PG encoder.

* Maximum input frequency: 20 kHz
* Input signal differential: B+ - B—

B- Inverse B phase signal input 06V 10 1.2V f ‘E

Note: Not available when using EnDat 2.2/22.
b+ B phase monitor signal output Outputs a ratio of the B phase frequency.

* Output method: Line driver

* Output voltage: RS-422 level

* Possible resolution: 1/n

b— Inverse B phase monitor signal output Set F1-06 to monitor the pulse signal.
Varies by drive model.
Note: Not available when using EnDat 2.2/22.
P PG encoder power supply Supplies power.to the PG encodgr.
Connects to terminal IP on the option.
Supplies power to the PG encoder.
1G PG encoder power supply common Connects to terminal IG on the option.
CK Communication clock signal output Outputs the communication clock signal to the
L . PG encoder.
CK Inverse communication clock signal output Signal level: RS-485 protocol
A+ A phase signal input Input for the A phase sine-wave from the PG encoder.

* Maximum input frequency: 20 kHz
« Input signal differential: A+ - A—

TB2 - ignal i / "\
A Inverse A phase signal input 06V 1012V

Note: Not available when using EnDat 2.2/22.
at A phase monitor signal output Outputs a ratio of the A phase frequency.
* Output method: Line driver

* Output voltage: RS-422 level

Inverse A phase monitor signal * Possible resolution ratio: 1/n
& output Set F1-06 to monitor the pulse signal.
Varies by drive model.
Note: Not available when using EnDat 2.2/22.
FE Ground Ground terminal for shielded cable.

202 MAGNETEK M1000 AC Elevator Drive Technical Manual



8 Appendix

Table 93 Option Terminal Functions (HIPERFACE)

Terminal Terminal e .
Block (Signal) Function Description
1P Supplies power to the PG encoder.
(Us) PG encoder power supply| | Jumper with terminal CN3 to select the
power supply voltage, 5V or 8 V.
IG PG encoder power supply| * Voltage range:
(GND) common 5V £5%, 330 mA
8 V£10%, 150 mA
DT Communication data
(Data+) signal I/0 Reads and processes PG encoder data.
DT Inverse communication | Signal level: RS-485 protocol
(Data-) data signal I/O
B+ . . Input for the sine-wave from the PG
TB1 (+SIN) SIN signal input encoder.
* Maximum input frequency: 20 kHz
* Input signal differential: +SIN -
B- . . REFSIN
(REFSIN) Inverse SIN signal input L
09Vto11V %—
bt SIN pulse monitor signal | Outputs a ratio of the sine pulse frequency.
output * Output method: Line driver
* Output voltage: RS-422 level
b- Inve.rtse SI.N pillse ¢ * Possible resolution: 1/n (n =0 to 32)
monitor sighal outpu Set F1-06 to monitor the pulse signal.
1P Supplies power to the PG encoder.
(Us) PG encoder power supply Connects to terminal IP on the option.
1G PG encoder power supply| Supplies power to the PG encoder.
(GND) common Connects to terminal IG on the option.
CK -
t .
K — Not used
A+ . . Input for the cosine-wave from the PG
(+COS) COS signal input encoder.
* Maximum input frequency: 20 kHz
* Input signal differential: +COS -
A- . . REFCOS
TB2
(RSFCOS) Inverse COS signal input L
0.9Vto 1.1V %—
ot COS pulse monitor signal | Outputs pulses of the cosine signal
output frequency ratio.
* Output method: Line driver
* Output voltage: RS-422 level
a- Inve.rse C.OS pulse * Possible resolution ratio: 1/n (n=0 to
monitor signal output 32)
Set F1-06 to monitor the pulse signal.
FE Ground Ground terminal for shielded cable.

B Troubleshooting

Preventing Noise Interference

Take the following steps to prevent erroneous operation caused by noise interference:

* Use shielded wire for the PG encoder signal lines.
¢ Limit the length of the PG encoder signal cables to less than 20 m.
* The signal “Sensor Up” must be connected to terminal IP on the PG-F3 option for cables longer than 10 m.

Additionally, the “Sensor 0 V”’ must be connected to terminal 1G.
» Use separate conduit or cable tray dividers to separate option control wiring, main circuit input power wiring, and

motor output power cables.
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» Ground the shield of the cable on the PG encoder side and the drive side. If electrical interference problems arise in
the PG encoder signal, verify that the shield is properly grounded and ground one end of the signal line or remove
the ground connection on both ends.

* Properly connect the shield in cable to the IG on the option terminal or remove the ground connection on both ends.

Interface Circuits
EnDat 2.1/01, EnDat 2.2/01

PG-F3

25V J

Clock

PG Encoder

A-, B
0120 0 A+, B+[

o)

(@]
~
—

Data output

Data input < F

26LS31 Level

11200 T

Y

a+t

a—

—O—C

Monitor Signals

b+
b—

vaY

!
I

Figure 59 Interface Circuit (EnDat 2.1/01, EnDat 2.2/01)
EnDat 2.2/22

PG Encoder

Clock /} oK I
Data output /} ﬁ120§2 oT ::E

Data input < ﬁ

26L.S31 Level

7} N
7} N

Figure 60 Interface Circuit (EnDat 2.2/22)
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HIPERFACE
PG.F3 Encoder
4D—l A-’B—
7% 0120Q a+p+l
25 VJ
K
Clock i
il CK
. ‘ DT ?
M} B 11200 7] Ol | {\'7
Data input
26L.S31 Level 4
a
7} a- I
b+I Monitor Signals
7/} b- $

Figure 61 Interface Circuit (HIPERFACE)
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4 External Braking Module
B Connection Diagram

WARNING! Fire Hazard. To prevent electrical fire, follow the connection diagrams. Failure to comply may result in serious injury or
death.

LKEB Braking
Resistor Unit

<2><3><4>
| IN1T IN2 OUT1 OUT2
® x
Level
sensor [, sc
] SB | Braking resistor
S} overheat switch

CDBR Braking Unit<1><2> @ (thermal relay trip)

Wiring sequence should shut off Fault output CDBR transistor
power to the drive when a CDBR 250 Vac, max.1 A short-circuit
transistor short-circuit detection 30 Vdc, max.1 A detection output

min.5 Vdc, 10 mA 250 Vac, max.1 A

output is tr!ggered ora b_rakir_wg (to customer circuit) 30 Vdc, max.1 A
resistor unit overheat switch is min.5 Vdc. 10 mA

triggered. oG (to customer circuit)

@3 ©
ELCB (MCCB
R L ey 4 o Vasl:
3-phase §—x-m l VIT2
T

MC, MB THRX OFF ON  MC

= [}
Braking resistor [ MC
overheat switch

(thermal relay trip) THRX
2]
TRX
v
MC MA

Fault relay contact

<1> Set L8-55 to 0 to disable the protection function for the internal braking transistor when using a regenerative unit or another type of dynamic
braking option in lieu of the internal braking transistor. If the protection function is enabled under these conditions, it may cause a braking
resistor fault (rF).

<2> Set L3-04 to 0 to disable Stall Prevention when using a regenerative converter, a regenerative unit, or a dynamic braking option. If the
function is enabled under these conditions, the drive may not stop within the specified deceleration time.

<3> Set L8-01 to 1 to enable braking resistor overload protection in the drive when using ERF-type resistors.

<4> Be sure to protect non-Magnetek braking resistors by thermal overload relay.

Figure 62 Connection Diagram
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B CDBR Braking Unit Terminal Functions

This section explains terminal functions and specifications to ensure safe and proper installation of the CDBR

Braking Unit.

