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WARRANTY

LIMITATIONS
OF LIABILITY

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
TOIT.

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.

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.

HPV 900 S2 and Series 2 is a trademark of Magnetek, Inc.

All rights reserved.

No part of this publication may be reproduced or used in any form or by any means - graphic, electronic, or

mechanical including photocopying, recording, taping, or information storage and retrieval systems - without written permission

of the publisher.
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IMPORTANT
Grounding Considerations

It is very important to make proper ground connections to the drive. The drive has a common
ground bus terminal connection. All grounds need to land at this common point including
building, motor, transformer, and filter grounds. This will limit the impedance between the
grounds and noise will be channeled back to building ground. This improves the performance

of the drive.







CLOSED-LOOP QUICK START-UP GUIDE

NOTE: This quick start-up guide just 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 controller manufacturers have different interfaces, it is
recommended that the parameters in the drive be set to what is recommended by the elevator

controller in their technical manual.

Closed-Loop Operation Set-up

1) Enter / verify that the drive is set to run in Closed-Loop in Drive Mode (U9)

Motor Parameter Set-up

2) Select one of the two default motors (either 4 or 6 pole) for the MOTOR ID (A5) parameter (or

select a valid motor ID, if available).

Synchronous | Rated motor | Number of

Enter / verify the following from the motor’s speed Speed (rpm) | motor poles
nameplate: 1800 1797 - 1495 4
e Motor HP or KW rating (RATED MTR 1200 1198 — 997 6
POWER(A5)) 900 898 — 748 8
e Motor Voltage (RATED MTR VOLTS(A5)) 720 719 - 598 10

e Motor Excitation Frequency in Hz (RATED
EXCIT FREQ(A5))

¢ Rated Motor current (RATED MOTOR
CURR(A5))

e Number of Motor Poles (MOTOR POLES(A5))

Table 1 CL: Synchronous/Asynchronous Motor Speeds
& Motor Poles Reference for 60Hz

¢ Rated Motor Speed at full load in RPM (RATED MTR SPEED(A5))

Note: The rated motor rpm must be full load speed.
If synchronous speed is given, the motor rated rpm

can be estimated by:

— 97.5% of synchronous speed for Nema type B

motor design

—  94% of synchronous speed for Nema type D

Synchronous | Rated motor | Number of
speed Speed (rpm) | motor poles
1500 1497 - 1195 4
1000 998 - 797 6
750 748 - 598 8
600 599 - 478 10

motor design

3) Use the default value for Stator Resistance
(STATOR RESIST(A5)) of 3.5% for 4 pole
machines and 1.5% for all other poles.

NOTE: if you are experiencing operation issues, the

stator resistance can be measured, and calculated =
using the following formula.

Encoder Set-up

4) Verify the encoder has been selected and installed in accordance with the following:

Table 2 CL: Synchronous/Asynchronous Motor Speeds
& Motor Poles Reference for 50Hz

measuredresistance across motor windings - meter resistance 5

2x BASE IMPEDANCE(D?2)

Electrical interference and mechanical speed modulations are common problems that can result in
improper speed feedback getting to the drive. To help avoid these common problems, the
following electrical and mechanical considerations are suggested.

IMPORTANT- Proper encoder speed feedback is essential for a drive to provide proper motor

control.




Electrical Considerations

If possible, insulate both the encoder case and shaft from the motor.

Use twisted pair cable with shield tied to chassis ground at drive end

Use limited slew rate differential line drivers.

Do not allow capacitors from internal encoder electronics to case.

Do not exceed the operating specification of the encoder/drive.

Use the proper encoder supply voltage and use the highest possible voltage available. (i.e.
12V is preferred because less susceptible to noise)

Mechanical Considerations
e Use direct motor mounting without couplings where possible.
e Use hub or hollow shaft encoder with concentric motor stub shaft.
e If possible, use a mechanical protective cover for exposed encoders.

NOTE: Refer to Encoder Mounting on page 185 for illustrations on mounting encoder

5) Enter / verify the encoder pulses entered in the ENCODER PULSES (Al) parameter matches the
encoder’s nameplate.

Hoistway Parameter Set-up

6) Enter / verify the hoistway parameters:
e CONTRACT CAR SPD (A1) parameter should be the elevator contract speed in ft/min.
e CONTRACT MTR SPD (Al) parameter should be set to a RPM that will make the elevator
travel at desired car speed (measured with hand tachometer).

NOTE: The above two parameters are utilized by the drive for many purposes regarding speed
control of the lift, therefore its important these are set correctly.

Low speed inspection mode

7) Run the drive in low speed inspection mode and...

e Start with default values for INERTIA (A1) and % NO LOAD CURR (A5) parameters.

o Verify encoder polarity... the motor phasing should match the encoder phasing. If you
experience ENCODER FAULT/ HIT TRQ LIM alarm the phasing may be incorrect -this can be
reversed using ENCODER CONNECT(C1)

¢ Verify proper hoistway direction...can be reversed with the MOTOR ROTATION (C1)
parameter.

Key Drive Parameters

NOTE: Key parameters that are not listed below are parameters that are set for drive/controller
interface in the CO menu and A2 and A3 sub menus

Drive Menu Al

Parameter Description Default Units Suggested Adjustment
400.0 fpm i i ion i
CONTRACT CAR SPD Elevator contract speed P Adjust to speed the installation is rated
0.0 m/s to run at.
Adjust this value to ensure the actual
1130.0 running speed of the car matches the
CONTRACT MTR SPD Motor speed at elevator contract speed rpm parameter above - If the car is traveling
0.0 too fast then reduce this value, if too

slow then increase it.

Set to 20 to improve the drive response
to changes in speed reference. If the
RESPONSE Sensitivity of the speed regulator 10.0 rad/sec motor current and speed becomes
unstable, reduce however if the value is
too small, the response will be sluggish.




Parameter Description Default Units Suggested Adjustment
Determines the system inertia in terms
of the time it takes the elevator to
N accelerate to contract speed. If the car
INERTIA System inertia 2.00 sec is light, the value will be smaller than the
default and vice versa if the car is
heavy.
Obtain the Encoder PPR from the
ENCODER PULSES Encoder counts per revolution 1024 PPR encoder nameplate and enter in this
parameter.
Motoring Torgue Limit. Units in percent of Determines the maximum torque
rated torque. Note: The Torque Limit LED o allowed when in the motoring mode.
MTR TORQUE LIMIT will be lit once the limit defined by this 200.0 % This is generally left at the default
parameter is reached. setting
When the RESPONSE s high, the
resonant characteristics of the ropes
GAIN REDUCE MULT percentage of response of the s_peed 100 % can cause car vibration. This parameter
regulator used when in the low gain mode ) 3 .
determines the gain to be used at higher
speeds.
. Determines the speed threshold at
0
GAIN CHNG LEVEL Spee(‘i L‘?"‘f,'vittf] fﬂi’:r?ael toz;icr’]";v%‘i"t”cnh)m"de 100.0 /;’ rs;edd which the gain specified by the GAIN
Y 9 P REDUCE MULT is effective.

Table 3 CL: Important parameters in A1 menu to set/check when setting up a drive in closed-loop

Power Convert A4

Parameter Description Default Units Suggested Adjustment
. L Adjust to match the voltage across R, S, and T of the drive.
INPUT L-L VOLTS l;lr:)multn\%llge;ms@é: 0 Volts The drive uses this value for its undervoltage alarm and fault
P ge, detection circuit
Voltage level for %
UV ALARM LEVEL 90 nominal Set to 80%
undervoltage alarm
dc bus
UV FAULT LEVEL Voltage level for 80 no:ﬁnal Set to 70 %
undervoltage fault 0
dc bus
It should not be necessary to change this value from 10kHz
) (8kHz for 200% overload). However it can be useful to
PWM FREQUENCY Carrier frequency 10.0 kHz reduce this frequency to try to determine if a vibration is
electrically induced or otherwise
. . . If motor noise can be heard coming out of motor, increase
ID Req Diff Gain clalrfrfeerzte?:atljg?cl)? ;Icl)er 10 none this parameter to 1.2. This change HAS to be changed along
9 genegration ) with ID Reg Prop Gain, 1Q Reg Diff Gain, and 1Q Reg Prop
Gain
Proportional gain for If motor noise can be heard coming out of motor, lower this
ID Reg Prop Gain current regulator flux 01 none parameter to 0.15. This change HAS to be changed along
generation ' with ID Reg Diff Gain, IQ Reg Diff Gain, and 1Q Reg Prop
Gain
Differential gain for If motor noise can be heard coming out of motor, increase
. ) - this parameter to 1.2. This change HAS to be changed along
IQ Reg Diff Gain theociunrqrgtrlotrrte(g:h‘:glon 1.0 none with ID Reg Diff Gain, ID Reg Prop Gain, and |Q Reg Prop
Gain
Proportional gain for If motor noise can be heard coming out of motor, lower this
IQ Reg Prop Gain the current regulator 01 none parﬁmeter to O.erLS. This change HAS to be cZanged alonfgf;
. ' with ID Reg Diff Gain, ID Reg Prop Gain, and IQ Reg Di
torque generation Gain

Table 4 CL: Important parameters in A4 menu to set/check when setting up a drive in closed-loop




Motor A5

Parameter Description Default Units Suggested Adjustment
MOTOR ID Motor Identification none Used to initialize _th'e_ d_rlve. Display WI” change to block capital letters
when initialized. Enter either 4 or 6 pole motor.
RATED MTR Rated motor output HP .
POWER power 0 KW Set to motor HP/KW rating as per the motor nameplate
RATED MTR Rated motor terminal .
VOLTS RMS voltage 0 Volts Set to motor voltage rating as per the motor nameplate
RATED EXCIT Rated excitation .
FREQ frequency 0 Hz Set to motor frequency rating as per the motor nameplate
RATIE:DUI:_\{IS TOR Rated motor current 0 Amps Set to motor nameplate rated current
MOTOR POLES Motor poles 4 none Adjust to set number of motor poles
RATED MTR Rated motor speed at .
SPEED full load 0 RPM Adjust to motor nameplate value
STATOR Stator leakage % base Leave at default setting unless acoustic motor noise can be heard
LEAKAGE X reactance Per ID z (TRY ADJUSTING THE ID/IQ Gains IN THE A4 submenu before
these parameters). If there is then initially halve both default settings
ROTOR Rotor leakage % base and observe any change. If there is no improvement then lower both
LEAKAGE X reactance PerID z values to as low as 1%. If still no change, reset back to default
values.

Table 5 CL: Important parameters in A5 menu to set/check when setting up a drive in closed-loop

Basics U9
Parameter Description Default Choices Suggested Adjustment
Open Loop . .
DRIVE MODE Drive operation Closed Closed Loop Leave at default unless a test is needed to perform in
Loop PM Open Loop to validate if the encoder is working.

Table 6 CL: Important parameter in U9 menu to set/check when setting up a drive in closed-loop




OPEN-LOOP QUICK START-UP GUIDE

NOTE: This quick start-up guide just 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 controller manufacturers have different interfaces, it is
recommended that the parameters in the drive be set to what is recommended by the elevator
controller in their technical manual. An encoder does not need to be connected for open-loop.

Open-Loop Operation Set-up

1) Enter / verify that the drive is set to run in Open-Loop in Drive Mode (U9)

Motor Parameter Set-up

4& 6poles | 4&6poles
2) First oct  the default motors f Parameter 400v 200V
irstly select one of the default motors for motor mid volts
the MOTOR ID (A5) parameter, as a result ( A':'I>) v 28.0V 14.0v
typical V/F patterns are loaded via the motor mid freq
MOTOR ID (A5) a typical example is shown (A5) 3.0Hz 3.0Hz
in Table 1 OL. motor min volts 9.0V 4.0V
It is possible to optimize the V/F pattern if motor('?nsi?n fre
required however often our default values (A5) q 1.0Hz 1.0Hz
will suit most motors and installations. .
Enter / verify the following from the motor's ~Table 1 OL: V/Hz patterns via Motor ID
nameplate: Synchronous Rated motor Number of
e Motor HP or KW rating (RATED MTR speed Speed (rpm) motor poles
POWER(A5)) 1800 1797 - 1495 4
e Motor Voltage (RATED MTR 1200
VOLTS(A5)) 1198 — 997 6
e Motor Excitation Frequency in Hz 900 898 — 748 8
(RATED EXCIT FREQ(A5))
720 719 - 598 10

¢ Rated Motor Current (RATED MOTOR

CURR(A5))
e Number of Motor Poles (MOTOR
POLES(A5))

Table 2 OL: Synchronous/Asynchronous Motor Speeds &
Motor Poles Reference for 60Hz

o Rated Motor Speed at full load in RPM
(RATED MTR SPEED (A5))

Note: The rated motor rpm must be full load
speed. If synchronous speed is given, the motor

rated rpm can be estimated by:
— 97.5% of synchronous speed for Nema type

B motor design

Synchronous Rated motor Number of
speed Speed (rpm) motor poles
1500 1497 - 1195 4
1000 998 - 797 6
750 748 - 598 8
600 599 - 478 10

—  94% of synchronous speed for Nema type
D motor design

Table 3 OL: Synchronous/Asynchronous Motor Speeds &
Motor Poles Reference for 50Hz

3) Use the default value for Stator Resistance (STATOR RESIST(A5)) of 3.5% for 4 pole machines

and 1.5% for all other motors.

NOTE: if you are experiencing operation issues, the
stator resistance can be measured, and calculated
using the following formula.

_ measuredresistance across motor windings - meter resistance 8

2x BASE IMPEDANCE(D2)




Hoistway Parameter Set-up

4) Enter / verify the hoistway parameters:
e CONTRACT CAR SPD (Al) parameter should be the elevator contract speed in m/s.
e CONTRACT MTR SPD (Al) parameter should be set to a RPM that will make the elevator

travel at desired car speed (measured with hand tachometer)

NOTE: The above two parameters are utilized by the drive for many purposes regarding the control of
the lift, therefore it’s important these are set correctly.