Table 94 CDBR Braking Unit Main Circuit Terminals

Detection Output Common

Terminal Block Terminal No. Terminal Name Specification
B3 e Main Circuit Negative Terminal Connects to the negative © terminal on the drive.
@ Main Circuit Positive Terminal Connects to the @3 terminal on the drive.
Connects to the B1 terminal on the LKEB braking
B1 Main Circuit B1 Terminal resistor unit. May also connect to a braking resistor
TB4 terminal of a non-Magnetek resistor unit.
Connects to the B2 terminal on the LKEB braking
B2 Main Circuit B2 Terminal resistor unit. May also connect to a braking resistor
terminal of a non-Magnetek resistor unit.
B Groundine Terminal For 200 V class: 100 Q or less
&) & For 400 V class and 600 V class: 10 Q or less
Table 95 CDBR Braking Unit Control Circuit Terminals
Terminal Block Terminal No. Terminal Name Specification
IN1 Slave Input Input the signal when using CDBR braking units in
IN2 Slave Input Common parallel.
TB1 OUT1 Master Output Output the signal when using CDBR braking units in
OUT2 Master Output Common parallel.
SC <> Enable Input Common Enable/Disable contact input to disable the CDBR and
SB <> Enable Input activate MA-MB-MC fault contact output.
MA Fault Contact Output (N.O.) Output signal when a fault occurs or when SB-SC is
MB Fault Contact Output (N.C.) closed (default) (example: CDBR braking unit
overheating, LKEB braking resistor unit short-circuit
detection, external fault). Wiring sequence should shut
off power to the drive when the signal is output. Relay
MC Fault Contact Output Common output
250 VAC, max. 1 A
30 VDC, max. 1A
B2 min. 5 VDC, 10 mA
EA CDBR Transistor Short-Circuit Output signal when braking unit fault is detected. If
Detection Output (N.O.) needed, wiring sequence should shut off power to the
EB CDBR Transistor Short-Circuit drive when the signal is output.
Detection Output (N.C.) Relay output
- . 250 VAC, max. | A
EC CDBR Transistor Short-Circuit 30 VDC, max. | A

min. 5 VDC, 10 mA

<1> Digital Input-SB, SC. Powered by internal 24 VDC LVLC source. If external power supply used, it shall be UL Listed Class 2 power
source only or equivalent.

MAGNETEK M1000 AC Elevator Drive Technical Manual
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B CDBR Braking Unit LED Display

[

19

L ]

MASTER SLAVE DISABLE = CHARGE

— \//

Figure 63 CDBR Braking Unit LED Display

©)

LED Color Lit Off
MASTER Green CDBR is functioning as Master CDBR is functioning as Slave
SLAVE Green CDBR s functioning as Slave CDBR s functioning as Master
DISABLE Red Fault has occurred Normal operation
CHARGE Red CDBR is powered on -

B Setting and Confirming CDBR Braking Unit Operation

Setting the CDBR Braking Unit

After completing drive and CDBR Braking Unit wiring, confirm the setting of the CDBR Braking Unit onboard
switches.

WARNING! Electrical Shock Hazard. Do not remove covers or touch the circuit boards while the power is on. Failure to comply
could result in death or serious injury.

CAUTION! Burn Hazard. Do not touch a hot heatsink. Failure to comply could result in minor or moderate injury. To prevent burns,
wait at least 15 minutes after power off and ensure the heatsink has cooled down.

Braking Unit Enable Input Setting (S1, S4, S5 DIP Switch)
The braking unit set to the default setting will turn on only if SB-SC Enable Input is applied.

DIP switch S1 is used to select SINK or SOURCE mode for the SB-SC Enable Input. An external 24 Vdc (Class 2)
power supply is required for SOURCE mode.

DIP switch S4 is used to select the contact type, N.O or N.C, that will activate the SB-SC Enable Input.

DIP switch S5 is used to enable or disable the Fault Contact Output MA-MB-MC when SB-SC Enable Input is
activated.

DIP switch default settings:

S1 = SINK Mode
S4 =N.O., setting A
S5 = Enable, setting 2

Note: DIP switch S5 is available from Rev. B or later.
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S1 DIP Switch
SINK (default)

—
i
-

SOURCE

S4 DIP Switch | —— 7

O

/ r\ﬁn
A (N.O. default) RG=—5)
_— [ 1

Figure 64 Setting CDBR Onboard DIP Switches
Table 96 CDBR Enable/Disable Status (DIP Switch S1, S4)

DIP Switch S1-SINK/SOURCE| Dy Switch 34.SB/3C SB-SC-Enable Input CDBR Status
SINK A Open Enabled
SINK A Close Disabled
SINK B Open Disabled
SINK B Close Enabled
SOURCE A 0V Input Enabled
SOURCE A 24 V Input Disabled
SOURCE B 0V Input Disabled
SOURCE B 24V Input Enabled

Sink Mode (0 V Common), Internal Power Supply

Position DIP switch S1 for sinking as shown in Figure 65, when controlling the digital SB-SC inputs by NPN
transistors (0 V common/sinking mode) or contacts using the drive internal power supply.

s

A (N.O. (default))
S4
Tysh | e
o SB B (N.C.)
SINK-default
S1 L__| +24 V
iS¢ SOURCE
v

Figure 65 CDBR Braking Unit Sinking Mode using Internal Power Supply
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Source Mode (+24 V Common), Internal Power Supply

When controlling digital inputs by PNP transistors (+24 V common/sourcing mode) or contact inputs using the drive
internal power supply, set DIP switch S1 for sourcing as shown in Figure 66.

A (N.O.(default))

. S4
% :g or”
L SB %Xiz B(N.C.)
| N\
—= 24V External SINK-default
Power Supply X
(24 Vdc, 5 mA) 124V
o— O
SOURCE
) SC
./
v

Figure 66 CDBR Braking Unit Sourcing Mode

Master/Slave Selection Switch (S2)
The default setting of DIP switch S2 is OUT (Master). Change the switch position only when operating the unit as a
slave device.

Only the properly configured master CDBR should have DIP switch S2 set to OUT (master). All other units in the
circuit must have DIP switch S2 set to IN (slave).

IN (Slave)

i

OUT (Master)

|

|

Figure 67 Master/Slave Selection Switch (S2)
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CDBR Braking Start Voltage Rotary Switch (S3)

Set the braking start level voltage level rotary switch S3 to match the power supply of the main circuit. The default
rotary switch S3 setting is 9. Refer to Table 97 for details on rotary switch S3 position and braking start voltage.

Note:

1. The setting does not typically require adjustment.

2. Consider the amount of voltage fluctuation in the DC bus when changing rotary switch S3 setting values. If the starting voltage
is incorrectly set to a low value, applying power to the drive may activate the CDBR and overheat the braking resistor.

3. Be sure to firmly click the switch into the proper position in accordance with the incoming power supply. A switch that is stuck
between positions may cause the CDBR to operate incorrectly.

15
S?@%
SN

Default: 9

Figure 68 CDBR Voltage Activation Level, Rotary Switch (S3)
Table 97 Rotary Switch S3 Settings and Voltage Activation Levels

200 V Class 400 V Class 600 V Class

Braking Braking Braking

No. Input Voltage (V) \I};:I:QI;;I?\;‘) Input Voltage (V) \I};:I:QI;;I?\;‘) Input Voltage (V) o;g’;;'?\?)

(PN Bus Voltage) (PN Bus Voltage) (PN Bus Voltage)

0 160 270 (TYP) 380 630 (TYP) 500 825 (TYP)
1 170 282 (TYP) 390 644 (TYP) 505 839 (TYP)
2 175 294 (TYP) 400 659 (TYP) 515 853 (TYP)
3 185 307 (TYP) 405 673 (TYP) 525 867 (TYP)
4 190 319 (TYP) 415 688 (TYP) 530 881 (TYP)
5 200 331 (TYP) 425 702 (TYP) 540 894 (TYP)
6 208 343 (TYP) 430 717 (TYP) 550 908 (TYP)
7 215 356 (TYP) 440 731 (TYP) 555 922 (TYP)
8 220 368 (TYP) 450 746 (TYP) 565 936 (TYP)
9<r> 230 380 (TYP) 460 760 (TYP) 575 950 (TYP)

<1> Default Setting

MAGNETEK M1000 AC Elevator Drive Technical Manual
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B Specifications

Table 98 CDBR Braking Module Specifications

Voltage Class 200 V Class 400 V Class 600 V Class
Model CDBR-COD 2022 | 2037 | 2055 | 2110 | 4030 | 4045 | 4090 | 4220 | 5037 | 5110 | 5300
Applicable Mm&m“tp”t Capacity | ) | 37 | 55 | 110 | 30 | 45 | 90 | 220 | 37 | 110 | 300
Peak Discharge
Current (A) (10% 60 80 120 250 40 60 100 250 40 100 250
ED, 10 s)
Continuous Rated
Discharge Current 20 24 40 80 15 18 30 80 15 30 80
Output (A)
Braking Voltage 270 t0 380 <1- 630 to 760 <1- 825 t0 950 <1-
(VDC) (Default setting: 380) (Default setting: 760) (Default setting 950)
Max. Hysteresis (V) Approx. 8 Approx. 16 Approx. 20
Input DC Voltage (V) 243 to 400 460 to 800 607 to 1000
Heatsink Overheat | Thermistor
Protection | Charge LED Charge lamp stays ON until bus voltage drops below 50 V.
Function Overcurrent Faults the CDBR in the event of IGBT overcurrent
Protection )
Area of Use Indoors (free from corrosive gases and dust)
. Up to 1000 meters without denting; up to 3000 m with drive output and current derating. Contact
Altitude . .
Magnetek or your nearest sales representative for details.
Ambient 1P00, IP20: -10 to +50°C (+14 to +122°F)
Environment | Temperature NEMA Type 1: -10 to +40°C (+14 to +104°F)
%‘r’r::gﬁature 220 to +60°C (-4 to +140°F)
Humidity 95 RH% or less (no condensation)
Vibration/Shock 10 to 20 Hz: 9.8 m/s?, 20 to 55 Hz: 5.9 m/s?
Standards UL 508C, IEC/EN 61800-3 <2>, IEC/EN 61800-5-1 <2>, RoHS
Protection Design IP0OO enclosure, IP20 enclosure, NEMA Type 1 enclosure
Heatsink Loss (W) 20 29 48 114 18 27 38 114 18 29 105
Interior Unit Loss (W) 7 10 16 38 6 9 13 38 6 10 35
Total Watt Loss (W) 27 38 64 152 24 36 51 152 24 39 140

<1> Adjustable by ten incremental steps.

<2> Not available for 600 V class models.

B European Standards

Figure 69 CE Mark

The CE mark indicates compliance with European safety and environmental regulations. It is required for engaging
in business and commerce in Europe.

European standards include the Machinery Directive for machine manufacturers, the Low Voltage Directive for
electronics manufacturers, and the EMC guidelines for controlling noise.

This option displays the CE mark based on the EMC guidelines.

EMC Guidelines: 2004/108/EC

Drives used in combination with this option and devices used in combination with the drive must also be CE certified
and display the CE mark. When using drives displaying the CE mark in combination with other devices, it is
ultimately the responsibility of the user to ensure compliance with CE standards. After setting up the device, verify
that conditions meet European standards.

212
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EMC Guidelines Compliance

This option is tested according to European standards IEC/EN61800-3:2004 and complies with EMC guidelines. We
declared the CE marking based on the harmonized standards.

Installation Method

Verify the following installation conditions to ensure that other devices and machinery used in combination with this
option also comply with EMC guidelines.

1. Use dedicated shield cable for the option and external device (encoder, I/0 device, master), or run the wiring
through a metal conduit.

2. Keep wiring as short as possible. Ground the shield according to Figure 71.

3. Ground the largest possible surface area of the shield to the metal panel when using dedicated shield cable.

A — Braided shield cable C - Cable clamp
B - Metal panel (conductive)

Figure 70 Ground Area
Option Installation for CE Compliance: Models PG-0O0, DI-0O00, DO-0O0, Al-0O00, AO-0O0, SI-00

Enclosure panel

Drive/Converter Cable clamp

Three EMC filter | PG option // Encoder

phase L1 L1 R -
L2 L2 8 2-B,
power 13 L3 T CNS-C PG-0O0O 4:_
supply e
2 e Cable clamp

(= r:

/O option // /O device

cns-A, [T] DI-00.

CH5-B DE}DD-'%
' Al-O0O,

CMN5-C :

© AOC-O00
Cable c:larma
/ \ aster

CN5-A

Figure 71 Option Installation for CE Compliance
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€ Installation

B Nameplate Check
Please perform the following tasks after receiving the drive:

* Inspect the drive for damage.
If the drive appears damaged upon receipt, contact the shipper immediately.
* Verify receipt of the correct model by checking the information on the nameplate.
* If you have received the wrong model or the drive does not function properly, contact your supplier.

Controller Power Supply Cable I R A BT

Description Drive for Rescue Operation

Quick Star Guide,

Quantity 1 1 1

Nameplate

/ - 200/400 V Cllass S Design revision order
AC drive model MODEL :LUA0018DAA Rev-A c@us
C/C __ :LU2A0018DAA LISTED
Input specifications INPUT  : AC3PH 200-240V 50/60Hz 18.9A IND.CONTEQ
Output specifications —— OUTPUT : AC3PH 0-240V 0-200Hz 17.5A 7J4.18 B )

MASS  :3.5kg PRG: 7010
Lot number ———  0/N C e
Serial number —— S/N

||||||||||||||.|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| ﬁ
FILENO : E131457 P00 TUV

SUD

MADENJAPAN ROHS

——<1>
Enclosure type

Normal Duty Amps / Heavy Duty

600 V Class Amps
) e f N
AC drive model MODEL_: LUSA0006DAA REV:A c@us
C/C_LU5A0006DAA
Input specifications INPUT  : AC3PH 500-600V 50/60Hz 8.3A | LISTED
Output specifications OUTPUT : AC3PH 0-600V 0-200Hz 6.3A Pl
MASS _:3.5kg PRG : 7010
Lot number OIN
Serial number S/N
RSN O R0 R RN 00 TUORE DN T AR N AT 0 ¢
FILENO : E131457 1P00
<1> A_ RoHS )
Enclosure type
- J

<1> The address of the head office of Magnetek (responsible for product liability) is shown on the nameplate.

Figure 72 Nameplate Information
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B Installation Environment

Install the drive in an environment matching the specifications below to help prolong the optimum performance life
of the drive.

Table 99 Installation Environment

Environment Conditions
Installation Area Indoors
IP0O0 enclosure with top protective cover: -10 to +40°C (14 to 104°F)
IP0O0 enclosure: -10 to +50°C (14 to 122°F)
Drive reliability improves in environments without wide temperature fluctuations.
When using the drive in an enclosure panel, install a cooling fan or air conditioner in the area to ensure that the
air temperature inside the enclosure does not exceed the specified levels.
Do not allow ice to develop on the drive.

Ambient Temperature

Humidity 95% RH or less and free of condensation

Storage Temperature -20 to 60°C (-4 to 140°F)

¢ Install the drive in an area free from:

oil mist and dust

metal shavings, oil, water or other foreign materials
radioactive materials

combustible materials (e.g., wood)

harmful gases and liquids

excessive vibration

chlorides

o direct sunlight

1000 m or lower, up to 3000 m with derating 1000 m (3280 ft.) or lower, up to 3000 m (9842 ft.) with derating
(Refer to Altitude Derating on page 178)

10 to 20 Hz at 9.8 m/s?
Vibration 20 to 55 Hz at 5.9 m/s? (LU2M0008 to 2M0180, 4M0005 to 4M0150, and SM0003 to 5M0077)
2.0 m/s2 (LU2MO0215 to 2M0415, LU4MO0180 to 4M0605, and 5SM0099 to 5M0200)

Orientation Install the drive vertically to maintain maximum cooling effects.

Surrounding Area

Altitude

NOTICE: Avoid placing drive peripheral devices, transformers, or other electronics near the drive as the noise created can lead to
erroneous operation. If such devices must be used in close proximity to the drive, take proper steps to shield the drive from noise.

NOTICE: Prevent foreign matter such as metal shavings and wire clippings from falling into the drive during installation. Failure to

comply could result in damage to the drive. Place a temporary cover over the top of the drive during installation. Remove the
temporary cover before startup, as the cover will reduce ventilation and cause the drive to overheat.

B Installation Orientation and Spacing

WARNING! Fire Hazard. Provide sufficient cooling when installing the drive inside an enclosed panel or cabinet. Failure to comply
could result in overheating and fire. When drives are placed inside the same enclosure panel, install proper cooling to ensure air
entering the enclosure does not exceed 40°C (104°F).