Key Drive Parameters

Drive Menu Al

Parameter Description Default Units Suggested Adjustment
400.0 fpm i i ion i
CONTRACT CAR SPD Elevator contract speed P Adjust to speed the installation is rated
0.0 m/s to run at.
Adjust this value to ensure the actual
1130.0 running speed of the car matches the
CONTRACT MTR SPD Motor speed at elevator contract speed rpm parameter above - If the car is traveling
0.0 too fast then reduce this value, if too
slow then increase it.
Obtain the Encoder PPR from the
ENCODER PULSES Encoder counts per revolution 1024 PPR encoder nameplate and enter in this
parameter.
Motoring Torque Limit. Units in percent of Determines the maximum torque
rated torque. Note: The Torque Limit LED o allowed when in the motoring mode.
MTR TORQUE LIMIT will be lit once the limit defined by this 200.0 % This is generally left at the default
parameter is reached. setting
Enter / verify that it is set at default until
DC injection current to hold the motor o the Open-Loop Performance
DC START LEVEL shaft in fixed position after picking brakes. 80 % Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
DC injection current to hold the motor o the Open-Loop Performance
DC STOP LEVEL shaft in fixed position before brakes drop. 50 % Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
Frequency that DC injection current starts the Open-Loop Performance
DC STOP FREQ when motor is decelerating 0.5 Hz Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
DC START TIME Time DC injection current is applled after 1.00 sec _the Open-Loop Performgnce
a run command to accelerating motor Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
Time DC injection current is applied the Open-Loop Performance
DC STOP TIME during DC STOP LEVEL 1.00 sec Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
Adjust for slip compensation response the Open-Loop Performance
SLIP COMP TIME and stability when motor is loaded 1.50 sec Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
- . the Open-Loop Performance
SLIP COMP GAIN Multiplier of motor rated slip at torque 1.00 none Adjustments on page 167 dictates a
different number
Enter / verify that it is set at default until
TORQ BOOST TIME Adjust for torque compensation response 0.05 sec the Open-Loop Performance

and stability

Adjustments on page 167 dictates a
different number

Vi




Parameter Description Default Units Suggested Adjustment
Enter / verify that it is set at default until
TORQ BOOST GAIN Torque boost responsiveness 0.00 none A djLtjt;?moeafsn-()Lnogggzeig;n;i:r:;tees a
different number

Table 4 OL: Important parameters in A1 menu to set/check when setting up a drive in open-loop

Power Convert A4

Parameter Description Default Units Suggested Adjustment
Nominal line-line AC Adjust to match the voltage across R, S, and T of the drive.
INPUT L-L VOLTS . 0 Volts The drive uses this value for its undervoltage alarm and fault
input Voltage, RMS d . L
etection circuit
Voltage level for %
UV ALARM LEVEL 9 90 nominal Set to 80%
undervoltage alarm
dc bus
Voltage level for %
UV FAULT LEVEL g 80 nominal Setto 70 %
undervoltage fault
dc bus
It should not be necessary to change this value from 10kHz.
PWM FREQUENCY Carrier frequency 10.0 kHz However it can be useful to reduce this frequency to try to
determine if a vibration is electrically induced or otherwise
Stall prevention Enter / verify that it is set at default until the Open-Loop
ILIMIT INTEG GAIN regponse 1.00 none Performance Adjustments on page 167 dictates a different
number
Torque response of Enter / verify that it is set at default until the Open-Loop
HUNT PREV GAIN hq pons 1.00 none Performance Adjustments on page 167 dictates a different
unt prevention number
Amount of time for Enter / verify that it is set at default until the Open-Loop
HUNT PREV TIME hunt prevention 0.20 sec Performance Adjustments on page 167 dictates a different
function number

Table 5 OL: Important parameters in A4 menu to set/check when setting up a drive in open-loop

Motor A5
Parameter Description Default Units Suggested Adjustment
MOTOR ID Motor Identification none Used to initialize ‘th.e. d_rlve. Display ywll change to block capital letters
when initialized. Enter either 4 or 6 pole motor.
RATED MTR Rated motor output HP .
POWER power 0 KW Set to motor HP/KW rating as per the motor nameplate
RATED MTR Rated motor terminal .
VOLTS RMS voltage 0 Volts Set to motor voltage rating as per the motor nameplate
RATED EXCIT Rated excitation .
FREQ frequency 0 Hz Set to motor frequency rating as per the motor nameplate
RAT%%'SS TOR Rated motor current 0 Amps Set to motor nameplate rated current
MOTOR POLES Motor poles 4 none Adjust to set number of motor poles
RATED MTR Rated motor speed at .
SPEED full load 0 RPM Adjust to motor nameplate value
MOTOR MIN Voltage at minimum Per ID Volts Enter / verify that it is set at default until the Open-Loop Performance
VOLTS frequency Adjustments on page 167 dictates a different number
MOTOR MIN Minimum frequenc 1 Haz Enter / verify that it is set at default until the Open-Loop Performance
FREQ q y Adjustments on page 167 dictates a different number
MOTOR MID Voltage at middle Per ID Volts Enter / verify that it is set at default until the Open-Loop Performance
VOLTS frequency Adjustments on page 167 dictates a different number
MOTOR MID . Enter / verify that it is set at default until the Open-Loop Performance
FREQ Middle frequency 3.0 Hz Adjustments on page 167 dictates a different number

Table 6 OL: Important parameters in A5 menu to set/check when setting up a drive in open-loop

vii




Basics U9

Parameter Description Default Choices Suggested Adjustment
Open Loop . . .
DRIVE MODE Drive operation Closed Closed Loop Adjust to Open-Loop so drive can run motor without an
Loop PM encoder

Table 7 OL: Important parameter in U9 menu to set/check when setting up a drive in open-loop

viii




PM QUICK START-UP GUIDE

NOTE: This quick start-up guide just 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 controller manufacturers have different interfaces, it is
recommended that the parameters in the drive be set to what is recommended by the elevator
controller in their technical manual.

Operation Set-up

1) Enter / verify that the drive is set to run in PM in Drive Mode (U9)

Encoder Set-up

2) Electrical interference and mechanical speed
modulations are common problems that can result in
improper speed feedback getting to the drive. To help
avoid these common problems, the following electrical
and mechanical considerations are suggested.

T
vebetrges

e Ensure that the motor power cabling is
screened and correctly glanded where the braid
is clamped within the gland and earthed through
it (as is done with armoured cable) — twisting the
screen together and terminating it to the motor
frame is not recommended procedure.

e Ensure that encoder cable routing is away from
the motor cable.

e Ensure the encoder screen is clamped at the
drive end in the correct 360degree ‘P’ Clamp —
again twisting braid together and connecting it
to earth is not recommended.

e After stripping off the encoder cable insulation
for terminating in the drive at TB2-77, keep the
tails as short as possible - we would
recommend no more than 3.94in (100mm) is
exposed.

e Ensure that TB2-78 is connected to the upper
left mounting screw of the Terminal board for
proper grounding.

Table 1 PM shows the correct terminations for the HPV900S2 with the optional EnDat board
and also the standard Heidenhain & Ziehl cable color codes — if you are unsure of the correct
wire colors please refer to the encoder/motor suppliers documentation and if required contact
them for clarification prior to powering up the equipment — failure to do this may result in
damage to the encoder, the drive or both! You may wish to note your encoder colors in the
other column for future reference.



HPV900 S2 EnDat Cable Color
Termination

Encoder Green Torin

46504327- = Previous Black On Site
: . . Encoder Encoder
1100
versions  Hejdenhain Cable Cable Color
Al A- TB2-65 Yellow & Red & Yellow Brown
Black Blue
Green & Grey &
A A+ TB2-66 Black Pink Green Green
=Y, B- TB2-67 Red & Red Red Yellow
Black
B B+ | TB26g | Dlue& Blue Blue Blue
Black
Data/ /DT TB2-69 Pink Brown Pink Clear
Data DT TB2-70 Grey White Grey Grey
Clock/ /ICK TB2-71 Yellow Black Violet White
Clock CK TB2-72 Violet Violet Black Violet
Green & . . Black/red
0V com IG TB2-73 White Pink White & White
Green & Red &
+5V IP TB2-74 Brown Grey Brown Pink
OV Sense s- TB2-75 |  White Yellow - -
(if present)
+5V Sense S+ | TB2-76 Blue Green - -
(if present)
Encoder Encoder Encoder
Cable Shield FE TB2-77 Cable Cable Cable Red
Shield Shield Shield
EnDat
Board
Ground
(Magnetek GRN FE TB2-78 - - ) )
factory wire
tied to ground
stud)

Table 1 PM: Connections and color scheme of recommended absolute encoders

Motor Parameter Set-up
Motor Parameter Calculations — Permanent Magnet

There are times when the motor nameplate data does not contain rated motor
speed or possibly does not contain motor excitation frequency.

If given rated motor speed and the number of poles, use the following calculation:
(# of poIesXRatedMotorSpeed)z[ Motor J

Excitation
2+60 Frequency

If given rated excitation frequency and the number of poles, use the following
calculation:

o Rated
(2 * 60)(Motor Excitation Frequency)
=| Motor
(# of poles)
Speed




If given rated excitation frequency and the rated motor speed, use the following
calculation:

(RatedMotorSpeed)

(2*60)(M otorExcitatiorFrequency) _ ff
Poles

3) Select the PM default motor for the Motor ID (A5) parameter.

Enter / verify the following from the motor’s nameplate:

e  Motor HP or KW rating (RATED MTR POWER(A5))

Motor Voltage (RATED MTR VOLTS(A5))

Rated Motor current (RATED MOTOR CURR(A5))

Number of Motor Poles (MOTOR POLES(A5))

Rated Motor Speed at full load in RPM (RATED MTR SPEED(A5))

NOTE: Some motors do not quote the number of motor poles

however this can be simply calculated using this formula: 120 x Rated Motor Freguency
Rated Motor Speed

NOTE: Motor Frequency is not directly entered in the drive however useful to note to make the

above calculation if required.

In some instances the data on the motor data plate may not be 100% accurate (if the machine isn’t
‘made to order they may quote the motors maximum values as opposed to what is required for your
installation) — if this is the case the ‘calculated’ motor data that matches your installation will have to be
obtained from the motor manufacturer and entered in the drive. This ‘Calculated’ data may have been
used to select the drive and the information on the data plate may be beyond the rating of the drive. It
is also important to verify and adjust the CONTRACT MOTOR SPEED parameter in the A1 Menu of
the drive at this stage.

4) Enter / verify the following encoder informations
e Encoder Pulses (Al) should be set to encoder pulses on the encoder nameplate.
e Serial Cnts/Rev (Al) should be set to serial counts on encoder
e Encoder Select (C1) should be set according to the type of encoder that is being used.

Hoistway Parameter Set-up

5) Enter / verify the hoistway parameters:
e CONTRACT CAR SPD (A1) parameter should be the elevator contract speed in ft/min.
o CONTRACT MTR SPD (Al) parameter should be set to a RPM that will make the elevator
travel at desired car speed (measured with hand tachometer).

NOTE: The above two parameters are utilized by the drive for many purposes regarding speed
control of the lift, therefore its important these are set correctly.

Encoder Alignment

6) There are multiple ways to gather the encoder angle alignment, some motor manufacturers ‘pre
set’ this to a default value to prevent any need for a motor alignment — if you have this information
you can enter it in the drive, if you do not know this skip to option 2

OPTION 1 — Predetermined Encoder angle offset
e Clear any active faults in the drive in the F1 menu (and verify they have cleared)

Xi



Scroll to U10 menu — ROTOR ALIGNMENT and change the parameter ALIGNMENT
from DISABLED to ENABLED

Scroll to A5 menu and to the parameter ENCODER ANG OFST press enter and manually
enter the ‘known’ offset value — the motor should then be able to run — attempt this on test
controls.

If the rotor alignment is not known as is the case on the majority of motors/encoders you will
have to perform a physical alignment. The preferred way of doing this is a rotating alignment
under no load (before ropes are fitted or with the ropes lifted and clear of the sheave) if
your ropes are already fitted or it's an existing installation skip to option 3.

OPTION 2 — Rotating alignment

Clear any active faults in the drive in the F1 menu (and verify they have cleared)

Scroll to U10 menu — ROTOR ALIGNMENT and change the parameter ALIGNMENT
from DISABLED to ENABLED

Also in the U10 alignment menu ensure the parameter ALIGNMENT METHOD is set to
OPEN LOOP

Next change the parameter BEGIN ALIGNMENT to ON RUN

The drive is now ready for alignment, so simply press and hold your RUN, RUN UP, or
RUN DOWN buttons and you should see the brake lift, the motor should rotate for about 4
seconds smoothly then stop on its own accord — it's important that the test buttons remain
fully pressed for the duration of the tune, if the buttons are released for any reason you
will need to restart this whole procedure. When the motor has stopped and the run LED
on the drives operator has extinguished you may release your buttons

Assuming this went successfully the drive will have established the encoders position
relative to the motor poles and automatically saved this value, it can be checked in the
drives A5 menu (parameter ENCODER ANG OFST).

Attempt to run on inspection control to verify.

NOTE: If drive ENCODER ANG OFST is set to a humber other than 30000, then the
alignment was most likely performed

If this procedure didn’t complete successfully and a fault was displayed, please refer to
the fault section of this supplement or the drives technical manual for diagnostic
information

Option 3 — Static alignment

If it is not possible to perform a rotating alignment the encoder angle offset can be obtained by
performing a ‘static’ alignment where the brake is not lifted.
To perform this:

Clear any active faults in the drive in the F1 menu (and verify they have cleared)

Scroll to U10 menu — ROTOR ALIGNMENT and change the parameter ALIGNMENT
from DISABLED to ENABLED
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e Also in the U10 alignment menu ensure the parameter ALIGNMENT METHOD is set to
HF INJECT or AUTO ALIGN

Next change the parameter BEGIN ALIGNMENT to ON RUN

e The drive is now ready for alignment, so simply press and hold the RUN, RUN UP, or
RUN DOWN buttons. You should see the run LED on the drive illuminate and the motor
will ‘buzz’, the brake will not lift however. It will only take a couple of seconds and when
completed the RUN LED on the drives operator will extinguish and you may release your
buttons.

e Assuming this went successfully the drive will have established the encoders position
relative to the motor poles, this value can be checked in the drives A5 menu (parameter
ENCODER ANG OFFST). The procedure should be run 5 times. The value should be
consistent, if not check for proper grounding. You are then able to attempt to run on
inspection control to verify.

e |f this procedure didn’t complete successfully and a fault was displayed, please refer to
the fault section of this supplement or the drives technical manual for diagnostic
information

Step 4 — Motor Auto Tune

7) After the encoder angle offset is obtained and as a final optimization procedure, it is possible to
gather some further motor characteristics from the motor as part of an ‘AutoTune’
In this test the A5 Parameters D AXIS INDUCTANCE, Q AXIS INDUCTANCE & STATOR
RESISTANCE are obtained and updated automatically
To perform this:

e Clear any active faults in the drive in the F1 menu (and verify they have cleared)

e Scrollto U12 menu— AUTOTUNE SEL and change the parameter AUTOTUNE
SELECT to ON RUN

e The drive is now ready for Auto Tune, so simply press and hold your RUN, RUN UP, or
RUN DOWN buttons. You should see the run LED on the drive illuminate and the motor
will ‘buzz’, the brake will not lift however. It will only take a couple of seconds and when
completed the RUN LED on the drives operator will extinguish and you may release your
buttons.

e The values obtained from this Auto Tune will be automatically saved and can be viewed
in the A5 Menu

Step 5 — Fine Tune

8) Assuming the above steps have been carried out in full, on most occasions the alignment values
obtained will give near perfect alignment results, however if you observe higher than expected
motor current, vibrations or encoder related trips we do have a ‘fine tune procedure’ which can be
used to either diagnose if the encoder alignment is correct or assist with correcting it if it is found
not to be correct. This procedure is rarely required, however if you do find an application where
you would like to perform it a step by step guide can be found in Fine Tune Alignment Procedure.
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Key Drive Parameters

Drive Menu Al

Parameter Description Default Units Suggested Adjustment
400.0 fpm i i ion i
CONTRACT CAR SPD Elevator contract speed P Adjust to speed the installation is rated
0.0 m/s to run at.
Adjust this value to ensure the actual
1130.0 running speed of the car matches the
CONTRACT MTR SPD Motor speed at elevator contract speed rpm parameter above - If the car is traveling
0.0 too fast then reduce this value, if too

slow then increase it.

Set to 20 to improve the drive response
to changes in speed reference. If the
RESPONSE Sensitivity of the speed regulator 10.0 rad/sec motor current and speed becomes
unstable, reduce however if the value is
too small, the response will be sluggish.