Installation Orientation

Install the drive upright as illustrated in Figure 73 to maintain proper cooling. Refer to Installation Orientation and
Spacing on page 215 for details on installing the drive.

Figure 73 Correct Installation Orientation
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Installation Spacing

Figure 74 shows the installation distance required to maintain sufficient space for airflow and wiring.

Side Clearance Top/Bottom Clearance

A —50 mm (1.97 in.) minimum C —120 mm (4.72 in.) minimum
B —30 mm (1.18 in.) minimum D - Airflow direction

Figure 74 Correct Installation Spacing
Cable Length Between Drive and Motor

Voltage drop along the motor cable may cause reduced motor torque when the wiring between the drive and the
motor is too long, especially at low frequency output. This can also be a problem when motors are connected in
parallel with a fairly long motor cable. Drive output current will increase as the leakage current from the cable
increases. An increase in leakage current may trigger an overcurrent situation and weaken the accuracy of the current
detection.

Adjust the drive carrier frequency according to Table 100. If the motor wiring distance exceeds 100 m (328 ft.)
because of the system configuration, reduce the ground currents. Refer to POWER CONVERT A4 Sub-menu on
page 50.

Table 100 Cable Length Between Drive and Motor

Cable Length 50 m (164 ft.) or less 100 m (328 ft.) or less Greater than 100 m (328 ft.)

Carrier Frequency 15 kHz or less 5 kHz or less 2 kHz or less

Note: When setting carrier frequency for drives running multiple motors, calculate cable length as the total wiring distance to all
connected motors.

Ground Wiring

Follow the precautions to wire the ground for one drive or a series of drives.

WARNING! When using an EMC filter, the leakage current exceeds 3.5 mA. Therefore, according to IEC/EN 61800-5-1, at least
one of the conditions below must be satisfied:

a) The cross-section of the protective earthing conductor must be at least 10 mm?2 (Cu) or 16 mm2 (Al).

b) The power supply must be disconnected automatically in case of discontinuity of the protective earthing conductor.

WARNING! Electrical Shock Hazard. Always use a ground wire that complies with technical standards on electrical equipment
and local installation regulations. Minimize the length of the ground wire. Improper equipment grounding may cause dangerous
electrical potentials on equipment chassis, which could result in death or serious injury.

WARNING! Electrical Shock Hazard. Be sure to ground the drive ground terminal (200 V class: Ground to 100 Q or less, 400 V
class: Ground to 10 Q or less, and 600 V class: ground to 10 Q or less). Improper equipment grounding may cause dangerous
electrical potentials on equipment chassis, which could result in death or serious injury.

NOTICE: Do not share the ground wire with other devices such as welding machines or large-current electrical equipment.
Improper equipment grounding could result in drive or equipment malfunction due to electrical interference.

NOTICE: When using more than one drive, ground multiple drives according to instructions. Improper equipment grounding could
result in abnormal operation of drive or equipment.

Refer to Figure 75 when using multiple drives. Do not loop the ground wire.

216 MAGNETEK M1000 AC Elevator Drive Technical Manual



8 Appendix

Figure 75 Multiple Drivé Wiring

B Terminal Covers

Removing/Reattaching the Terminal Cover
Removing the Terminal Cover
Models LU2M0018 to 2M0075, 4M0009 to 4M0039, and 5M0003 to 5M0027

1. Loosen the terminal cover screw using a #2 Phillips screwdriver. Screw sizes vary by drive model.

Figure 76 Removing the Terminal Cover

2. Pushin on the tab located on the bottom of the terminal cover and gently pull forward to remove the terminal
cover.

Figure 77 Removing the Terminal Cover
Models LU2M0085 to 2M0415, 4M0045 to 4M0216, and 5M0003 to 5M0027
1. Loosen the screws on the terminal cover, then pull down on the cover.

CAUTION! Do not completely remove the cover screws, just loosen them. If the cover screws are removed completely, the
terminal cover may fall off causing an injury.

Note: The shape of the terminal covers and the numbers of screws differ depending on the drive models.

n Appendix

Figure 78 Removing the Terminal Cover
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2. Pull forward on the terminal cover to free it from the drive.

Figure 79 Removing the Terminal Cover

Reattaching the Terminal Cover
Models LU2M0018 to 2M0075, 4M0009 to 4M0039, and 5M0003 to 5M0027

Power lines and signal wiring should pass through the opening provided.

NOTICE: Equipment Hazard. Separate motor and/or braking circuit wiring (terminals, U/T1, V/T2, W/T3, +3, +2, +1,(-), B1, B2,
from all other wiring. Place motor wiring within its own conduit or cable tray with appropriate divider, and use shielded motor cable
where appropriate. Improper wiring practices could result in malfunction of drive due to electrical interference.

Reattach the terminal cover after completing the wiring to the drive and other devices.

Connect ground wiring first,
followed by the main circuit,

and then wire the control circuit.
Power lines and signal wiring

exit through the opening provided.

Figure 80 Reattaching the Terminal Cover
Models LU2M0085 to 2M0415, 4M0045 to 4M0216, and 5M0003 to 5M0027

After wiring the terminal board and other devices, double-check connections and reattach the terminal cover.

Connect ground wiring first,
followed by the main circuit,
and then wire the control circuit.

Figure 81 Reattaching the Terminal Cover
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B Digital Operator and Front Cover

Detach the digital operator from the drive for remote operation or when opening the front cover to install an option
card.
Note: Be sure to remove the digital operator prior to opening or reattaching the front cover. Leaving the digital operator plugged

into the drive when removing the front cover can result in erroneous operation caused by a poor connection. Firmly fasten
the front cover back into place before reattaching the digital operator.

Removing/Reattaching the Digital Operator

Removing the Digital Operator

While pressing on the tab located on the right side of the digital operator, pull the digital operator forward to remove
it from the drive.

Figure 82 Removing the Digital Operator
Reattaching the Digital Operator
Insert the digital operator into the opening in the top cover while aligning it with the notches on the left side of the
opening.

Next, press gently on the right side of the operator until it clicks into place.

Figure 83 Reattaching the Digital Operator

Removing/Reattaching the Front Cover
Removing the Front Cover
Models LU2M0018 to 2M0075, 4M0009 to 4M0039, and 5M0003 to 5M0027

After removing the terminal cover and the digital operator, loosen the screw that affixes the front cover (model
LU2MO0047, 4M0024, 4M0031, 5SM0017, and 5M0022 does not use a screw to affix the front cover). Pinch inwards
on the tabs found on each side of the front cover, then pull forward to remove it from the drive.

Figure 84 Remove the Front Cover (Models LU2M0018 to 2M0075, 4M0009 to 4M0039, and 5M0003 to 5M0027)
Models LU2M0085 to 2M0415, 4M0045 to 4M0216, and 5M0032 to 5M0062

1. Remove the terminal cover and the digital operator.
2. Loosen the installation screw on the front cover.
3. Use a straight-edge screwdriver to loosen the hooks on each side of the cover that hold it in place.
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Figure 85 Remove the Front Cover (Models LU2M0085 to 2M0415, 4M0045 to 4M0216, and 5M0032 to 5M0062

4. Unhook the left side of the front cover then swing the left side towards you as shown in Figure 86 until the
cover comes off.

Figure 86 Remove the Front Cover (Models LU2M0085 to 2M0415, 4M0045 to 4M0605, and 5M0032 to 5M0200)
Reattaching the Front Cover
Models LU2M0018 to 2M0075, 4M0009 to 4M0039, and 5M0003 to 5M0027

Reverse the instructions given in Removing the Front Cover on page 219 to reattach the front cover. Pinch inwards
on the hooks found on each side of the front cover while guiding it back into the drive. Make sure it clicks firmly into
place.
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Models LU2M0085 to 2M0415, 4M0045 to 4M0216, and 5M0032 to 5M0062
1. Slide the front cover so the hooks on the top connect to the drive.

Figure 87 Reattach the Front Cover (Models LU2M0085 to 2M0415, 4M0045 to 4M0216, and 5M0032 to 5M0062)
2. After connecting the hooks to the drive, press firmly on the cover to lock it into place.

B Protecting Main Circuit Terminals
Insulation Cap or Sleeves

Use insulation caps or sleeves when wiring the drive with crimp terminals. Take particular care to ensure that the
wiring does not touch nearby terminals or the surrounding case.

Insulation Barrier

Insulation barriers are packaged with drive models LU4MO0370 through 4M0605 to provide added protection
between terminals. Magnetek recommends using the provided insulation barriers to ensure proper wiring. Refer to
Figure 88 for instructions on placement of the insulation barriers.

Insulation Barrier

Figure 88 Installing Insulation Barriers

n Appendix
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€ Periodic Inspection and Maintenance

B Inspection

Power electronics have limited life and may exhibit changes in characteristics or performance deterioration after
years of use under normal conditions. To help avoid such problems, it is important to perform preventive
maintenance and periodic inspection on the drive.

Drives contain a variety of power electronics such as power transistors, semiconductors, capacitors, resistors, fans,
and relays. The electronics in the drive serve a critical role in maintaining proper motor control.

Follow the inspection lists provided in this chapter as a part of a regular maintenance program.
Note: The drive will require more frequent inspection if it is placed in harsh environments, such as:

* High ambient temperatures

* Frequent starting and stopping

* Fluctuations in the AC supply or load

» Excessive vibrations or shock loading

* Dust, metal dust, salt, sulfuric acid, chlorine atmospheres
* Poor storage conditions.

Perform the first equipment inspection one to two years after installation.

Recommended Daily Inspection

Table 101 outlines the recommended daily inspection for Magnetek drives. Check the following items on a daily
basis to avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked”
column after each inspection.

Table 101 General Recommended Daily Inspection Checklist

Inspection Category Inspection Points Corrective Action Checked
* Check the load coupling.

Inspect for abnormal oscillation or noise coming

Motor * Measure motor vibration.
from the motor. .
* Tighten all loose components.
Check for excessive load.
« Inspect for abnormal heat generated from the drive |* Excessive load.
or motor and visible discoloration. * Loose connections.
Cooli * Dirty heatsink or motor.
ooling * Ambient temperature.
) ) ) ) Check for the following:
* Inspect drive cooling fan and circulation fan
operation. * Clogged or dirty fan.
 Correct fan operation parameter setting.
* Verify the drive environment complies with the . .
. . . . . . . * Eliminate the source of contaminants or
Environment specifications listed in Installation Environment

correct poor environment.
on page 215. p

The drive output current should not be higher than |+ Check for the following:
Load the motor or drive rating for an extended period of |+ Excessive load.
time. Correct motor parameter settings.

Correct the voltage or power supply to within
Power Supply Voltage |+ Check main power supply and control voltages. nameplate specifications.
* Verify all main circuit phases.
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Recommended Periodic Inspection

Table 102 outlines the recommended periodic inspections for Magnetek drive installations. Although periodic
inspections should generally be performed once a year, the drive may require more frequent inspection in harsh
environments or with rigorous use. Operating and environmental conditions, along with experience in each
application, will determine the actual inspection frequency for each installation. Periodic inspection will help to
avoid premature deterioration in performance or product failure. Copy this checklist and mark the “Checked” column
after each inspection.

Periodic Inspection

WARNING! Electrical Shock Hazard. Do not inspect, connect, or disconnect any wiring while the power is on. Failure to comply

can result in serious personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor
remains charged even after the power supply is turned off. After shutting off the power, wait for at least the amount of time
specified on the drive before touching any components.

Table 102 Periodic Inspection Checklist

Inspection Area Inspection Points | Corrective Action Checked
Main Circuit Periodic Inspection
* Inspect equipment for discoloration from * Replace damaged components as required.
overheating or deterioration.  The drive has few serviceable parts and may
* Inspect for damaged or deformed parts. require complete drive replacement.
General . gspect e?clolsure d;)tgrlseal 1£ gse(ti.b y
. . . . |* Remove foreign particles and dust by suckin
* Inspect for dirt, foreign particles, or dust collection elen p YS! £
them out with a vacuum cleaner to avoid
on components. .
touching parts.
* Replace components if cleaning is not possible.
* Inspect wiring and connections for discoloration,
Conductors and . .
. . damage, or heat stress. * Repair or replace damaged wiring.
Wiring . . L
* Inspect wire insulation and shielding for wear.
Terminals * Inspect terminals for stripped, damaged, or loose |+ Tighten loose screws and replace damaged
connections. screws or terminals.
* Inspect contactors and relays for excessive noise |+ Check coil voltage for overvoltage or
Relays and during operation. undervoltage conditions.
Contactors « Inspect coils for signs of overheating such as * Replace damaged removable relays contactors
melted or cracked insulation. or circuit board.
. . * Minor discoloration may be acceptable.
. . « Inspect for discoloration of heat stress on or around A .
Braking Resistors p * Check for loose connections if discoloration
resistors. :
exists.
. « Inspect for leaking, discoloration, or cracks. . .
Electrolytic pect £ .  The drive has few serviceable parts and may
. * Check if the cap has come off, for any swelling, or . .
Capacitor . . require complete drive replacement.
if the sides have burst open.
. . . R forei ticl t ki
Diode, IGBT (Power |+ Inspect for dust or other foreign material collected criove loTelgh paricies and dust by sucking
i them out with a vacuum cleaner to avoid
Transistor) on the surface. .
touching parts.
Motor Periodic Inspection
q . . . .  Stop th t tact lifi
Operation Check  Check for increased vibration or abnormal noise. S op e motor and contac quatt fed
maintenance personnel as required.
Control Circuit Periodic Inspection
* Inspect terminals for stripped, damaged, or loose |+ Tighten loose screws and replace damaged
General connections. screws or terminals.
* Make sure all terminals have been properly « If terminals are integral to a circuit board, then
tightened. board or drive replacement may be required.
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Inspection Area Inspection Points Corrective Action Checked

Fix any loose connections.

If an antistatic cloth or vacuum plunger cannot
be used, replace the board.

* Do not use any solvents to clean the board.

* Remove foreign particles and dust by sucking
them out with a vacuum cleaner to avoid
touching parts.

The drive has few serviceable parts and may
require complete drive replacement.

Check for any odor, discoloration, and rust. Make
sure connections are properly fastened and that no
dust or oil mist has accumulated on the surface of
the board.

Circuit Boards

Cooling System Periodic Inspection

Cooling Fan,
Circulation Fan, * Check for abnormal oscillation or unusual noise. « Clean or replace the fan
Control Board * Check for damaged or missing fan blades. p '
Cooling Fan
. . R forei icl ki
. * Inspect for dust or other foreign material collected emove foreign particles and dust by sucking
Heatsink them out with a vacuum cleaner to avoid
on the surface. .
touching parts.
. * Inspect air intake and exhaust openings. They must * Visually 1nspe.ct the area. .
Air Duct . . * Clear obstructions and clean air duct as
be free from obstruction and properly installed. .
required.
Display Periodic Inspection
» Make sure data appears on the operator properly. |+ Contact a Magnetek representative if there is
Digital Operator * Inspect for dust or other foreign material that may any trouble with the display or keypad.

have collected on surrounding components. ¢ Clean the digital operator.

B Maintenance

The drive has Maintenance Monitors that keep track of component wear. This feature provides advance maintenance
warning and eliminates the need to shut down the entire system for unexpected problems. The drive allows the user
to check predicted maintenance periods for the components listed below.

¢ Cooling Fan, Circulation Fan, Control Board Cooling Fan
* Electrolytic Capacitors

* Inrush Prevention Circuit

* IGBTs

For replacement parts, contact the distributor where the drive was purchased or contact Magnetek directly.

Replacement Parts

Table 103 contains the estimated performance life of components that require replacement during the life of the
drive. Only use Magnetek replacement parts for the appropriate drive model and revision.

Table 103 Estimated Performance Life

Component Estimated Performance Life
Cooling Fan, Circulation Fan 10 years
Electrolytic Capacitors 10 years <>

<1> The drive has few serviceable parts and may require complete drive replacement.