Determines the system inertia in terms
of the time it takes the elevator to
accelerate to contract speed. If the car

INERTIA System inertia 2.00 sec is light, the value will be smaller than the
default and vice versa if the car is
heavy.
Obtain the Encoder PPR from the
ENCODER PULSES Encoder counts per revolution 10000 PPR encoder nameplate and enter in this
parameter.
Obtain the Encoder serial cnts/rev from
SERIAL CNTS/REV Encoder position counts per revolution 8192 none encoder nameplate and enter in this
parameter.
Motoring Torque Limit. Units in percent of Determines the maximum torque
rated torque. Note: The Torque Limit LED o allowed when in the motoring mode.
MTR TORQUE LIMIT will be lit once the limit defined by this 200.0 % This is generally left at the default
parameter is reached. setting
Table 2 PM: Important parameters in A1 menu to set/check when setting up a drive in PM mode
Power Convert A4
Parameter Description Default Units Suggested Adjustment

Adjust to match the voltage across R, S, and T of the drive.
0 Volts The drive uses this value for its undervoltage alarm and fault
detection circuit

Nominal line-line AC

INPUT L-L VOLTS input Voltage, RMS

%

UV ALARM LEVEL Voltage level for 90 nominal Set to 80%
undervoltage alarm
dc bus
Voltage level for %
UV FAULT LEVEL d 80 nominal Setto 70 %
undervoltage fault de bus

It should not be necessary to change this value from 10kHz.
PWM FREQUENCY Carrier frequency 10.0 kHz However it can be useful to reduce this frequency to try to
determine if a vibration is electrically induced or otherwise

Differential gain for
ID REG DIFF GAIN current regulator flux 0.00 None Enter / verify that it should be set to default.
generation

Proportional gain for
ID REG PROP GAIN current regulator flux 0.700 None Enter / verify that it should be set to default.
generation

Integral gain for the
ID REG INTG GAIN current regulator flux 1.00 None Enter / verify that it should be set to default.
generation

Differential gain for
IQ REG DIFF GAIN the current regulation 0.00 None Enter / verify that it should be set to default.
of motor torque

Proportional gain for
IQ REG PROP GAIN the current regulator 0.700 None Enter / verify that it should be set to default.
torque generation
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Parameter Description Default Units Suggested Adjustment
Integral gain for the
1Q REG INTG GAIN current regulator 1.00 None Enter / verify that it should be set to default.
torque generation

Table 3 PM: Important parameters in A4 menu to set/check when setting up a drive in PM mode

Motor A5
Parameter Description Default Units Suggested Adjustment
MOTOR ID Motor Identification none Used to initialize the drive. Enter PM.
RATED MTR Rated motor output HP .
POWER power 0 KW Set to motor HP/KW rating as per the motor nameplate
RATED MTR Rated motor terminal )

VOLTS RMS voltage 0 Volts Set to motor voltage rating as per the motor nameplate
RATEC%EAS TOR Rated motor current 0 Amps Set to motor nameplate rated current
MOTOR POLES Motor poles 0 none Adjust to number of motor poles

RATED MTR Rated motor speed at .
SPEED full load 0 RPM Adjust to motor nameplate value
ENCODER En_coder qngle Adjust to either known angle or allow drive to measure with rotor
associated with motor 30000 none )
ANG OFST pole alignment

Table 4 PM: Important parameters in A5 menu to set/check when setting up a drive in PM mode

User Switches C1

Parameter Description Default Choices Suggested Adjustment
ENCODER SELECT Encoder type incremental . endat Adjust to encoder type being used
incremental

Table 5 PM: Important parameter in C1 menu to set/check when setting up a drive in PM mode

Basics U9
Parameter Description Default Choices Suggested Adjustment
‘ _ Closed Open Loop _ ‘
DRIVE MODE Drive operation Loop Closed Loop Adjust to PM so drive can run a PM motor.
PM

Table 6 PM: Important parameter in U9 menu to set/check when setting up a drive in PM mode

Rotor Align U10

Parameter Description Default Choices Suggested Adjustment
Allow alignment to be . enable Adjust to enable only when trying to change
ALIGNMENT performed disable disable ENCODER ANG OFST (A5)
. yes . . .
BEGIN ALIGNMENT Determlne_when to no on run Adjust to on run when trying to obtain ENCODER ANG
perform alignment no OFST (A5)

. . open loop Adjust to open when shaft of motor will be moving and
ALIGNMENT METHOD How alignment will be open hf inject auto align or hf inject when it will be kept still. Detail is

performed loop A ) ) .

auto align provided on Encoder Align on page xi.

Table 7 PM: Important parameter in U10 menu to set/check when setting up a drive in PM mode

XV




Autotune Sel Ul12

Parameter Description Default Choices Suggested Adjustment
disable
AUTOTUNE SELECT Allow autotune to run disable on run Adjust to PM so drive can run a PM motor.
yes

Table 8 PM: Important parameter in U12 menu to set/check when setting up a drive in PM mode
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HPV 900 Series 2 Drive Ratings

Continuous |Continuous
Output Output
Current Current Maximum
Carrier |General Elevator  |Output
Rated Input | NARated |EU Rated | NARated | EU Rated | Overload | Fregency® |Purpose Duty Cycle |Currentfor| Frame
Voltage HP' HP' kW' kW' | Selection® | (kHz) |Rating Rating 5 Sec Size? Model Number®
250% 10 25 29 63
75 - 5.5 - 200% . 34 23 63 2 HPV900-2025-2E1-01
250% 10 K]l 36 78
) 10 - 7.5 - 200% 8 39 41 78 2 HPV900-2031-2E1-01
250% 10 41 48 103
3 - - N -9E1-
0 15 1" 200% 6 51 55 103 35 HPV900-2041-2E1-01
250% 10 52 60 130
v 20 15 200% 8 65 70 130 3.5 HPV900-2052-2E1-01
25 - 19 - 250% 10 75 &7 187.5 4 HPV900-2075-2E1-01
30 - 22 - 230% 10 88 102 220 4 HPVY900-2088-2E1-01
40 - 30 - 250% 10 98 114 245 5 HPV900-2098-2E1-01
250% 10 8 9 20
5 5 37 37 200% 8 10 11 20 1 HPV900-4008-2E1-01
250% 10 12 14 30
75 55 5.5 4 200% . 15 16 30 2 HPV900-4012-2E1-01
250% 10 16 19 40
10 75 7.5 55 200% 8 20 21 10 2 HPV900-4016-2E1-01
250% 10 21 24 23
) 15 10 1" 7.5 200% 6 2 03 53 3 HPV900-4021-2E1-01
250% 10 27 31 68
g 20 15 15 11 200% 8 2 26 63 3 HPVY900-4027-2E1-01
250% 10 34 39 85
v 25 20 19 15 200% 6 e 45 85 4 HPV900-4034-2E1-01
250% 10 4 48 103
30 25 22 18.5 200% 8 51 55 103 4 HPV900-4041-2E1-01
250% 10 52 60 130
40 30 30 22 200% 8 65 70 130 4 HPV900-4052-2E1-01
50 40 37 30 260% 10 65 75 162.5 5 HPV900-4065-2E1-01
60 50 45 37 250% 10 72 84 180 5 HPV900-4072-2E1-01
75 60 56 45 250% 10 96 111 240 5 HPV900-4096-2E1-01

Table 1: HPV 900 Series 2 Drive Ratings

NOTE: all ratings at 60/50Hz and bases on a geared elevator appilcation

1

NA refers to drives sold in North America and ratings are based off of 460VAC input.
EU refers to drives sold in Europe and are based off of 400VAC input
Cube size dimensions, mounting holes, and weights are shown in Dimensions, Mounting Holes and Weights, see technical manual

Based on Overload Select (C1) parameter selection

Maximum Carrier Frequency before derating

Drive Model Number

HPV900 -
e

drive

input voltage

2 =230 volt
4 = 460 volt
continuous

output current

-2

1;

1.01

==

software program

operator style
E = Elevator

N = no operator



Quick Parameter Reference

Default

Submenu|Parameter Units Range ENGLISH | METRIC ggﬁing
(U3) (U3)
Al Drive A1 Submenu - For details, see Drive A1 Submenu on page 41.
fpm 0.0 — 1500.0 400.0 -
Al Contract Car Spd s 0.000 — 8.000 - 0.000
i, iii
Al  [Contract Mtr Spd rpm 0.0 —3000.0 11238” 0.0
A1""  |Response"" rad/sec"" 1.0-50.0"" 10.0""
A1""  lInertia"" sec"” 0.25 —50.00"" 2.00""
1024""
Al Encoder Pulses PPR 500 - 40000 10000°
A1 Serial Cnts/Rev' none" 0 — 25000" 8192"
Al Mtr Torque Limit % 0.0-275.0 200.0
Al Regen Torq Limit % 0.0-275.0 200.0
A1 [Flux Wkn Factor' % 60 — 100’ 100'
Al Trg Lim Msg Dly sec 0.00 —10.00 0.50 | 2.00
A1""  |Gain Reduce Mult""|  %"" 10 - 100"" 100""
A1""  |Gain Chng Level"" %" " 0.0 —100.0"" 100.0""
Al |Spd Dev Hi Level %' 0.0 -99.9' 10.0
AL" _Fr{i":‘n";??d Stop sec"” 0.00 — 2.50"" 0.20'" | 050"
Al Contact Flt Time Sec 0.10-5.00 0.50
Al Contactor DO Dly Sec 0.00 - 5.00 0.00
Al FIt Reset Delay Sec 0-120 5
Al Fit Resets / Hour # 0-10 3
Al Brake Pick Time Sec 0.00 - 5.00 1.00
A1""  |Ab Zero Spd Lev"" %" " 0.00 — 2.00"" 0.00""
A1""  |Ab Off Delay"" sec"" 0.00 —9.99"" 0.00""
AL " Brake Pick Delay sec' 0.00—500" 0.50
a1il |, Brake Drop Delay| (o i 0.00-5.00" 050"
Al Brake Hold Time Sec 0.00 -5.00 0.20
A1" DC Start Level " %" 0.0 — 150.0" 80.0" 50.0"
AL" DC Stop Level " %" 0.0 - 150.0" 50.0"
A1" DC Stop Freq" Hz " 0.0-10.0" 05"
AL" DC Start Time " sec"” 0.00-5.00" 1.00"
A1" DC Stop Time" sec" 0.00-5.00" 1.00"
A1"  |Overspeed Level "' %" 100.0 - 150.0 "' 115.0""
A1""  [Overspeed Time " | sec"” 0.00 —3.00"" 1.00""
Al Overspeed Mult % 100.0 — 150.0 125.0
A" Stalltest Level " %" 0.0 —200.0" 200.0"
A1" Stall Fault Time" sec" 0.00-9.99" 5.00"
AL" Slip Comp Time "|  sec” 0.01-2.00" 150"
AL" Slip Comp Gain"| none" 0.00 - 2.00" 1.00"
FYLA Torq Boost Time sec 0.01—1.00" 0.05 i
A1" Torq Boost Gain"| none" 0.00 —2.00" 0.00"
A1""  |spd Dev Lo Level"| %" 0.1-20.0" 10.0"" 20.0""

' Parameter accessible through CLOSED LOOP (U9) Operation

" Parameter accessibly through PM (U9) Operation

" parameter accessible through OPEN LOOP(U9) Operation
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Quick Parameter Reference

Submenu|Parameter Units Range ENGLI?I—?faull\BlETRIC ggﬁing
_ _ _ _ (U3)_ (U3)
A1""  |Spd Dev Time "' sec"" 0.00 -9.99"" 0.50"" 5.00""
Al Spd Dev AImLvI"| %" 0.00-99.9" 10.0"
A1 Spd Dev Flt Lvl " % " 0.00-.99.9" 25.0"
Al  |Upto Spd. Level % 0.00 — 110.00 80.00
Al Zero Speed Level % 0.00 —99.99 1.00 25.0
Al Zero Speed Time Sec 0.00 -9.99 0.10
Al Up/Dwn Threshold % 0.00-9.99 1.00
A1""  |Notch Filter Frq ™" Hz " 5-60" 20"
A1""  |Notch Filt Depth " % " 0-100"" 0"
A1""  Run Delay Timer"" | sec" 0.00 —0.99 " 0.00 "
A1""  [Tach Rate Gain " none "' 0.0-30.0" 0.0"
A1""  |Inner Loop Xover "" | rad/sec "' 0.1-20.0" 10.0""
A1"" Spd Phase Margin " degs H 45-90"" 80"
Al Spd Command Bias| Volts -6.000 — +6.000 0.000
Al Spd Command Mult| None -10.00 — +10.00 1.00
Al Spd Zero Band Volts 0.000 — 1.000 0.000
A1""  |Pre Torque Bias "' | volts"" -6.00 —6.00 "' 0.00""
A1""  |Pre Torque Mult"" | none "' -10.00 — +10.00 " 1.00 "
A1""  |Pre Torque Time " | sec" 0.00 —10.00 ' 0.00""
A1""  [Ext Torque Bias "™ | volts ™ -6.00 — +6.00 " 0.00""
A1""  |Ext Torque Mult™" | none "' -10.00 — +10.00 " 1.00 "
Al  |Ana 1 Out Offset % -99.9 — +99.9 0.0
Al  |Ana 2 Out Offset % -99.9 — +99.9 0.0
Al Ana 1 Out Gain none 0.0-10.0 1.0
Al Ana 2 Out Gain none 0.0-10.0 1.0
ft/ min 0.0 — 100.0 30.0 -
AL [Ser2Insp Spd m/ sec 0.000 — 0.500 - 0.150
ft/ min 0.0 — 300.0 10.0 -
Al [Ser2Rs Crp Spd m/ sec 0.000 — 1.540 - 0.050
Al Ser2 Rs Cpr Time Sec 0.0 -200.0 180.0
Al [Ser2 Flt Tol Sec 0.00 — 2.00 0.50
Al Mains Dip Speed % 5.00 — 99.99 25.00
Al  |Mspd Delay 1-4 Sec 0.000 — 10.000 0.000
Al |Mid Speed Level % 0.00 — 110.00 80.00
A1"  |Encdr Flt Sense " % " 10-100" 30"
A1""  |ARB Advance " Sec " 0.00 —2.00 " 0.30""
A1""  |ARB Decay "' Sec 0.00 —2.00 " 0.20""
A1""  |ARB Timeout "' Sec ™ 0.00-2.00"" 0.80 "'
A1""  |ARB Deadband " none 0-5.00" 1.00 "
A1"  |ARB KP1 " none ' 0.00 — 320.00 " 1.00 "
A1"  ARBKI1 ™ none ' 0.00 — 320.00 " 1.00 "
A1""  |ARB2 KP2 " none "' 0.00 — 320.00 " 1.00 "
A1 ARB2 K2 none "' 0.00 — 320.00 " 1.00 "
A1""  |ARB FFWD "' none "' 0-100"" 0"
A1"  |abs Ref Offset " degs " -180.00 — +180.00 " 0.00"
A1"  Cont Dwell Time" sec" 0.00-5.00" 0.50"
ft/ min 0-50.0
Al NTSD Target Spd m/ sec 0—0.250 0.0