Estimated performance life based on specific usage conditions. These conditions are provided for the purpose of
replacing parts to maintain performance. Some parts may require more frequent replacement due to poor
environments or rigorous use. Usage conditions for estimated performance life:

Ambient temperature: Yearly average of 40°C (104°F) (IPOO enclosure)

Load factor: 80% maximum

Operation time: 24 hours a day
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Performance Life Monitors Maintenance Monitors

The drive calculates the maintenance period for components that may require replacement during the life of the drive.
A percentage of the maintenance period is displayed on the digital operator by viewing the appropriate monitor
parameter.

When the maintenance period reaches 100%, there is increased risk that the drive may malfunction. Magnetek
recommends checking the maintenance period regularly to ensure maximum performance life.

Refer to Periodic Inspection and Maintenance on page 222 for more details.

Table 104 Performance Life Monitors Used for Component Replacement

Parameter Component Contents

Fan Elapsed Displays the accumulated operation time of the fan, from 0 to 99999 hours. This value is
Time (D2) | Cooling Fan, Circulation Fan, | automatically reset to 0 once it reaches 99999.

Fan Life Mon | Control Board Cooling Fan | Djsplays the accumulated fan operation time as a percentage of the specified maintenance

(D2) period.
Cap Life Mon DC Bus Capacitors Dlgplays the accgmulated time the capacitors are used as a percentage of the specified
(D2) maintenance period.

Displays the number of times the drive is powered up as a percentage of the performance life

U4-06 Inrush (pre-charge) Relay of the inrush circuit

IGBT Life

Mon (D2) IGBT Displays the percentage of the maintenance period reached by the IGBTs.

Alarm Outputs for Maintenance Monitors

An output can be set up to inform the user when a specific components has neared its expected performance life.

When one of multi-function digital output terminals has been assigned the maintenance monitor function (H2-OOO =
2F), the terminal will close when the cooling fan, DC bus capacitors, or DC bus pre-charge relay reach 90% of the
expected performance life, or when the IGBTs have reached 50% of their expected performance life. Additionally the
digital operator will display an alarm like shown in Table 105 to indicate the specific components that may need
maintenance.

Table 105 Maintenance Alarms

Alarm Display
Function Corrective Action
LED Operator | LCD Operator
R The cooling fans have reached 90% of their .
L=< LT-1 designated lifetime. Replace the cooling fan.
- > -
e LT The' DC bus'capamtors have reached 90% of their Replace the drive.
-k designated lifetime.
— S -
P LT3 The' DC bus'cha'lrge circuit has reached 90% of its Replace the drive.
- designated lifetime.
_— T4 The IGBTs have reached 50% of their designated | Check the load, carrier frequency, and output
Li T ) lifetime. frequency.
5 - -
Fepr o TPC Ili"?eet iIn?eBTs have reached 90% of their designated Replace the drive.

<1> This alarm message will be output only if the Maintenance Monitor function is assigned to one of the digital outputs (H2-OOO = 2F). The
alarm will also trigger a digital output that is programmed for alarm indication (H2-OO = 10).

<2> This alarm message will always be output, even if the Maintenance Monitor function is not assigned to any of the digital outputs (H2-OO
= 2F). The alarm will also trigger a digital output that is programmed for alarm indication (H2-OO = 10).

Related Drive Parameters
Use parameters 04-03, 04-05, 04-07, and 04-09 to reset a Maintenance Monitor to zero after replacing a specific
component. Refer to Ul0 Standard Navigation on page 97 for details on parameter settings.

NOTICE: If these parameters are not reset after the corresponding parts have been replaced, the Maintenance Monitor function
will continue to count down the performance life from the value that was reached with the old part. If the Maintenance Monitor is
not reset, the drive will not have the correct value of the performance life for the new component.
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B Drive Replacement
Serviceable Parts
The drive contains some serviceable parts. The following parts can be replaced over the life span of the drive:

e Terminal board I/O PCBs
¢ Cooling fan(s)
¢ Front cover

Replace the drive if the main power circuitry is damaged. Contact your local Magnetek representative before
replacing parts if the drive is still under warranty. Magnetek reserves the right to replace or repair the drive according
to Magnetek warranty policy.

Terminal Board

Crush Hazard. Carrying the drive by the front cover may cause the main body of the drive to fall, resulting in minor
or moderate injury. Always hold the case when carrying the drive.

Correctly set parameter 02-04 when replacing the control terminal board. Failure to comply may result in drive
damage due to lack of protective functions and poor drive performance.

The drive has a modular I/O terminal block that facilitates quick drive replacement. The terminal board contains on-
board memory that stores all drive parameter settings and allows the parameters to be saved and transferred to the
replacement drive. To transfer the terminal board, disconnect the terminal board from the damaged drive then
reconnect it to the replacement drive. Once transferred, there is no need to manually reprogram the replacement
drive.

Note: If the damaged drive and the new replacement drive are have different capacities, the data stored in the control terminal
board cannot be transferred to the new drive and an oPEO1 error will appear on the display. The control terminal board can
still be used, but parameter setting from the old drive cannot be transferred. The replacement drive must be initialized and
manually programmed.

A — Removable terminal board D — Bottom cover screws
B — Charge LED E — Control terminal board locking screws
C - Bottom cover F -

Figure 89 Terminal Board
Replacing the Drive

WARNING! Electrical Shock Hazard. Do not connect or disconnect wiring while the power is on. Failure to comply can result in
serious personal injury. Before servicing the drive, disconnect all power to the equipment. The internal capacitor remains charged
even after the power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive
before touching any components.

WARNING! Electrical Shock Hazard. Do not allow unqualified personnel to perform work on the drive. Failure to comply could

result in serious injury. Installation, maintenance, inspection and servicing must be performed only by authorized personnel
familiar with installation, adjustment and maintenance of AC drives.
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NOTICE: Damage to Equipment. Observe proper electrostatic discharge procedures (ESD) when handling the drive and circuit
boards. Failure to comply may result in ESD damage to the drive circuitry.

The following procedure explains how to replace a drive. This section provides instructions for drive replacement
only. To install option cards or other types of options, refer to the specific manuals for those options.

NOTICE: When transferring a braking transistor, braking resistor, or other type of option from a damaged drive to a new
replacement drive, make sure they are working properly before reconnecting them to the new drive. Replace broken options to
prevent immediate break down of the replacement drive.

1. Remove the terminal cover. Refer to Terminal Covers on page 217 for details.
Note: The shape of the terminal covers and the numbers of the screws differ depending on the drive models.

Figure 90 Drive Replacement: Removing the Terminal Cover

2. Loosen the screws holding the terminal board in place. Remove the screw securing the bottom cover and
remove the bottom cover from the drive.

Figure 91 Drive Replacement: Removing the Control Terminal Board
3. Slide the terminal board as illustrated by the arrows to remove it from the drive along with the bottom cover.

Figure 92 Drive Replacement: Remove the Control Terminal Board
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Figure 93 Drive Replacement: Removable Control Terminal Board
Disconnected from the Drive

4. Disconnect all option cards and options. Make sure they are intact before reusing them.
5. Replace the drive and wire the main circuit.

Installing the Drive

1. After wiring the main circuit, connect the terminal block to the drive as shown in Figure 94. Use the
installation screw to fasten the terminal block into place.

Figure 94 Drive Replacement: Installing the Control Terminal Board

2. Reconnect all options to the new drive in the same way they were installed in the old drive. Connect option
boards to the same option ports in the new drive that were used in the old drive.

3. Put the terminal cover back into its original place.

4. After powering on the drive, all parameter settings are transferred from the terminal board to the drive
memory. If an oPE04 error occurs, load the parameter settings saved on the terminal board to the new drive
by setting parameter A1-03 to 5550. Reset the Maintenance Monitor function timers by setting parameters
04-01 through 04-12 to 0, and parameter 04-13 to 1.
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€ General Safety

B Supplemental Safety Information

General Precautions
The diagrams in this manual may be indicated without covers or safety shields to show details. Replace the covers or shields before
operating the drive and run the drive according to the instructions described in this manual.
Any illustrations, photographs, or examples used in this manual are provided as examples only and may not apply to all products to which
this manual is applicable.
The products and specifications described in this manual or the content and presentation of the manual may be changed without notice to
improve the product and/or the manual.
When ordering a new copy of the manual due to damage or loss, contact your Magnetek representative or the nearest Magnetek sales office
and provide the manual number shown on the front cover.
If nameplate becomes worn or damaged, order a replacement from your Magnetek representative or the nearest Magnetek sales office.