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Quick Parameter Reference

Default Site
Submenu|Parameter Units Range ENGLISH | METRIC g iin
(U3) (u3) g
ft/ min 0 —1500.0
Al |NTSD Threshold 1 0.0
m/ sec 0-7.600
ft/ min 0-1500.0
Al |NTSD Threshold 2 0.0
m/ sec 0-7.600
ft/ min 0-1500.0
Al |NTSD Threshold 3 0.0
m/ sec 0-7.600
A2  [S-Curves A2 Submenu - For details, see S-Curves A2 Submenu on page 62.
ft/s? 0.00 — 7.99 3.00 -
A2 /Accel Rate 0 m/s2 0.000 — 3.999 - 0.800
ft/s” 0.00 — 7.99 3.00 -
A2 Decel Rate 0 m/s2 0.000 — 3.999 - 0.800
ft/s® 0.0-29.9 8.0 -
A2 Accel Jerk In 0 mis® 0.00 — 9.99 - 0.60
ft/s® 0.0 —29.9 8.0 -
A2 IAccel Jerk Out 0 mis® 0.00 — 9.99 - 0.60
ft/s® 0.0 —29.9 8.0 -
A2 Decel Jerk In O m/s3 0.00 — 9.99 - 0.60
ft/s® 0.0-29.9 8.0 -
A2 Decel Jerk Out 0 mis? 0.00 — 9.99 - 0.60
ft/s® 0.00 — 7.99 3.00 -
A2 IAccel Rate 1 m/s2 0.000 — 3.999 - 0.800
ft/s’ 0.00 — 7.99 3.00 -
A2 Decel Rate 1 m/s2 0.000 — 3.999 - 0.800
ft/s® 0.0 —29.9 8.0 -
A2 IAccel Jerk In 1 m/s® 0.00 — 9.99 - 0.60
ft/s® 0.0-29.9 8.0 -
A2 IAccel Jerk Out 1 mis? 0.00 — 9.99 - 0.60
ft/s® 0.0 —29.9 8.0 -
A2 Decel Jerk In 1 m/s3 0.00 — 9.99 - 0.60
ft/s® 0.0-29.9 8.0 -
A2 Decel Jerk Out 1 mis® 0.00 — 9.99 - 0.60
ft/s? 0.00 — 7.99 3.00 -
A2 IAccel Rate 2 m/s2 0.000 — 3.999 - 0.800
ft/s’ 0.00 — 7.99 3.00 -
A2 Decel Rate 2 m/s2 0.000 — 3.999 - 0.800
ft/s® 0.0 —29.9 8.0 -
A2 IAccel Jerk In 2 mis® 0.00 — 9.99 - 0.60
ft/s® 0.0-29.9 8.0 -
A2 IAccel Jerk Out 2 mis® 0.00 — 9.99 - 0.60
ft/s® 0.0 —29.9 8.0 -
A2 Decel Jerk In 2 m/s3 0.00 — 9.99 - 0.60
ft/s® 0.0-29.9 8.0 -
A2 Decel Jerk Out 2 mis® 0.00 — 9.99 - 0.60
ft/s? 0.00 — 7.99 3.00 -
A2 IAccel Rate 3 m/s2 0.000 — 3.999 - 0.800
ft/s’ 0.00 — 7.99 3.00 -
A2 Decel Rate 3 m/s2 0.000 — 3.999 - 0.800
ft/s® 0.0-29.9 8.0 -
A2 |Accel Jerk |
ccel Jerk In 3 mis3 0.00 — 9.99 - 0.60
3
A2 )Accel Jerk Out 3 ft/s3 00-299 &0 -
m/s 0.00 — 9.99 - 0.60
ft/s® 0.0-29.9 8.0 -
A2 Decel Jerk In 3 m/s® 0.00 — 9.99 - 0.60
ft/s® 0.0 —29.9 8.0 -
A2 Decel Jerk Out 3 m/s® 0.00 — 9.99 - 0.60
ft/s” 0.00 — 7.99 5.00 -
A2 Accel Rate 4 mis2 0.000 — 3.999 - 1.500
ft/s? 0.00 — 7.99 5.00 -
A2 Decel Rate 4 m/s2 0.000 — 3.999 - 1.50
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Quick Parameter Reference

Default Site
Submenu|Parameter Units Range ENGLISH | METRIC g ptin
(U3) (U3) ing
ft/s® 0.0 —29.9 0.0 -
A2 )Accel Jerk In 4 oy 0.00-9.99 - 0.00
ft/s® 0.0 —29.9 0.0 -
A2 IAccel Jerk Out 4 /s 000-9.99 - 0.00
3
A2 Decel Jerk In 4 ft/s3 00-29.9 0.0 _
m/s 0.00 — 9.99 ; 0.00
ft/s® 0.0 —29.9 0.0 -
A2 Decel Jerk Out 4 /s 000-9.99 - 0.00
A3 |Multistep Ref A3 Submenu — For details see Multistep Ref A3 Submenu on page 64.
i 1 fumin -3000.0 — +3000.0 0.0 -
A3 Speed Command 1 — /- ~16.000 — +16.000 } 0.000
: | fumin -3000.0 — +3000.0 0.0 -
A3 Speed Command 2— /- ~16.000 — +16.000 } 0.000
i | fumin -3000.0 — +3000.0 0.0 -
A3 (Speed Command 31— o ~16.000 — +16.000 } 0.000
: | fumin -3000.0 — +3000.0 0.0 -
A3 Speed Command 4 — /- ~16.000 — +16.000 } 0.000
: | fumin -3000.0 — +3000.0 0.0 -
A3 Speed Command 5 — /- ~16.000 — +16.000 } 0.000
: | fumin -3000.0 — +3000.0 0.0 -
A3 Speed Command 6 — - ~16.000 — +16.000 } 0.000
: | fumin -16.000 — +16.000 0.0 -
A3 Speed Command 7/— 0 - ~3000.0 — +3000.0 } 0.000
i | fumin -16.000 — +16.000 0.0 -
A3 [Speed Command 8 — - -3000.0 — +3000.0 ; 0.000
i | fumin -3000.0 — +3000.0 0.0 -
A3 [Speed Command 9 — - -16.000 — +16.000 ; 0.000
A3 Speed Command ft/min -3000.0 — +3000.0 0.0 -
10' m/sec -16.000 — +16.000 - 0.000
. lspeed Command ft/min -3000.0 — +3000.0 0.0 -
A3 i
11 misec -16.000 — +16.000 ; 0.000
A3 [Speed Command ft/min -3000.0 — +3000.0 0.0 -
12 m/sec -16.000 — +16.000 - 0.000
A3 Speed Command ft/min -3000.0 — +3000.0 0.0 -
13' m/sec -16.000 — +16.000 - 0.000
A3 Speed Command ft/min -3000.0 — +3000.0 0.0 -
14' m/sec -16.000 — +16.000 - 0.000
A3 Speed Command ft/min -3000.0 — +3000.0 0.0 -
15 m/sec -16.000 — +16.000 - 0.000
A3 No ft/min -3000.0 — +3000.0 0.0 -
m/sec -16.000 — +16.000 - 0.000
i i ft/min -3000.0 — +3000.0 0.0 -
A3 VN m/sec -16.000 — +16.000 - 0.000
= ft/min -3000.0 — +3000.0 0.0 -
m/sec -16.000 — +16.000 - 0.000

!‘ Parameter only accessible when SERIAL MODE (C1) is set to None, Model, Mode2 or Mode3
" Parameter only accessible when SERIAL MODE (C1) is set to None, Model, Mode2 or Mode3
" parameter only accessible when SERIAL MODE (C1) is set to DCP 3 or DCP 4
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Quick Parameter Reference

Default Site
Submenu|Parameter Units Range ENGLISH | METRIC g ptin
(U3) (U3) ing

A3 /o ft/min -3000.0 — +3000.0 0.0 -
m/sec -16.000 — +16.000 - 0.000

A3 V3 ft/min -3000.0 — +3000.0 0.0 -
m/sec -16.000 — +16.000 - 0.000

A3 V4l ft/min -3000.0 — +3000.0 0.0 -
m/sec -16.000 — +16.000 - 0.000

A3 Vi ft/min -3000.0 — +3000.0 0.0 -
m/sec -16.000 — +16.000 - 0.000

ii i ft/min 0.00 - 600.0 8.0 -
A3" Unlock Spd Level " 0.00 — 300.0 } 0.800

ii . i ft/min 0.00 - 600.0 3.0 -
A3 [Lviing Spd Level misec 0.00 — 300.0 ; 0.300

ii ii ft/min 0.00 - 600.0 10.0 -
A3’ [Border Spd Level misec 0.00 —300.0 ; 1.000

i i ft/min 0.00 - 600.0 000.5 -
A3 Re-level Spd Hi misec 0.00 —3.00 ; 0.050

i i ft/min 0.00 - 600.0 000.5 -
A3 | Re-level Spd Low ™=y o 0.00 - 3.00 - 0.050




Quick Parameter Reference

Default
Submenu [Parameter Units Range ENGLISH [ METRIC [Site Setting
(U3) (U3)
Ad Power Convert A4 Submenu — For details, see Power Convert A4 Submenu on page 68.
A4 Input L-L Volts volts 110-480 000
A4 UV Alarm Level % 40 - 99 90
A4 |uV Fault Level % 40 — 99 80 | 70
A4 PWM Frequency kHz 25-16.0 10.0
A4 Extern Reactance % 0.0-10.0 0.0
2.00 [
Ad ID Reg Diff Gain none 0.00 —3.99 0.00"
_ 0.00-3.99"" 0.10""
A4 ID Reg Prop Gain none 000-3.00" 0.700"
A4 ID Reg Intg Gain " none " 0.00-3.99" 1.00"
2.00""
A4 IQ Reg Diff Gain none 0.00 - 3.99 0,007
, 0.00 —3.99"" 0.10""
A4 IQ Reg Prop Gain none 0.00—3.00" 0.700"
A4 IQ Reg Intg Gain " none " 0.00-3.99" 1.00"
A4 Fine Tune Ofst " degs" -100 — 100" +0.00"
A4’ ID Ref Threshold " none " 0.00-0.20" 0"
A4 Flux Weaken Rate " none " 0.000 - 1.000" 0.0000"
A4’ Flux Weaken Lev " none " 0.70-1.00" 095"
A4" Align VIt Factor " none " 0.05-1.99" 1.00"
A4’ Brake Opn Flt Lv " %" 0.0-20.0" 2.0"
A4" ID Dist Loop Gn" none" 0.00-1.50" 0.50"
A4" IQ Dist Loop Gn" none" 0.00-1.50" 0.30"
A4" ID Dist Loop Fc" sec” 0.1-30.0" 50"
A4" IQ Dist Loop Fc" sec” 0.1-30.0" 5.0"
A4" | Reg Cross Freq" %" 0.0 —300.0" 100.0"
A4" Dist Lp Off Freq" Hz" 0.0-99.9" 60.0"
A4" llimit Integ Gn " none" 0.00-9.99" 1.00"
A4" Hunt Prev Gain" none" 0.00 —4.00" 1.00"
A4" Hunt Prev Time" sec" 0.000 — 7.000" 0.200"
A4" Switching Delay " sec” 0-10" o"
A4" Vc Correction™ volts " 0.00 -5.00" 2.50"
A4 Load Sense Time sec 0.00 - 1.50 0.00
A4 Travel Dir Spd % 0.0 -100.0 0.0
A4 Autoalign Volts " %" 5-30" 10"
A4 Fan Off Delay sec 0-999 20

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessible through PM (U9) Operation
"Parameter accessible through OPEN LOOP(U9) Operation



Quick Parameter Reference

Default
Submenu [Parameter Units Range ENGLISH | METRIC [Site Setting
(U3) (U3)
A5 Motor A5 Submenu — For details see Motor A5 Submenu on page 75.
— 4 pole dfit"" 4 pole dfit"
A5 Motor ID none - 6 pole dfit"" "
- PM dﬂtii PM dfit"
HP 1.0 - 500.0 0.0
A5 Rated Mtr Power KW 0.75 — 300.00 0.00
A5 Rated Mtr Volts volts 85.0 — 575.0 0.0
A5""  |Rated Excit Freq "" Hz " 5.0 —400.0 " 0.0""
A5 Rated Motor Curr amps 1.0 -800.0 0.0
A5 Motor Poles none 2-128 AE)I
A5 Rated Mtr Speed RPM 1.0 — 3000.0 0.0
A5"" % No Load Curr"" %" 10.0 —80.0"" Per ID""
A5""  Stator Leakage X"" %"" 0.0 -20.0"" Per ID""
A5""  |Rotor Leakage X"" %" 0.0-20.0"" Per ID""
A5 [Flux Sat Break ' %' 0-100' 75"
A5 |Flux Sat Slope 1' PU Slope ' 0-200" o'
A5 |Flux Sat Slope 2' PU Slope ' 0-200' 50'
A5" Motor Min Volts" volts " 0.1 -100.0" 9.0"
A5" Motor Min Freq" Hz" 0.1-10.0" 1.0"
A5" Motor Mid Volts " Volts" 0.1-575.0" 28.0"
A5" Motor Mid Freq" Hz" 0.1 -40.0" 3.0"
A5 Ovld Start Level % 100 — 150 110
A5 Ovld Time Out sec 5.0 -120.0 60.0
[}
A5 Stator Resist % 0.0-25.0 1750 i
A5 Motor Iron Loss % 0.0 -15.0 0.5
A5 Motor Mech Loss % 0.0 -15.0 1.0
A5" D Axis Induct " none" 0.50 — 150.00" 10"
A5" Q Axis Induct " none" 0.50 — 150.00" 10"
A5" OL Align Scale" none" 0.50-2.00" 0.78"
A5" Encoder Ang Ofst " none" 0-35999" 30000"

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessible through PM (U9) Operation
"Parameter accessible through OPEN LOOP(U9) Operation
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Quick Parameter Reference

Default
Submenu [Parameter Units Range ENGLISH | METRIC [Site Setting
(U3) (U3)
C1l User Switches C1 Submenu — For details, see User Switches C1 on page 81.
—  multi-step
c1 Spd Command Src none - sermultstep MULTI-STEP
- analog input
-  serial
- external tb
C1 Run Command Src none ~  serial EXTERNAL TB
-  serial+extern
Cc1 Motor Rotation none - forward FORWARD
— reverse
B N N L ; i N
c1' Encoder Select" none" i g]r::c;z??iental INCREMENTAL"
- - . | LI -
C1" |Encoder Connect"" None"" forward i FORWARD""
-~ reverse
- P [ H L .
c1"™  |[Encoder Fault™ none"" disable ENABLE "'
- enable
. -~  none EXTER-
Ci1 Cont Confirm Src none | external tb NONE NAL TB
. . . [ 1 ! .
c1'  [FastFlux' none' disable DISABLE'
= enable
- internal""
c1"  HI/LO Gain Src ™" none"" - external tb"" INTERNAL""
- serial""
. . - disabled" .
c1' I-Reg Inner Loop" none" - enabled low" DISABLED"
- enabled high"
i,ii i,ji i,ji - none" o i,ii
C1 Ramped Stop Sel none iii NONE
-  ramp on stop
o L o ~  external tb"" L
c1""  |Ramp Down En Src"' none " —  run logic"" EXTERNAL TB""
- serial"
Cl  [S-Curve Abort none - disable DISABLE|ENABLE
= enable
Ci1 DB Protection none - fault FAULT
= alarm
—  reg release REG BRAKE
Cl  [SpdRefRelease none - brake picked | RELEASE| PICKED
Cl [Brake Pick Src none - internal INTERNAL
- serial
— none
Ci Brake Pick Cnfm none ~ internal time NONE
- external tb
- alarm
C1 Motor Ovrld Sel none ~  flt immediate ALARM
- fault at stop
Cl  [Stopping Mode none - immediate IMMEDIATE
- ramp to stop
Cl |Auto Stop none - disable DISABLE
-~ enable
c1 Stall Test Ena " none™ - enable ENABLE "
— disable
c1" Stall Prev Ena" none" enable i DISABLE"
— disable

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessible through PM (U9) Operation

" parameter accessible through OPEN LOOP(U9) Operation
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Quick Parameter Reference

Submenu

Parameter

Units

Range

Default

ENGLISH | METRIC
(U3) (U3)

Site Setting

C1l

User Switches C1 Sub

menu continued...

C1

Serial Mode

none

- none
~mode 1 — DCP3

- mode 2 — mode 2
- mode 3

—DCP4

test

NONE

C1

Ser2 Flt Mode

none -

immediate
run remove
rescue

IMMEDIATE

C1

Drv Fast Disable

none

disable
enable

DISABLE

Clm

Speed Reg Type i

none"" =

elev spd reg""
pi speed reg "'
external reg "

ELEV SPDREG"

C1

Brake Hold Src

none

internal
serial

INTERNAL

C1

Brk Pick FIt Ena

none

disable
enable

DISABLE

C1

Brk Hold Flt Ena

none

disable
enable

DISABLE

Clm

Ext Torg Cmd Src'"

none " -

none
serial
analog input

NONE "

C1

Fault Reset Src

none —

external th
serial
automatic

EXTERNAL TB

C1

Overspd Test Src

none

external th
serial

EXTERNAL TB

Clm

Pretorque Source ™"

none ™" -

none""
analog input
serial "

NONE "

Clm

Pretorque Latch "'

none ™"

not latched
latched "

NOT LATCHED "

Clm

Ptorqg Latch Clck i

none""

external tb
serial "

EXTERNAL TB "

C1

Dir Confirm

none

disable
enable

DISABLE

C1

Mains Dip Ena

none

disable
low mains
external th
serial

DISABLE

C1

MIt-Spd to Dly 1-4

none

none
multispeed 1-15

NONE

C1

Priority Msg

none

enable
disable

ENABLE

Clm

IARB Select "'

none "' =

disable ""
ARB2 "
ARB3 "'

DISABLE "'

c1’

Endat Interp i

none "

8" - 128"
16" — 256"
32" - 512"
64" — 1024"

128"

Clﬁ

Endat Out Mult "

none "

8II

lu
2“
4ﬁ

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessible through PM (U9) Operation
""Parameter accessible through OPEN LOOP(U9) Operation
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Quick Parameter Reference

Default
Submenu |Parameter Units Range ENGLISH | METRIC [Site Setting
(U3) (U3)

external th

C1 Drive Enable Src none serial EXTERNAL TB
serial+extern
none

C1l Rec Travel Dir none geared NONE
gearless
high sens.

Ci1 Phase Loss Check none low sens. HIGH SENS.
disabled
250

0,

C1 Overload Select ) 200 250
external
1 Threshold

C1 NTSD Mode none > Thresholds EXTERNAL
3 Thresholds

C1 Balance Comp none Disable DISABLE
Enable

Cl  [Fan PWM Enable none Enable ENABLE
Disable
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Quick Parameter Reference

Default
Submenu [Parameter Units Range ENGLISH | METRIC [Site Setting
(U3) (U3)
C2 Logic Inputs C2 Submenu — For details, see Logic Inputs C2 on page 100.
C2  |Logic Input 1 | contactcfirm ~  Pretralatch DRIVE ENABLE
— drive enable ~  quick stop
. _ CONTCT
c2 Logic Input 2 | extrn fault 1 rec travel en RUN CEIRM
] — extrn fault 2 - run FAULT
C2  |Logic Input 3 - extmfauts  _ T Sgwn reser | RUNUP
c2 Logic Input 4 | fe";::': ﬁ:tsgt - s-curvesel 0 UP/DWN DT)L\J/\I;IN
. -~ low gain sel - s-curvesel 1
Cc2 Logic Input 5 . . — safe-off (LI 9 S-CURVE SEL 0
— mains dip
only)
Cc2 Logic Input 6 — mech brk h_OId — ser2insp ena STEP REF BO
— mech brk pick step ref b0
C2 |Logic Input 7 - onectetcim o ref bl STEP REF B1
— no function
) — steprefb2
c2 Logic Input 8 — NTSDInputl step ref b3 STEP REF B2
. NTSD Input2 - _ trg ramp down
Cc2 Logic Input 9 — ospd test src ~ upldwn SAFE-OFF
C3 Logic Outputs C3 Submenu — For details, see Logic Outputs C3 on page 103.
— alarm — not alarm
. — alarm+flt — NTSD active
C3 Logic Output 1 _ at mid speed _ over curr fit READY TO RUN
— auto brake — overspeed flt
— brake alarm — overtemp flt
) — brake hold — overvolt flt
C3 Logic Output 2 -~ brake pick — ovrtemp alarm RUN COMMANDED
— brk hold flt — phase fault
- brk igbt flt — probe 1
. — brk pick flt — probe 2 MTR ZERO
C3  |Logic Output 3 ~ cargoingdwn - ramp down ena OVER- | obeED
- cargoingup  — readytorun LOAD
— charge fault — rec travel on
— close contact - rec travel dir
C3 Logic Output 4 — contactor flt — regen trg lim ENCODER FLT
— curr reg flt — run commanded
drv overload — run confirm
— encoder flt — safe-off input
C3  |Relay Coil 1 - extfanen ~ speed dev FAULT | READY
— fan alarm — speed dev low
— fault — speed ref rls
— flt reset out — speed ref rel2
; — flux confirm - speed reg rls SPEED | BRAKE
€3 RelayCail2 - fuse fault — stltst active REGRLS | PICK
— ground fault — undervolt flt
— inlow gain — up to speed
c3 User LED — motor trg lim — uvalarm ALARM
— mtr overload — zero speed
— no function
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C4  |Analog Outputs C4 Submenu — For details, see Analog Outputs C4 on page 106.
abs pos bin — pretorque ref
auxtorgcmd - probe 1
bus voltage — probe 2
. SPEED
ca Analog Output 1 current out — slip freq SPEED COM-
d-current ref — spd rg tq cmd REF MAND
drv overload — speed command
flux current — speed error
flux output — speed feedbk
flux ref — speed ref
flux voltage — tach rate cmd
frequency out - thetae
C4  |Analog Output 2 mir overload - torq current SPEED FEEDBK

no function
power output

torque ref
torq voltage
torque output
voltage out
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Quick Parameter Reference

ité?\u Parameter Units
D1 Elevator Data D1 Submenu
D1 Speed Command ft/min or m/s
D1 Speed Reference ft/min or m/s
D1 Speed Feedback ft/min or m/s
D1 Analog Spd Cmd volts
D1 Encoder Speed rom
D1" Speed Error*" ft/min or m/s""
D1"  |Est Inertia" seconds "
D1 Logic Outputs 1 =true; 0 = false
D1 Logic Inputs 1 =true; O = false
D1 Rx Logic In 1 =true; 0 = false
D1"" |[Start Logic i 1 =true; 0 = false "
D1"" |Rx Com Status " 1 = true; 0 = false '
D1 Rx Error Count none
D1"" |Pre-Torque Ref"" | % of rated torque "
D1+ g;ﬁdﬁeg Torq % of rated torque "
D1"" |Tach Rate Cmd" | % of rated torque "
D1"" |FF Torque Cmd"" | % of rated torque "
D1 Enc Position None
D1 Enc Revolutions None
D1 DCP Command 1 =true; 0 = false
D1 DCP Status 1 =true; 0 = false
D1 Measured PPR PPR
D1 |Endat Abs Fdbk" None
D1 Z Edge Count ! None
D1 NTSD 1 Spd Fdbk ft/min or m/s
D1 NTSD 2 Spd Fdbk ft/min or m/s
D1 NTSD 3 Spd Fdbk ft/min or m/s
D2 Power Data D2 Submenu
D2 DC Bus Voltage Volts
D2 Motor Current Amps
D2 Motor Voltage Volts
D2 Motor Frequency Hz
D2 Motor Torque % rated torque
D2' Est No Load Curr %' %'
D2  |Est Rated RPM' Rpm'
D2"" [Torque Reference" |% of rated torque""
D2 |Flux Reference' %'
D2 Flux Outputi %'
D2 % Motor Current % rated current
D2 Power Output kw
D2" D-Curr Reference” %"
D2""  |Slip Frequency"" HZ""
D2 Motor Overload %
D2 Drive Overload %
D2 Flux Current %

' Parameter accessible through CLOSED LOOP (U9)
" Parameter accessible through PM (U9)
" Parameter accessible through OPEN LOOP(U9)
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Sub :
menu Parameter Units
D2 Torque Current % rated current
D2 Flux Voltage % rated volts
D2 Torque Voltage % rated volts
D2 Base Impedance Ohms
D2" Rated Excit Freq" Hz"
D2" Rotor Position" none"
D2 Drive Temp Deg C
D2 Highest Temp Deg C
Ul Password Ul Submenu
Ul Enter password
Ul New password
Ul Password lockout
u2 Hidden Items U2 Submenu
U2  |Hidden Items Enable |
U3 Units U3 Submenu
U3 | Units Selection |
u4 Ovrspeed Test U4 Submenu
U4  |Overspeed Test |
U5 Restore Dflts U5 Submenu
us Rst Mtr Dflts
U5 Rst Drive Dflts
U6 Drive Info U6 Submenu
U6 Drive Version
u6 Boot Version
U6 Cube ID
u6 Drive Type
u7 Hex Monitor U7 Submenu
u7 Probe Addrl
u7 Probe Ctrl 1
u7 Probe Addr 2
u7 Probe Citrl 2
u7 Probe Addr 3
u7 Probe Ctrl 3
u7 Probe Addr 4
u7 Probe Ctrl 4
u7 Cycle Sim
u7 Debug Enable
us Language Sel U8 Submenu
us Language Select |
u9 Basics U9 Submenu
U9  |Drive Mode |
u1o0" Rotor Align U10 Submenu"
u10" |Alignment"
U10" |Begin Alignment"
U10" |Alignment Method "
U1l Time U1l Submenu
Ull |Year
Ull [Month
Ull |Day
Ull |Hour




Sub Parameter Units
menu
Ull [Minute
Ull |[Second
u12" AutoTune U12 Submenu"
U12" |Autotune Select”
U13 Upload / DL U13 Submenu
U13 |Drive to Op Xfer
U13 |Op to Drive Xfer
u14 Power Meter U14 Submenu
u14 Motor Pwr
ul4 Regen Pwr
u14 Energy Time
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Sub Parameter Units
menu
ul4 Energy Reset
ui5 Overload Test U15 Submenu
Ul5 |Overload Test
F1 Active Faults F1 Submenu
F2 Faults History F2 Submenu
F3 Sorted History F3 Submenu
F4 Reset Faults F4 Submenu
F4 Rst Active Flts
F4 Clr Flt Hist




Introduction

Introduction

Drive Specifications

Ratings
e North American Horse Power ratings
- 230 Volt AC input:
7.5, 10, 15, 20, 25, 30, and 40 HP
- 460 Volt AC input:
5, 7.5, 10, 15, 20, 25, 30, 40, 50, 60,
and 75 HP
e European Horse Power ratings
- 400 Volt AC input:
5,5.5, 7.5, 10, 15, 20, 25, 30, 40, 50,
and 60HP
o 150% of continuous current rating (general
purpose rating) for 60 seconds
e 250% of continuous current rating (general
purpose rating) for 5 seconds
e 200% of continuous current for 5 seconds
on select models (see ratings table, page 3)

Performance Features

e Control Method:

Digital flux vector, Space Vector PWM

(1/3 less switching loss then Sine coded)
e Speed Command Sources:

Serial channel; Analog channel;

and Multi-step command
e Speed Control:

Range: 0 to rated speed

Accuracy: 0.02%

o Speed Reference Resolution
Multi-step reference: 0.1ft/min / 0.001m/s
Analog reference: 0.05%

¢ Speed Reference Signal: -10V to +10V

e Four distinctive programmable S-curves
with: adjustable accel / decel rates and
adjustable jerk rates (accel/decel &
leveling)

e Torque Limit: Setting range: 0 to 250%
motoring/regeneration set independently

e Selectable Functions: Multi-step speed
operation (16 steps max.) and S-curves
accel / decel (4 selectable max.)

e Adaptive Tune: Adjusts motor parameters
automatically by: calculating the percentage
no load current and estimating the rated
rem

e Estimates Inertia: Calculates the inertia of
the entire elevator for easy tuning of the
speed regulator

e Functions Available: Configuration and
tuning of the speed regulator; Specifying
the input line and motor parameters;
Monitoring various internal signals; Fault
annunciation & Fault log viewing.
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Input Power
e Voltage: 200 - 240 VAC, 3-phase, + 10%
380 - 480 VAC, 3-phase, + 10%
Frequency: 48 - 63 Hz
Line Impedance: 3% without choke
1% with choke

Nominal Voltage Levels:

230 & 460 VAC, 3-phase, 60/50 Hz

It is recommended that true 3-phase power is
used. If you are using 3-phase power from a
delta-high leg source, running through a
Scott-T transformer, you can use a Delta to
Wye transformer and a line filter at the
incoming power to improve performance and
help prevent nussiance faults.

Output Power

e \oltage:

e Frequency:

e Carrier Frequency:

0 - Input Voltage
0-120 Hz
2.5kHz - 16 kHz

Motor Control

¢ Induction: Closed Loop

e Induction: Open Loop

e Permanent Magnet: Incremental

¢ Permanent Magnet: Endat (requires kit
HPV9-ENDAT)

Digital Inputs
Nine (9) programmable opto-isolated logic input.
Voltage:
ON State:
Sinking Operation (High True): 18-26.4 Volts
Sourcing Operation (Low True): 0-3.5 Volts
OFF State:
Sinking Operation (High True): 0-4.5 Volts
Sourcing Operation (Low True): 22-26.4 Volts
Off state leakage current: 1mA
On state leakage current (nominal): 5.5mA
Scan Rate: 2 msec.
Update Rate: 4 msec.

Digital Outputs

Two (2) programmable Form-C relays

e Relay 1&2: 2A at 30VDC / 250VAC resistive
(inductive load)

e Update Rate: 2 msec.

e Minimum recommended load 100mA, 5Vdc

Four (4) programmable opto-isolated

open-collectors

e \oltage: 50 Volts DC (max.)
e Capacity: <100 mA
e Update Rate: 2 msec.



Analog Inputs

Two (2) differential inputs.

e \oltage: + 10 Volts DC

e Channel 1: Speed Command

e Channel 2: Pre Torque Command or
Torque Feed Forward
Command

e Resolution; 10 Bit plus sign

e Software gain and offset available

e Update Rate: 2 msec.

Analog Outputs
Two (2) programmable differential outputs.

e \oltage: + 10 Volts DC

o Capacity: 10 mA

e Resolution: 10 Bit,5msec time constant
¢ Update Rate: 2 msec

Encoder Feedback
e Supply Voltage:
* see
Incremental encoder Voltage Selection on
page 32
Capacity: 200mA or 400mA
PPR: 600 - 10,000 (max)
Maximum Frequency: 300 kHz
Input: 2 channel quadrature

(A, /A, B, /IB)

Zero marker (Z,/Z)

Endat (PM, option)

Remote Keypad

e The keypad can be remotely mounted, the
maximum recommended cable length is
9.15 Meters (30ft)

Design Features

e DC Bus Choke: Connections for optional
external DC Bus Choke

¢ Internal Dynamic Brake IGBT: Connections
for external Dynamic Brake Resistor

e Serial Channel: Optically isolated serial port

12VvDC or 5VDC*

Protective Features

o Internal motor overload protection per
UL/CSA

e Overspeed Fault

e Drive Overload Fault

e DC Bus Overvoltage and Undervoltage
Faults

e Overcurrent Fault

e Phase Overcurrent Fault
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e Open Phase Fault
e Overtemperature Fault
e Encoder Malfunction Fault

Environmental

e Operating ambient air temperature
range -10°C (14°F) to 45°C (110°F)

o Altitude 1000m (3300 ft) without derating

¢ Relative humidity 95% (non-condensing)

e Environment: protected from corrosive
gases; conductive dust

e Vibration: displacement of 0.032mm <
57Hz; peak acceleration 0.5g > 57Hz
Storage of -20°C — 65°C
Capacitors must be reformed after storage
of more than 1 year.