A\ WARNING

Read and understand this manual before installing, operating or servicing this drive. The drive must be installed
according to this manual and local codes.

The following conventions are used to indicate safety messages in this manual. Failure to heed these messages
could result in serious or fatal injury or damage to the products or to related equipment and systems.

A\ DANGER

Indicates a hazardous situation, which, if not avoided, will result in death or serious injury.

A\ WARNING

Indicates a hazardous situation, which, if not avoided, could result in death or serious injury.

WARNING! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

A\ CAUTION

Indicates a hazardous situation, which, if not avoided, could result in minor or moderate injury.

CAUTION! may also be indicated by a bold key word embedded in the text followed by an italicized safety message.

Indicates a property damage message.

NOTICE: may also be indicated by a bold key word embedded in the text followed by an italicized safety message.
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B Safety Messages

A\ DANGER

Heed the safety messages in this manual.
Failure to comply will result in death or serious injury.

The operating company is responsible for any injuries or equipment damage resulting from failure to heed the
warnings in this manual.

Electrical Shock Hazard

Do not connect or disconnect wiring or service the drive while the power is on.
Failure to comply will result in death or serious injury.

Before servicing, disconnect all power to the equipment. The internal capacitor remains charged even after the
power supply is turned off. After shutting off the power, wait for at least the amount of time specified on the drive
before touching any components.

A\ WARNING
Sudden Movement Hazard

The drive system or elevator may start unexpectedly upon application of power, resulting in death or serious
injury.

¢ Clear all personnel from the drive, motor, and machine area before applying power.

* Secure covers, couplings, shaft keys, and machine loads before applying power to the drive.

Ensure there are no short circuits between the main circuit terminals (R/L1, S/L2, and T/L3) or between the
ground and main circuit terminals before restarting the drive.

Failure to comply may result in serious injury or death and will cause damage to equipment.

System may start unexpectedly upon application of power when the Auto-restart function is enabled
resulting in death or serious injury.

Use care when enabling Auto-restart as this function may cause unintended start of the elevator.

Use parameter S1-12 to enable/disable automatic switching of the Motor Contactor Control output signal
during autotuning.

When using setting S1-12 = 1 or 2, ensure that the multi-function output terminals are properly wired and in the
correct state before setting parameter S1-12.

Failure to comply could result in damage to the drive, serious injury or death.

Electrical Shock Hazard
Do not attempt to modify or alter the drive in any way not explained in this manual.

Magnetek is not responsible for damage caused by modification of the product made by the user. Failure to comply
could result in death or serious injury from operation of damaged equipment.

Do not operate equipment with covers removed.
Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this
manual.
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A\ WARNING

When a drive is running a PM motor, voltage continues to be generated at the motor terminals after the

drive is shut off while the motor coasts to stop. Take the precautions described below to prevent shock and

injury:

* In applications where the machine can still rotate even though the drive has fully stopped a load, install a switch
to the drive output side to disconnect the motor and the drive.

* Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor
when the drive has been shut off.

» Wait for at least the time specified on the warning label after opening the load switch on the output side before
inspecting the drive or performing any maintenance.

* Do not open and close the load switch while the motor is running, as this can damage the drive.

If the motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped

before closing the load switch.

Do not connect or disconnect wiring to the drive or motor while the power is on.

Failure to comply will result in death or serious injury. Before servicing, disconnect all power to the equipment. The
internal capacitor remains charged even after the power supply is turned off. The charge indicator LED will
extinguish when the DC bus voltage is below 50 Vdc. To prevent electric shock, wait at least five minutes after all
indicators are OFF and measure the DC bus voltage level to confirm safe level.

Do not operate equipment with covers removed.

Failure to comply could result in death or serious injury.

The diagrams in this section may show drives without covers or safety shields to show details. Be sure to reinstall
covers or shields before operating the drives and run the drives according to the instructions described in this
manual.

Do not perform work on the drive while wearing loose clothing, jewelry or without eye protection.

Failure to comply could result in death or serious injury.
Remove all metal objects such as watches and rings, secure loose clothing, and wear eye protection before beginning work on the drive.

Do not change wiring, remove covers, connectors or options cards, or attempt to service the drive with power
applied to the drive.

Failure to comply could result in death or serious injury. Disconnect all power to the drive and check for unsafe
voltages before servicing.

Do not allow unqualified personnel to use the equipment.
Failure to comply could result in death or serious injury.
Maintenance, inspection, and replacement of parts must be performed only by authorized personnel familiar with installation, adjustment and
maintenance of AC drives.

Fire Hazard

Drive Short-Circuit Current Rating
Install adequate branch circuit protection according to applicable local codes and this Installation Manual.
Failure to comply could result in fire and damage to the drive or injury to personnel.

The device is suitable for use on a circuit capable of delivering not more than 100,000 RMS symmetrical amperes,
240 Vac maximum (200 V class) and 480 Vac maximum (400 V class), and 600 Vac maximum (600 V class) when
protected by branch circuit protection devices specified in this manual.
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A\ WARNING

Applications using a braking option should wire a thermal relay so that the output contactor opens when the
thermal relay trips.

Inadequate braking circuit protection could result in death or serious injury by fire from overheating resistors.

Do not use improper combustible materials.
Failure to comply could result in death or serious injury by fire.
Attach the drive to metal or other noncombustible material.

NOTICE

Equipment Hazard

Do not modify the drive circuitry.
Failure to comply could result in damage to the drive and will void warranty.

Magnetek is not responsible for any modification of the product made by the user. This product must not be
modified.

Failure to comply could result in damage to the drive or braking circuit.

Observe proper electrostatic discharge procedures (ESD) when handling the drive, circuit boards, and

option cards.
Failure to comply may result in ESD damage to the drive circuitry.

Do not operate damaged equipment.
Failure to comply could result in further damage to the equipment.
Do not connect or operate any equipment with visible damage or missing parts.

Do not lift the drive up while the cover is removed.
This can damage the terminal board and other components.

Do not expose the drive to halogen group disinfectants.
Failure to comply may cause damage to the electrical components in the drive.
Do not pack the drive in wooden materials that have been fumigated or sterilized.
Do not sterilize the entire package after the product is packed.

B General Application Precautions

Motor Selection
Drive Capacity

The output current should not exceed 150% of the drive rated current. Select a drive that can output enough current
when accelerating a load at 100%.

For specialized motors, make sure that the motor rated current is less than the rated output current for the drive.

Starting Torque

The startup and acceleration characteristics of the motor are restricted to the drive's overload current rating (150%
rated current for 60 s).

The overload rating for the drive determines the starting and accelerating characteristics of the motor. Expect lower
torque than when running from line power. To get more starting torque, use a larger drive or increase both the motor
and drive capacity.
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Stopping
Fast Stop
When the drive faults out, a protective circuit is activated and drive output is shut off. This, however, does not stop

the motor immediately. A mechanical brake may be required to stop the motor if Fast Stop deceleration is
insufficient.

Mechanical Brake

A mechanical brake is required to prevent the elevator from free falling during a drive fault condition.
Repetitive Starting/Stopping

Elevators and other applications with frequent starts and stops often approach 150% of their rated current values.
Heat stress generated from repetitive high current will shorten the life span of the IGBTs. The expected lifetime for
the IGBTs is about 3 million start and stop cycles with a default carrier frequency of 2 kHz (LU2M0346, 2M0415,
4M0450 to 4M0605, 5M0099 to 5M0200), 5 kHz (LU4MO112 to 4M0370, 5M0077), or 8 kHz (LU2MO0008 to
2MO115, 4M0005 to 4M0091, SM0003 to 5SM0062) and a 150% peak current.

Magnetek recommends lowering the carrier frequency, particularly when audible noise is not a concern. It is
beneficial to reduce the load, increase the acceleration and deceleration times, or switch to a larger drive to help keep
peak current levels under 150%. Be sure to check the peak current levels when starting and stopping repeatedly
during the initial test run, and make adjustments accordingly.