Standards and Reliability
e CSA listed

e CE

e Surface mount devices

Drive Derating

Altitude Derating

Control ratings apply to 1000 meters (3300
feet) altitude without derating. For installations
at higher altitudes, derate both the continuous
and peak current levels 5% for each 300 m
(1000 ft) above 1000 m (3300 ft).

Derating for Carrier Frequency

Control ratings apply for carrier frequencies up
to and including 10 kHz. See Carrier
Frequency Ratings on page 193.

Derating for Single Phase Input Power

For single-phase input power, derate both the
continuous and peak current levels by 60%.
For single phase rating table, see Single
Phase Ratings on page 192.

PM Derating:

When drive is running at an output frequency
of less than 3 Hertz the drive overload current
is derated to 175% of rated current.

See page 148 for drive overload curves.



General Start-Up

General Start-Up Procedure

The following is a recommended start-up
procedure:

1. The HPV 900 Series 2 is thoroughly tested
at the factory. Verify the drive has been
installed without shipping and installation
damage.

2. Review the HPV 900 Series 2 technical
manual, shipped with the drive.

3. Verify the proper drive model numbers and
voltage ratings as specified on the
purchase order.

4. Verify the drive has been installed in
accordance with the guidelines detailed
below:

Location of the HPV 900 Series 2 is important
for proper operation of the drive and normal life
expectancy. The installation should comply
with the following:

e DO NOT mount in direct sunlight, rain or
extreme (condensing) humidity.

e DO NOT mount where corrosive gases or
liquids are present.

e AVOID exposure to vibration, airborne dust
or metallic particles.

e DO NOT allow the ambient temperature
around the control to exceed the ambient
temperature listed in the specification.

e Mount control vertically using mounting
holes provided by Magnetek.

o Allow at least 7cm (2.5 in) clearance above
and at least 7 to 13 cm (2.5to 5 in)
clearance below the unit.

o Allow at least 3 cm (1 in) clearance to
either side of the drive.

e Separate grounded metal conduit is
required for input, output and control
wiring.

The unit should be installed in an open

ventilated area where free air can be circulated

around the control. The installation should
comply with the following:

¢ When necessary, the cooling should be
provided by using filtered air.

e If the cooling air coming inside the control
cabinet contains airborne dust, filter the
incoming air as required and clean the
cooling surface of the HPV 900 Series 2
regularly using compressed air and a
brush. An unclean heatsink operates at an
efficiency less than that of cooling design
specifications. Therefore, drive may fault
on thermal protection if heatsink is not
cleaned periodically.

Inspect the security of the supply line
power, ground connections, and all control
circuit connections. Ensure that the main
circuit input/output precautions are
observed. Also, ensure that the control
circuit precautions are observed.

Observe the following precautions:

Use 600V vinyl sheathed wire or
equivalent. Wire size should be
determined considering voltage drop of
leads.

Never connect main AC power to the
output terminals: U, V, and W.

Never allow wire leads to contact metal
surfaces. Short circuit may result.

SIZE OF WIRE MUST BE SUITABLE FOR
CLASS | CIRCUITS.

Motor lead length should not exceed 45m
(150 ft) and motor wiring should be run in a
separate conduit from the power wiring. If
lead length must exceed this distance,
contact Magnetek for proper installation
procedures.

Use UL/CSA certified connectors sized for
the selected wire gauge. Install
connectors using the specified crimping
tools specified by the connector
manufacturer.

Use twisted shielded or twisted-pair
shielded wire for control and signal circuit
leads. The shield sheath MUST be
connected at the HPV 900 Series 2 ONLY.
The other end should be dressed neatly
and left unconnected (floating).

Control wire size should be determined
considering the voltage drops of the leads.
Control wire lead length should not exceed
45m (150 ft). Signal leads and feedback
leads should be run in separate conduits
from power and motor wiring.

Verify that the input voltage matches the
drive’s rating.

Verify that the motor is wired for the
application voltage and amperage.

Tighten all of the three-phase power and
ground connections. Check that all control
and signal terminations are also tight. As
they sometimes come loose during the
shipment process.

IMPORTANT

The drive has a common ground bus terminal
connection. All grounds need to land at this
common point including building, motor,

transformer, and filter grounds. This will limit the

impedance between the grounds and noise will
be channeled back to building ground.




Pre-Power Check

CAUTION: TO PREVENT DAMAGE TO THE
DRIVE. THE FOLLOWING CHECKS MUST
BE PERFORMED BEFORE APPLYING THE
INPUT POWER.

¢ Inspect all equipment for signs of damage,
loose connections, or other defects.

e Ensure the three-phase line voltage is
within £10% of the nominal input voltage.
Also verify the frequency (50 or 60 Hz) is
correct for the elevator control system.

e Remove all shipping devices.

e Ensure all electrical connections are
secure.

e Ensure that all transformers are connected
for proper voltage.

IMPORTANT: Double-check all the power
wires and motor wires (R, S, T, U, V, & W) to
make sure that they are securely tightened
down to their respective lugs (loose wire
connections may cause problems at any time).

IMPORTANT: Insure the incoming line supply
IS CONNECTED to the drive INPUT
TERMINALS R, S, & T and NOT to the output
motor terminals U, V, & W.

9. Insure the DC Choke link is in place, if a
DC choke is NOT used.

10. Insure a Dynamic Braking Resistor is
connected to the drive, see page 176

11. Measure and verify transformer primary
and secondary volts

12. Check for balanced Vac from phase to
ground.

13. Verify the accuracy of the drive’s input line-
to-line voltage in parameter INPUT L-L
VOLTS (A4)

NOTE: The INPUT L-L VOLTS (A4)
parameter helps to determine the DC bus
undervoltage alarm/fault level.

Real Time Clock Setup

The HPV900 Series 2 operator comes with a
real time clock and battery. As part of the
startup, it is beneficial to the user to setup the
real time clock by following the instructions
below:

1. With power removed from the drive,
remove the operator from the drive by
unplugging the connector.

2. Asseenin Figure 1, set the power switch
to “1”. Plug operator back into drive.
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L

Operator power switch

Figure 1: Back of Operator

3. Turn on power to the drive and set the
following parameters in the Time, U11
submenu:

e Year

Month

Day

Hour (use 24 hour clock)

Minute

Second

4. These number(s) / date(s) will be
automatically stored, however, after setting
these value in the U11 submenu, it may be
viewed on the top of the display or logged
into fault history when a fault occurs and
the U11 parameter will reset back to zero.

This completes the recommended general
start-up procedure. For Close-Loop Adaptive
Tune procedure, please see page 152.

CSA Warnings

The following are written warnings located on
the drive chassis. They appear in both English
and French. In this section, these warnings
appear in English only.

Caution—Risk of Electric Shock:

Capacitive voltages above 50V may
remain for 5 minutes after power is
disconnected

Caution—Risk of Electric Shock: More
than one live circuit: See diagram

The following written warning is also located
on the drive chassis.

This device provides motor overload
protection in accordance with NEC and
CEC requirements. This device is
factory configured to stop the motor
from a motor overload trip. See
instruction manual for options.

WARNING: Separate Motor Overcurrent
Protection is required to be provided in
accordance with the Canadian Electrical Code,
Part 1, and NEC.



Terminals

Terminals
Control Board
e Connections — ‘
TB2 (1-7)

USB (Mag Explorer)
Connection

Control Board
Connections
TB1 (17-32)

Control Board
Connections
TB2 (8-14)

Control Board
Connections
TB1 (1-16)

DC Bus
Charge LED

DC Link Choke
Connection(+1,+2)

Connections
UV, and W)

IS ) B2 U Tt W2 Wt y Il Ground
— C

Input Power _ _
Connections Dynamlc Brakmg
(R.S. and T) DC Bus Resistors Connection
Voltage (B1.B2)
(B1.-)

Remember when servicing the HPV900 Series 2: Hazardous voltages may exist in the drive circuits
even with drive circuit breaker in off position.

IMPORTANT: Use extreme caution: Do not touch any circuit board, the drive, or motor electrical
connections without making sure that the unit is properly grounded and that no high voltage is present.

NEVER attempt maintenance unless:

The incoming three phase power (460 or 230VAC) is disconnected and locked out.

Also, ensure the DC Bus charge light is out.

Even with the light out, we recommend that you use a voltmeter between (B1) and (-) to verify that no
voltage is present.

CAUTION: Before continuing, ensure the DC Bus Charge LED is not illuminated.

IMPORTANT: Take ESD precautions, devices within the drive are sensitive to static damage.

Figure 2: Terminal Connections (Frame 1)
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Terminals

trol
e remo Control Yy power CB%I;:S
oo Board e i
: Connections
USB cgMag Et>_<p|0fer) Connections TB1 (17132)
| onnection TB2 (8-14)

DC Bus Control Control
Charge LED Board Board
Connections Connections
TB1 (1-16)

DC Link Choke
Connection(+1,+2)

| Connections
(U,V, and W)
Connection y
9 Grounq
N Connection

' a
-

Input Power Dynamic Braking
Connections DC Bus Resistors
(R,S,and T) Connection (B1,B2)

Voltage
(Bla_)

Remember when servicing the HPV900 Series 2: Hazardous voltages may exist in the drive circuits
even with drive circuit breaker in off position.

IMPORTANT: Use extreme caution: Do not touch any circuit board, the drive, or motor electrical
connections without making sure that the unit is properly grounded and that no high voltage is present.

NEVER attempt maintenance unless:

The incoming three phase power (460 or 230VAC) is disconnected and locked out.

Also, ensure the DC Bus charge light is out.

Even with the light out, we recommend that you use a voltmeter between (B1) and (-) to verify that no
voltage is present.

CAUTION: Before continuing, ensure the DC Bus Charge LED is not illuminated.

IMPORTANT: Take ESD precautions, devices within the drive are sensitive to static damage.

Figure 3: Terminal Connections (Frame 2)
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Terminals

Control CLASS
Board / c |
USB (Mag Explorer) Connections B%r:rrg
Connection -
. B2 (8-14) Connections
TB1 (17-32)

Input Power
Connections
(R,S,and T)

DC Bus
Charge LED

Control Control Board
ontro Connections
Board

. ET AN W L TB1 (1-16)
Connections  \J! mﬁﬁ
TB2(17) N\ oo axamEaER GO N r'__.t:_.*g E

DC Link Choke
Connection

Connections
(U,V, and W)

Ground
Connection

Dynamic Braking

DC Bus Resistors
Voltage Connection
(B1.-) (B1,B2)

Remember when servicing the HPV900 Series 2: Hazardous voltages may exist in the drive circuits
even with drive circuit breaker in off position.

IMPORTANT: Use extreme caution: Do not touch any circuit board, the drive, or motor electrical
connections without making sure that the unit is properly grounded and that no high voltage is present.

NEVER attempt maintenance unless:

The incoming three phase power (460 or 230VAC) is disconnected and locked out.

Also, ensure the DC Bus charge light is out.

Even with the light out, we recommend that you use a voltmeter between (B1) and (-) to verify that no
voltage is present.

CAUTION: Before continuing, ensure the DC Bus Charge LED is not illuminated.

IMPORTANT: Take ESD precautions, devices within the drive are sensitive to static damage.

Figure 4: Terminal Connections (Frame 3)
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Dynamic Braking USB (Mag Explorer)
Resistors | Control Board Connection | | Control Board
Connection (B1,B2) Connections Connections
TB2 (1-7) 3 B TB1(17-32)
{ Control Board |

Connections 74
TB2 (8-14) ¥ Control Board

Connections
TB1 (1-16)

DC Bus
Charge LED

Input Power
Connections
(R,S,and T)

- -
WAL

Connections
(U.V. and W)
Ground
Connections

Remember when servicing the HPV900 Series 2: Hazardous voltages may exist in the drive circuits
even with drive circuit breaker in off position.

IMPORTANT: Use extreme caution: Do not touch any circuit board, the drive, or motor electrical
connections without making sure that the unit is properly grounded and that no high voltage is present.

NEVER attempt maintenance unless:

The incoming three phase power (460 or 230VAC) is disconnected and locked out.

Also, ensure the DC Bus charge light is out.

Even with the light out, we recommend that you use a voltmeter between (B1) and (-) to verify that no
voltage is present.

CAUTION: Before continuing, ensure the DC Bus Charge LED is not illuminated.

IMPORTANT: Take ESD precautions, devices within the drive are sensitive to static damage.

Figure 5: Terminal Connections (Frame 3.5)
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Terminals

Control Board
| | Connections

USB (Mag Explorer)

Connection TB1 (17-32) Dynamic
\ P Braking
- Control Board Resistors

|
Control Board -y . _Icfgrlm(ic;'g)”s Connection
Connections :
2610 S EREREAR ey =
b e DC Bus
T e s /e Charge LED

Control Board
Connections
TB2 (1-7)

L -

DC Link Choke
Connection(+1,+2)

Input Power
Connections
(R,S,and T)

‘1‘-' - “'0_ \ _60
RL1 SIL2 T3 © y ®1
. \‘. N ’fd- -\\ :

Motor
Connections
(U.V. and W)

:"ﬂ :—;’ q DC Bus
- ”

Ground . Voltage
Connections

(B1,)
Remember when servicing the HPV900 Series 2: Hazardous voltages may exist in the drive circuits
even with drive circuit breaker in off position.

IMPORTANT: Use extreme caution: Do not touch any circuit board, the drive, or motor electrical
connections without making sure that the unit is properly grounded and that no high voltage is present.

NEVER attempt maintenance unless:

The incoming three phase power (460 or 230VAC) is disconnected and locked out.

Also, ensure the DC Bus charge light is out.

Even with the light out, we recommend that you use a voltmeter between (B1) and (-) to verify that no
voltage is present.

CAUTION: Before continuing, ensure the DC Bus Charge LED is not illuminated.

IMPORTANT: Take ESD precautions, devices within the drive are sensitive to static damage.

Figure 6: Terminal Connections (Frame 4)
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Terminals

gyngmlc Braking USB (Mag Explorer) Control Board Control Board
eS|stor_s | Connection Connections Connections
Connection (B1,B2) i TB2 (8-14) TB1 (17-32)

Control Board Control Board
Connections Connections

TB2 (1-7) ; : : TB1 (1-16)

DC Bus
Charge LED

DC Bus

Voltage i )
(B1,-) 3 DC Link Choke

Connection(+1 +2)

Input Power — .

Connections B i~ 2 Motor

(R,S,and T) L e G Connections
B c fuemimermssen (U.V. and W)

Ground
Connections

Remember when servicing the HPV900 Series 2: Hazardous voltages may exist in the drive circuits
even with drive circuit breaker in off position.

IMPORTANT: Use extreme caution: Do not touch any circuit board, the drive, or motor electrical
connections without making sure that the unit is properly grounded and that no high voltage is present.

NEVER attempt maintenance unless:

The incoming three phase power (460 or 230VAC) is disconnected and locked out.

Also, ensure the DC Bus charge light is out.

Even with the light out, we recommend that you use a voltmeter between (B1) and (-) to verify that no
voltage is present.

CAUTION: Before continuing, ensure the DC Bus Charge LED is not illuminated.

IMPORTANT: Take ESD precautions, devices within the drive are sensitive to static damage.

Figure 7: Terminal Connections (Frame 5)
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Interconnections

TB1

N

Serial
Communication -
Port

E%HM;M@@M@@MNM@@M@@MHHM

=
m
N

EEE =

a
=

optional EnDat Card Ve
46504327-1100)
TB1
A-_Sine Shield [FE|
A_Sine Common ?
B-_Sine /A_Out T
B_Sine A_Out a=+
Data- /B_Out ?
Data+ B_Out b=+
Clock- Sense- [s- |
Clock+ Sense+ ?
Common Shield [FE|
+5V Shield [Fg|

EEH|

R T
R] [S] [T —
logic input 1 Input logic output 1 [13]
o power )
logic input 2 logic output 2 [14]
logic input 3 "w 900 logic output 3 E
logic input 4 logic output 4 E
logic input 5 sorlos 2 logic output common E
logic input 6 encoder +5/+12 VDC | [17}—~.
logic input 7 encoder common E ;
logic input 8 Do not use these A E
o encoder connections
logic input 9 with an EnDat PM /A E
+24VDC isolated encoder. B [3]
logic input common B E
+24VDC iso. common z E L
|l 20
] 1z [20]
1 relay 1 shield o
B2
|| -
] analog output 2
L
1 relay 2 analog common |2 |
analog input 1 (+) E Spigt\ﬂ/ grcnd
+
2 analog input 1 (-) [4 f—
Tx (+) analog input 2 (+) [ 5 PreTorque Cmd
™ () Refer to page 33 g inp ™ I: +10vDC
common for connection analog input 2 (-) E T
diagram on
Rx (+) previous EnDat shield E
Rx () versions
shield analog output 1 E

| USB (Mag Explorer)
Connection

Connect RC5 +
and —wires to B1
and — on HPV900

=

a4
N

dc bus (-)

motor

dc bus (+)

optionglﬁ_gq choke

AN

Dynamic Braking
Resistor

motor

oyl
e SN

G|
/J7ground

Figure 8: Interconnection Diagram
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Logic Inputs

The HPV 900 Series 2’s nine programmable
logic inputs are opto-isolated. The inputs
become “true” by closing contacts or switches
between the logic input terminal and voltage

Figure 10 shows the connection for using the
internal voltage supply. And in this case, the
voltage source common is TB1-23 (+24VDC
isolated common).

source common (or voltage source). The TB1
voltage supply for the logic inputs is 24VDC. l I EI logic input 1
The choices for the voltage source common ] o
(or voltage source) depend on if the user is | Z| logic input 2
using an external voltage supply or using the I -
internal voltage supply. 1 8] | logic input 3
Figure 9 shows the connection for using the l I E logic input 4
internal voltage supply. And in this case, the o
voltage source common is TB1-21 (+24VDC l I E logic input 5
isolated).
) TB1 l I EI logic input 6
l I EI logic input 1 J| Ir EI logic input 7
l I ZI logic input 2 l I EI logic input 8
l I EI logic input 3 l I EI logic input 9
JI Ir E logic input 4 E +24VDC isolated
l I E logic input 5 [EI logic input common
l I E logic input 6 EI +24VDC iso. common
1] ici . . L .
1 I 24] | logicinput 7 Figure 10: Logic Inputs Sinking Operation
11 EI logic input 8 (High True - Internal Supply)
11
1 EI logic input 9
EI +24VDC isolated
[EI logic input common
EI +24VDC iso. common

Figure 9: Logic Inputs Sourcing Operation
(Low True - Internal Supply)
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Figure 11 shows the connection for using the

external voltage supply. And in this case the

voltage source common is positive side of the
external voltage supply.

TB1
l I EI logic input 1
l I ZI logic input 2
l I EI logic input 3
J| Ir El logic input 4
l I E logic input 5
l I E logic input 6
l I EI logic input 7
l I EI logic input 8
l I El logic input 9
ZI +24VDC isolated
i 'r zl logic input common
+2i\sleDrC153;<§;nal EI +24VDC iso. common

Figure 11: Logic Inputs Sourcing Operation
(Low True - External Supply)

Figure 12 shows the connection for using the
external voltage supply. And in this case, the
voltage source common is the negative side of
the external voltage supply.

TB1
I I EI logic input 1
I I ZI logic input 2
: : E' logic input 3
JI Ir E logic input 4
J| Ir E logic input 5
I I E logic input 6
I I 2__4| logic input 7
I I EI logic input 8
I I EI logic input 9
E +24VDC isolated
jl' ) @ logic input common
23D |23 | +2avoc iso. common

Figure 12: Logic Inputs Sinking Operation
(High True - External Supply)
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The switches or contacts used to operate the
logic inputs may be replaced by logic outputs
from a PLC or car controller. If the outputs are
open collector, the ground is needs to be
connected to the proper voltage source
common.

For more information on the programming the
logic inputs, see Logic Inputs C2 on page 100.

As a reference, please refer to the table below
if replacing an HPV900 or HPV600 with the
HPV900 Series 2 drive.

i Logic Input Connections
Terminal HPV900
Description X HPV900 | HPV600
Series 2
Logic Input 1 TB1-6 TB1-1 TB1-16
Logic Input 2 TB1-7 TB1-2 TB1-17
Logic Input 3 TB1-8 TB1-3 TB1-18
Logic Input 4 TB1-9 TB1-4 TB1-19
Logic Input 5 TB1-10 TB1-5 TB1-20
Logic Input 6 TB1-11 TB1-6 TB1-21
Logic Input 7 TB1-24 TB1-7 TB1-22
Logic Input 8 TB1-25 TB1-8 TB1-23
Logic Input9 | TB1-26 | TB1-9 | TB1-24
Logic Input | 1py 55 | TR1-10 | TB1-15
Common
+24VDC TB1-21 | TB1-11 | TB1-13
isolated
+24VDCiso. | 15153 | TB1-12 | TB1-14
Common

Table 2: Logic Input Connections




Logic Outputs

The HPV 900 Series 2’s four programmable
logic outputs are opto-isolated, open collector.
The outputs are normally open and can
withstand an applied maximum voltage of
50VDC. When the output becomes “true”, the
output closes and is capable of sinking up to
150mA between the logic output terminal and
the logic output common (TB1-12). Figure 13
shows the logic output terminals.

logic output 1 13—
logic output 2 14—
logic output 3 15—

logic output 4

12115 1 £ P

logic output common

Figure 13: Logic Outputs

For more information on programming the logic
outputs, see section Logic Outputs C3 on page
103.

As a reference, please refer to the table below
if replacing an HPV900 or HPV600 with the
HPV900 Series 2 drive.

_ Logic Output Connections
Terminal HPV900
Description X HPV900 | HPV600

Series 2

Logic Output1 | TB1-13 | TB1-14 TB1-9
Logic Output2 | TB1-14 | TB1-15 | TB1-10
Logic Output3 | TB1-15 | TB1-16 | TB1-11
Logic Output4 | TB1-16 | TB1-17 | TB1-12
Logic Output | 1g1.15 | TR1-18 | TB1-8
Common

Table 3: Logic Output Connections
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Relay Outputs

The HPV 900 Series 2’s two programmable

relay logic outputs are Form-C relays. They

have both normally open and normally closed

contacts.

The specifications for the relays are as follows:

e 2A at 30VDC / 250VAC resistive
(inductive load)

For more on the relay specifications, see page

196.

Figure 14 shows the relay output terminals.

TB1

— }—E—
28—
4|§_
— @—
{3 ——
S £ —

Figure 14: Relay Outputs

relay 1

relay 2

For more information on programming the
relay outputs, see Logic Outputs C3 on page
103.

As a reference, please refer to the table below
if replacing an HPV900 or HPV600 with the
HPV900 Series 2 drive.

) Relay Output Connections
Terminal HPV900
Description \ HPV900 | HPV600
Series 2
Relayl1N.O. | 151 57 | 1B2-51 | TB2-51
Contact
Relay 1 TB1-29 | TB2-52 | TB2-52
Common
Relay IN.C. - | 1g1.95 | TB2-53 | TB2-53
Contact
Relay2N.O. | 1g1.30 | TB2-54 | TB2-54
Contact
Relay 2 TB1-32 | TB2-55 | TB2-55
Common
Relay2N.C. | 1g1.31 | TB2-56 | TB2-56
Contact

Table 4: Relay Output Connections




Interconnections

Serial Connections
The HPV900 Series 2 supports serial data

communication between the control system
and the drive using both RS-422 & RS-485

interfaces and support multiple serial protocols

detailed on page 85. The serial terminations
should be as detailed in Table 5.
DB9 to flying lead connector available. See
spare parts list.

Serial Drive Terminal/D-Type Pin
Funetion aoV990 | HPVe00 | HPV600
TX + TB2-9 Pin 7 Pin 7
TX - TB2-10 Pin 3 Pin 3
RX + TB2-12 Pin 4 Pin 4
RX - TB2-13 Pin 8 Pin 8
Comm TB2-11 Pin 5 Pin5

Table 5: Serial Connections

Figure 15 shows serial terminations when
using the RS-422 Interface

TB2

0

11

12

13

{7

HEIEEIE

T (+)
Tx (-)
Common
Rx (+)
Rx ()
shield

Figure 15: Serial Terminations (RS-422)

Figure 16 shows serial terminations when
using the RS-485 Interface

TB2

IBEEEEE

Tx (+)
X ()
Common
Rx (+)
Rx (-)
shield

Figure 16: Serial Terminations (RS485)
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Set SW1 to the “on” position if you are using a
long communication cable. This will put a 120k
ohm resistor between Rx(+) and Rx(-) to help
prevent ringing.

]

default: off

Figure 17: TerMag Board Serial DIP switch

USB Connection

The HPV 900 Series 2 has an onboard USB
Mini socket for PC connection to enable
uploading and downloading of parameters
using Mag Explorer. The driver for this USB
socket and also Mag Explorer Software is
available for free download from our website.
www.elevatordrives.com



Encoder

The HPV 900 Series 2 can be configured for
an incremental two-channel quadrature
encoder. The drive’s encoder circuitry
incorporates resolution multiplication and
complimentary outputs. It is recommended that
a diferential line driver encoder of type 7272 is
used. Push-pull type encoders can be used but
only for TerMag boards at 46S504284-1020.
See appendix Selecting and Mounting of
Encoder page 185.

Incremental Encoder Wiring

Use twisted pair cable with shield tied to
chassis ground at drive end, in order to
minimize magnetic and electrostatic pick-up
current and to minimize radiated and
conducted noise.

Reasonable care must be taken when
connecting and routing power and signal
wiring. Radiated noise from nearby relays
(relay coils should have R/C suppressors),
transformers, other electronic drives, etc. may
be induced into the signal lines causing
undesired signal pulses.

Power leads and signal lines must be routed
separately. Signal lines should be shielded,
twisted and routed in separate conduits or
harnesses spaced at least 12 inches apart
from power wiring. This protects the cable from
physical damage while providing a degree of
electrical isolation. Also, do not run cable in
close proximity to other conductors, which
carry current to heavy loads such as motors,
motor starters, contactors, or solenoids. Doing
so could result in electrical transients in the
encoder cable, which can cause undesired
signal pulses. Power leads are defined as the
transformer primary and secondary leads,
motor leads and any 120 VAC or above control
wiring for relays, fans, thermal protectors, etc.

Continuity of wires and shields should be
maintained from the encoder through to the
controller avoiding the use of terminals in a
junction box. The shield and shield drain wires
must be insulated from other objects. This
helps to minimize radiated & induced noise
problems and magnetically induced ground
loops.Always use an encoder with
complementary output signals. Connect with
twisted-pair shielded wire so that wire-induced
currents will self-cancel.

NOTE: DO NOT ground the encoder through
both the machine and the cable wiring.
Connect the shield at the receiver device only.

Interconnections

If the shield is connected at both ends, noise
currents will flow through the shield and
degraded performance will result. HPV 900
Series 2 Incremental Encoder Specifications

The HPV 900 Series 2 requires the use of an
encoder coupled to the motor shaft. The
encoder power can be either a 5VDC or
12VDC supply. The capacity of each power
supply is the following:
e supply voltage: 12vDC

200mA capacity
e supply voltage: 5vDC

400mA capacity

The HPV 900 Series 2 can accept encoder
pulses of:

e 500 to 10,000 pulses per revolution (ppr)
e a maximum frequency of 300kHz

IMPORTANT
Motor phasing should match the encoder
feedback phasing. If the phasing is not
correct, the motor will not accelerate up to
speed. It will typically oscillate back and forth
at zero speed, and the current will be at the
torque limit. Swapping A and /A or switching
two motor phases should correct this situation.

The encoder pulses per revolution must be
entered in the ENCODER PULSES parameter,
see Drive A1 Submenu on page 41.

The encoder connection terminals are shown
in Figure 18.

TB1

A 1
/A 2
B 3
B | |4

shield | | 9 |-

encoder +5/12VDC power 17

encoder common 18

z 19

Figure 18: Encoder Connections

As a reference, please refer to the table below
if replacing an HPV900 or HPV600 with the
HPV900 Series 2 drive.



Interconnections

Incremental Encoder
Terminal Connections
L HPV600
Description HPV,QOO i
Series | HPV900 | option
2 card
A TB1-1 TB1-21 | TB2-63
/A TB1-2 TB1-20 | TB2-62
B TB1-3 TB1-23 | TB2-65
/B TB1-4 TB1-22 | TB2-64
Z TB1-19 | N/A N/A
1z TB1-20 | N/A N/A
/+12VvDC TB1-17 TB1-24 | TB2-66
encoder | rpy 18 | TB1-19 | TB2-61
common
Shield TB1-5 TB1-26 | TB2-68

Table 6: Encoder Connections

Incremental encoder Voltage Selection

The HPV 900 Series 2 drive allows for either
an isolated +5VDC power supply or an isolated
+12VDC power supply. The drive is defaulted
with the +5VDC power supply. If the +12VDC
power supply is desired, change the SW2
switch as seen in the figure below from +5V
position to the +12V position

default:5V

Figure 19: TerMag Board Encoder Voltage
Selection

EnDat Encoder Connections

The HPV 900 PM has an absolute encoder
option card that reads absolute rotor position
data and converts analog incremental
(sine/cosine) signals into standard quadrature
feedback signals. The drive’s encoder circuitry
incorporates resolution multiplication (8x). The
output quadrature signals are available for use
by the car controller.
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NOTE: If a EnDat board is installed in the drive
with a TerMag board with a part number
46504284-1020, the A/B and Z filters on SW1
on the TerMag board should be turned off
(SW1-2 and SW1-3 in down position).

i

Swi

i

2 3
default: off

Figure 20: TerMag Board Encoder Filters

Encoder Wiring

Use twisted pair shielded cable with shield tied
to chassis ground at drive end using the
ground clamp provided, in order to minimize
magnetic and electrostatic pick-up current and
to minimize radiated and conducted noise.

Reasonable care must be taken when
connecting and routing power and signal
wiring. Radiated noise from nearby relays
(relay coils should have R/C suppressors),
transformers, other electronic drives, etc. may
be induced into the signal lines causing
undesired signal pulses.

Power leads and signal lines must be routed
separately. Signal lines should be shielded
and routed in separate conduits or harnesses
spaced at least 12 inches apart from power
wiring. This protects the cable from physical
damage while providing a degree of electrical
isolation. Also, do not run cable in close
proximity to other conductors, which carry
current to heavy loads such as motors, motor
starters, contactors, or solenoids. Doing so
could result in electrical transients in the
encoder cable, which can cause undesired
signal pulses. Power leads are defined as the
transformer primary and secondary leads,
motor leads and any 120 VAC or above control
wiring for relays, fans, thermal protectors, etc.

HPV 900 S2 PM EnDat Encoder

Magnetek recommends using a 17-pin circular
(M23) flange socket paired with a Heidenhain
309778-xx cable. Also acceptable are:
encoder pigtail cable up to 1m in length fitted
with M23 (17-pin male) coupling (291698-25,
291698-26, or 291698-27) and paired with a



Heidenhain 309778-xx cable. Maximum length
of the encoder cable (including a pigtail cable,
if applicable) is 15 meters (50’). For Cables
longer than 15 meters (50’) the sense wires
should be connected and JP1 and/or JP2 on
the EnDAT board should be set to the 2-3
position.