Installation
Enclosure Panels

Keep the drive in a clean environment by installing the drive in an enclosure panel or selecting an installation area
free of airborne dust, lint, and oil mist. Be sure to leave the required space between drives to provide for cooling, and
take proper measures so the ambient temperature remains within allowable limits and keep flammable materials
away from the drive. Magnetek offers protective designs for drives that must be used in areas subjected to oil mist
and excessive vibration. Contact Magnetek or your Magnetek agent for details.

Installation Direction

Install the drive upright as specified in the manual. Refer to Installation on page 214 for more information on
installation. Failure to comply may damage the drive due to improper cooling.

Settings
DC Injection Braking

Excessive current during DC Injection Braking and excessive duration of DC Injection Braking can cause motor
overheating. Adjust DC Injection parameters to prevent motor overheating.

Acceleration/Deceleration Ramp

Acceleration and deceleration times are affected by the amount of torque generated by the motor, the load torque, and
the inertia moment. Set a longer accel/decel time when Stall Prevention is enabled. The accel/decel times are
lengthened for as long as the Stall Prevention function is in operation. Install one of the available braking options or
increase the capacity of the drive for faster acceleration and deceleration.

General Handling
Selecting a Molded Case Circuit Breaker or Ground Fault Circuit Interrupter (GFCI)

Select an appropriate GFCI. This drive can cause a residual current with a DC component in the protective earthing
conductor. Where a residual current operated protective or monitoring device is used for protection in case of direct
or indirect contact, always use an GFCI of type B according to IEC/EN 60755.

Select a MCCB (Molded Case Circuit Breaker) with a rated current that is 1.5 to 2 times higher than the rated current
of the drive in order to avoid nuisance trips caused by harmonics in the drive input current.

WARNING! Sudden Movement Hazard. Install a properly controlled contactor on the input-side of the drive for applications where

power should be removed from the drive during a fault condition. Improper equipment sequencing could result in death or serious
injury.
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Fire Hazard. Shut off the drive with a magnetic contactor (MC) when a fault occurs in any external equipment such as
braking resistors. Failure to comply may cause resistor overheating, fire, and injury to personnel.

To get the full performance life out of the electrolytic capacitors and circuit relays, refrain from switching the drive
power supply off and on more than once every 30 minutes. Frequent use can damage the drive. Use the drive to stop
and start the motor.

Inspection and Maintenance

WARNING! Electrical Shock Hazard. Capacitors in the drive do not immediately discharge after shutting off the power. Wait for at
least the amount of time specified on the drive before touching any components after shutting off the power. Failure to comply may
cause injury to personnel from electrical shock.

CAUTION! Burn Hazard. Because the heatsink can get very hot during operation, take proper precautions to prevent burns.
When replacing the cooling fan, shut off the power and wait at least 15 minutes to be sure that the heatsink has cooled down.
Failure to comply may cause burn injury to personnel.

WARNING! Electrical Shock Hazard. When a drive is running a PM motor, voltage continues to be generated at the motor
terminals after the drive is shut off while the motor coasts to stop. Take the precautions described below to prevent shock and

injury:

* In applications where the machine can still rotate after the drive has fully stopped a load, install a load disconnect
switch on the drive output side to disconnect the motor and the drive.

* Do not allow an external force to rotate the motor beyond the maximum allowable speed or to rotate the motor
when the drive is powered off.

» Wait for at least the time specified on the warning label after opening the load switch on the output side before
inspecting the drive or performing any maintenance.

* Do not open and close the load switch while the motor is running.

* If the motor is coasting, make sure the power to the drive is turned on and the drive output has completely stopped
before closing the load switch to reconnect the drive to the motor.

Wiring

Magnetek recommends using ring terminals on all drive models for UL/cUL compliance. Use only the tools

recommended by the terminal manufacturer for crimping.

Transporting the Drive

NOTICE: Never steam clean the drive. During transport, keep the drive from coming into contact with salts, fluorine, bromine,
phthalate ester, and other such harmful chemicals. Failure to comply may damage the drive.

B Motor Application Precautions
Standard Induction Motors
Insulation Tolerance

NOTICE: Consider motor voltage tolerance levels and motor insulation in applications with an input voltage of over 440 V or
particularly long wiring distances.

NOTICE: Ensure that the motor is suitable for inverter duty and/or the motor service factor is adequate to accommodate the

additional heating with the intended operating conditions. A motor connected to a PWM drive may operate at a higher temperature
than a utility-fed motor and the operating speed range may reduce motor cooling capacity.

High-Speed Operation

Mechanical damage may occur with the motor bearings and dynamic balance of the machine when operating a motor
beyond its rated speed. Operate the motor within specifications to prevent motor damage.

Low-Speed Range

The cooling fan of a standard motor should sufficiently cool the motor at the rated speed. As the self-cooling
capability of such a motor reduces with the speed, applying full torque at low speed will possibly damage the motor.
Reduce the load torque as the motor slows to prevent motor damage from overheat. Use a motor designed
specifically for operation with a drive when 100% continuous torque is needed at low speeds.

234 MAGNETEK M1000 AC Elevator Drive Technical Manual



8 Appendix

Torque Characteristics

Torque characteristics differ compared to operating the motor directly from line power. The user should have a full
understanding of the load torque characteristics for the application.

Vibration and Shock

The drive allows selection of high carrier PWM control and low carrier PWM control. Selecting high carrier PWM
can help reduce motor oscillation.

If resonance occurs, install shock-absorbing rubber mounts around the base of the motor and utilize the Jump
frequency selection to prevent continuous operation in the resonant frequency ranges.

Audible Noise

Noise created during run varies by the carrier frequency setting. When using a high carrier frequency, audible noise
from the motor is comparable to the motor noise generated when running from line power. Operating above the rated
r/min, however, can create unpleasant motor noise.

Precautions for PM Motors

NOTICE: Damage to Equipment. Improper sequencing of output motor circuits could result in damage to the drive. Do not connect
electromagnetic switches or magnetic contactors to the output motor circuits without proper sequencing. Do not open the main
circuit between the drive and the motor while the PM motor is rotating.

* Contact Magnetek or your Magnetek agent if you plan to use any PM motor not endorsed by
Magnetek.

e When using a holding brake, release the brake prior to starting the motor. Failure to set the proper
timing can result in speed loss.

WARNING! Sudden Movement Hazard. Use the Initial Pole Search Status Signal (H2-00O= 61) to interlock the brake to ensure
the brake is not released before the Initial Magnetic Pole Search is completed. Failure to comply may cause inadvertent elevator
movement resulting in serious injury.

This safety message is applicable under these conditions:

* When applying a PM motor, with an external brake sequence, and the PG-F3 option is not being
used.

WARNING! Electrical Shock Hazard. The motor must be at a complete stop before performing any maintenance, inspection, or
wiring.

* With a PM motor, drive output must be fully interrupted when the power is shut off and the motor is
still rotating.
Failure to comply can result in personal injury from electrical shock.

B Drive Label Warnings

Always heed the warning information listed in Figure 95 in the position shown in Figure 96.

/A WARNING

Risk of electric shock.

* Read manual before installing.

* Wait 5 minutes for capacitor
discharge after disconnecting

ower supply.

e To conform to (€ requirements,
make sure to ground the supply
neutral for 400V class.

e After opening the manual switch
between the drive and motor,
please wait 5 minutes before
inspecting, performing
maintenance or wiring the drive.

Hot surfaces
® Top and Side surfaces may
become hot. Do not touch.

Figure 95 Warning Information
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] Warning Label

Figure 96 Warning Information Position

B Warranty Information

Restrictions

The drive is not designed or manufactured for use in devices or systems that may directly affect or threaten human
lives or health.

Customers who intend to use the product described in this manual for devices or systems relating to transportation,
health care, space aviation, atomic power, electric power, or in underwater applications must first contact their
Magnetek representatives or the nearest Magnetek sales office.

WARNING! Injury to Personnel. This product has been manufactured under strict quality-control guidelines. However, if this
product is to be installed in any location where failure of this product could involve or result in a life-and-death situation or loss of

human life or in a facility where failure may cause a serious accident or physical injury, safety devices must be installed to
minimize the likelihood of any accident.
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