NOTE: In cases where a pigtail cable is being
used, Magnetek recommends paralleling the
power and the power sense connections. For
connection diagram, see Figure 22.
Continuity of wires and shields should be
maintained from the encoder through to the
controller avoiding the use of terminals in a
junction box. The shield and shield drain wires
must be insulated from other objects. This
helps to minimize radiated & induced noise
problems and magnetically induced ground
loops.

HPV 900 S2 PM EnDat Encoder
Specifications

The HPV 900 S2 PM requires the use of an
encoder coupled to the motor shaft. The
absolute encoder option board supports
sine/cosine encoders (also called servo
encoders) with the 13-bit single turn EnDat 2.1
or 2.2 data interface with incremental signals
(EnDat01). The following Heidenhain
encoders can be used: ECN113, ECN1313,
ECN413, and ROC 413. For high pole count
gearless motors use encoders with high
incremental line count (2048).

IMPORTANT

Motor phasing should match the encoder
feedback phasing for both absolute and
incremental feedback. The proper phasing
can be easily established through open loop
rotor alignment procedure. Refer to the open
loop alignment section for more details.
Swapping only incremental leads may be
insufficient to establish proper phasing.

The encoder pulses per revolution must be
entered in the ENCODER PULSES (A1)
parameter from the encoder nameplate.
Encoder signal connections with Heidenhain
309778-xx cable are shown below.
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to Heidenhain EnDat Encoder

Figure 21: EnDat Encoder Option Card Part

Interconnections

TB2 TB1
[—n—" A-| A-_Sine Shield |FE
——1A+| A _Sine Common |IG

-

g
_|

HEl

(@]
S

|

n

—

DATA

(@]
2
~

Sense-

A

T >

HEB R EE

[sy)

—:—:— Common Shield E
_:_:—E ey Shield E

+
EI Senset 1 6904327-1100

*----Cable Shield Clamp at Drive Chassis

Number 46S504327-1100

TB2 TB1
(——65] A-_sine Shield 59|
T‘H"._EI A_Sine Common @
% ::'_::_EI B-_Sine IA IE
E _:I_:I_EI B_Sine A E
S < EI DATA /B IE
e\ 1] oara 5 [o4]
@ [
E _E_?_EI CLK- Sense- |£
'g “:_:‘_ZI CLK Sense+ E
2 "TI,"— Common Shield IZ
\4_ +5V shield [78]
¥ 46S04327-1030

..... Cable Shield Clamp at Drive Chassis

Figure 22: Previous EnDat Encoder Option
Card Versions

NOTE: Refer to Encoder Set-up on page ix for
details on wire color schemes on different
EnDat encoder cables

The customer connections are 8 times the
encoder nameplate (i.e. 16384 for a 2048
encoder). The HPV 900 S2 PM EnDat
automatically accounts for the multiplication of
8 and the encoder nameplate data is required
in Al.



Speed
Command

+10V to OV

Interconnections

Analog Inputs

The HPV 900 Series 2 has two non-

programmable differential analog input

channels.

¢ Analog input channel 1 is reserved for the
speed command (if used).

¢ Analog input channel 2 is reserved for the
pre-torque command (if used).

The analog input channels are bipolar and
have a voltage range of +10VDC.

Available with the analog channels is multiplier
gain parameters (SPD COMMAND MULT and
PRE TORQUE MULT) and bias parameters
(SPD COMMAND BIAS and PRE TORQUE
BIAS). These parameters are used to scale the
user’s analog command to the proper range for
the drive software. The formula below shows
the scaling effects of these two parameters.

analog signal
channel drive

) - BIAS| x MULT =

input software
voltage uses

For more on the multiplier gain or bias
parameters, see Drive A1 Submenu on page 41.

The scaling of the analog input signals follows:
e Speed Command
+10VDC = positive contract speed
-10VDC = negative contract speed
e Pre Torque Command
+10VDC = positive rated torque of motor
-10VDC = negative rated torque of motor

NOTE: The drive cannot recognize voltages

outside of the £10VDC on its analog input
channels.

Signal
Drive Software
Uses
+10V to -10V
Speed Zero
Band = 0.5
MY +10V
+10V +10V %
+5V %
+0.5V

w .

The HPV 900 Series 2 provides common
mode noise rejection with the differential
analog inputs. The connection of these two
inputs is shown in Figure 24

TB2

analog common

Speed Cmd
+10vVDC

analog input 1 (+)

analog input 1 (-)

PreTorque Cmd

analog input 2 (+
+10VDC g1np ™)

analog input 2 (-)

shield

ST Te] [o] [ [ 8]

Figure 24: Analog Inputs (Differential)

Figure 25 shows the connection for the analog
inputs, if they are configured to be single
ended. In this configuration, the HPV 900
Series 2 noise immunity circuitry is not in
effect.

2

analog common

Speed Cmd

analog input 1 (+
+10VDC g1np ™)

analog input 1 (-)

| | PreTorque Cmd
+10VDC

analog input 2 (+)

analog input 2 (-)

shield

il
S o] o] [ o] o]

Figure 25: Analog Inputs (Single Ended)

As a reference, please refer to the table below
if replacing an HPV900 or HPV600 with the
HPV900 Series 2 drive.

i -0.5V
Al.10v
: -10v

effect of parameter.
SPD COMMAND
MULT =2

effect of parameter ’
SPD COMMAND
BIAS = +5

Figure 23: Analog Input Scaling
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i Analog Input Connections
Terminal
Description HPV900 | 15\900 | HPVEOO

Series 2

analog common TB2-2 | TB1-29 | TB1-2
analog input1 (+)| TB2-3 | TB1-28 | TB1-3
analoginput1(-) | TB2-4 | TB1-27 | TB14
analog input2 (+) | TB2-5 | TB1-31 N/A
analog input2 (-) | TB2-6 | TB1-30 N/A
shield TB2-7 | TB1-32 | TB1-1

Table 7: Analog Input Connections




Analog Outputs

The HPV 900 Series 2 has two programmable
differential analog output channels. The two
analog output channels were designed for
diagnostic help. For more information on
programming the analog output channels, see
Analog Outputs C4 Submenu on page 106.
The analog output channels are bipolar and
have a voltage range of +10VDC.

Available with the analog channels is multiplier
gain parameters (ANA 1 OUT GAIN and ANA
2 OUT GAIN) and a bias or offset parameters
(ANA 1 OUT OFFSET and ANA 2 OUT
OFFSET). These parameters are used to scale
the user’s analog outputs to the proper range
for the drive software. The formula below
shows the scaling effects of these two
parameters.

signal analog
drive channel
- OFFSET | x BIAS =
software output
creates voltage

The scaling of the analog output signals is
shown below.

The connection of these two inputs is shown in
Figure 26.

TB2

analog output 2

analog output common

analog output 1

shield

Figure 26: Analog Outputs

As a reference, please refer to the table below
if replacing an HPV900 or HPV600 with the
HPV900 Series 2 drive.

Analog Output Connections
Terminal HPV600
Description HP\_/900 HPV900 | option

Series 2 card
analog common TB2-2 | TB1-34 AC
analog output 1 TB2-8 | TB1-33 Al
analog output 2 TB2-1 | TB1-35 A2
Shield TB2-7 | TB1-36 N/A

Table 8: Analog Output Connections
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Interconnections

Electrical Installation
Input Power Connections

Terminals: R, S, and T provide connections for
AC input power.

Motor Lead Connections

U, V, & W terminals provide connection points
for the motor leads.

DC Choke Connections

Terminals +1 and +2 provide connection points
for a user supplied DC choke. A two position
removable link is provided to the pair of
terminals. With this link, the drive can be
operated without the use of a DC choke. All
HPV 900 Series 2 drives contain internal DC
reactors.

Brake Resistor Connections

Terminals B1 and B2 provide connection
points for an external user supplied braking
resistor. Connect the external brake resistor
between terminals B1 and B2. Terminals: +
and - are the positive and negative rails of the
DC bus (see Figure 27, Figure 28, Figure 29,
and Figure 30).

Equipment Grounding

A terminal block is provided for the required
user supplied equipment grounding.
Control Circuit

Observe the following precautions:

Refer to Figure 8 on page 26 for completing
encoder connections; analog inputs; logic
inputs; and logic outputs at the HPV 900
Series 2’s Control Board.

IMPORTANT
Parameter adjustments will have to be made
for the specific analog input, logic inputs, and
logic outputs to be used for the installation.



Interconnections

1
R/L1 @

SIL2 F Z

T/L3 ("-ID—

/

= EE

Figure 28: Main Circuit Block Diagram (230vac 25-60HP)



Interconnections

B1 B2
= mmmmmmm oo ——m—o—o oo ff—«}————————1
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- :
D2 : et :
R/ILT @— } —@U/TH
' I)< L SviT2
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1
1

Figure 29: Main Circuit Block Diagram (460VAC 1-20HP)

B1 B2
©

Figure 30: Main Circuit Block Diagram (460VAC 25-75HP)
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Parameters

Parameter Introduction

This section describes the parameter menu
structure; how to navigate this menu structure
via the HPV 900 Series 2 digital operator; and
a detailed description of each parameter.

Parameters are grouped under six major

menus:

ADJUST A0
CONFIGURE CO
UTILITY UO
FAULTS FO
DISPLAY 1 DO
DISPLAY 2 DO

When the SUB-MENU LED is not lit, the
currently selected menu is shown on the top
line of the Digital Operator display and the
currently selected sub-menu is shown on the
bottom line of the Digital Operator display.

READY RUN USER FAULT TORQUE
umim

8:55

A0 ADJUST
Al DRIVE

El  SUBMENU El DATAENTRY

The menu/sub-menu tree is shown below.

Configure CO  Utility UO

Display 1 DO Adjust AO

Elevator > Drive Al
Data D1 > S-Curves
Power Data A2
D2 > Multistep
Ref A3
> Power
Convert A4
> Motor A5

> User Switches
C1

— Logic Inputs
Cc2

> Logic Outputs
C3

> Analog
Outputs C4

The digital operator keys operate on three
levels, the menu level, the sub-menu level and
the entry level. At the menu level, they
function to navigate between menus or sub-
menus. At the sub-menu level, they navigate
between sub-menus or menu items. At the
entry level, they are used to adjust values or
select options. Six (6) keys are used for this
navigation, they are:

Left Arrow Key

ESCAPE Key|

Down Arrow Key|

- - ] - -
FAULT  TORQUE
umT

READY RUN USER

@ ' ENTER

. SUSVENU

0 MAGNETEK

BN DATAENTRY

Up Arrow Key

Right Arrow Key

ENTER Key

Figure 31: Digital Operator Keys

Password Ul
Hidden ltems U2
Units U3
Ovrspeed Test U4
Restore Dflts U5
Drive Info U6

Hex Monitor U7

Basics U9
Alignment U10
Time U1l
AutoTune U12
UPLOAD/DL U13
Power Meter U14

N
N
N
N
N
N
N
> Language Sel U8
N
N
N
N
N
N
N

OVERLOAD
TEST U15

Figure 32: Menu/Sub-Menu Tree
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Faults FO

> Active
Faults F1
— Fault
History F2
> Sorted
History F3
> Reset
Faults F4

Display 2 DO

Elevator Data
D1

Power Data
D2



READY RUN USER FAULT  TORQUE
LM

855 May 20

DO DISPLAY
D1 ELEVATOR DATA

EE SUBMENU EE DATAENTRY

READY RUN USER FAULT  TORQUE
LM

SUB MENU EE  DATAENTRY

READY RUN USER FAULT ~ TORQUE
LM

855 May 20

DO DISPLAY
D2 POWER DATA

EE SUBMENU EE DATAENTRY

READY RUN USER FAULT  TORQUE
LMIT

SUB MENU EE  DATAENTRY

- - - -
READY RUN USER FAULT  TORQUE
LIMIT

D2 8:55
MOTOR CURRENT
000 Amps

SUB MENU Bl DATAENTRY

- L] L] L]
READY RUN USER FAULT TORQUE
LMIm
Al 8:55
Contract Car Spd
_0400.0
SUB MENU EE  DATAENTRY
L] L] L]
READY RUN USER FAULT TORQUE
LMIT
8:57
Contract Car Spd
= SUBMENU DATAENTRY
- L] L] L]
READY RUN USER FAULT TORQUE
LMIm

READY RUN USER FAULT  TORQUE
LM

8:55

A0 ADJUST
Al DRIVE

EE SUBMENU EE  DATAENTRY

Parameters

READY RUN USER FAULT  TORQUE
umIT

855 May 20
CO0 CONFIGURE
C1 USER SWITCHES

EE SUB MENU EE DATAENTRY

READY RUN USER FAULT  TORQUE
umIT

1 8:55
Spd Command Src
MULTI-STEP

SUB MENU EE  DATAENTRY

8:55

A0 ADJUST
A2 S-CURVES

EE SUBMENU EE  DATAENTRY

[

READY RUN USER FAULT  TORQUE
umIT

EE SUBMENU DATAENTRY

RUN USER FAULT  TORQUE
LIMIT

8:55

2
Accel Rate 0

SUB MENU B DATAENTRY

Figure 33: Operator Navigation

39

READY RUN USER FAULT  TORQUE
umMIT

ay 20

8:55 M
C0 CONFIGURE
C2 LOGIC INPUT

EE SUBMENU EE  DATAENTRY

- -
READY RUN USER FAULT ~ TORQUE
umIT

2 8:55
Logic Input 1
DRIVE ENABLE

SUB MENU B DATAENTRY




Parameters

Menus
Each menu has a number of sub-menus, see
Figure 32.

Menu Navigation

How these keys in Figure 31 operate is
dependent on the “level” (i.e. menu, sub-menu
or entry level.) In general, the “ENTER” and
“ESCAPE” keys control the level. That is the
ENTER key used to move to a lower level and
the ESCAPE key is used to move to a higher
level. The arrow keys control movement; with
the up and down arrow keys controlling vertical
position. And the left and right arrow keys
controlling horizontal position.

Navigation at the Menu Level

At the menu level, the up and down arrow keys
cause the display to show the sub-menus.

The side arrow keys cause the display to
select which menu is active. When the end is
reached (either up, down, left or right),
pressing the same key will cause a wrap
around.

] ] ] ]
TORQUE
UM

READY RUN USER FAULT

8:55
A0 ADJUST
Al DRIVE

El  SUBMENU HEl DATAENTRY

Each menu will remember the last accessed
sub-menu. The left and right arrow keys will
navigate between these last active sub-menus.
This remembrance of last active sub-menu is
volatile and will be lost at power down.

When any sub-menu is displayed, pressing the
“‘ENTER” key will place the operator in the sub-
menu level.

Navigation at the Sub-menu Level

When in the sub-menu level, the SUB-MENU
LED on the digital operator is lit. 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
items in the sub-menu.

[l [l [l [l
READY RUN USER FAULT TORQUE
umim

8:55

Contract Car Spd

SUB MENU El DATAENTRY
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Navigation at the Entry Level

When in the entry level, the DATA ENT LED
on the digital operator is lit. At the entry level,
the functions of keys are redefined. The
“ESCAPE” key remains as the key used to
move back to the higher 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.

READY RUN USER FAULT TORQUE
umIm

8:57

Contract Car Spd

Max 1500.0

El  SUBMENU DATAENTRY

Upon exiting a sub-menu via the “ESCAPE”
key, the last item number is “remembered”.
The next time this sub-menu is entered, it is
entered at the “remembered” item number.
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 DO has 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
items. Remember, that the “remembering” of
sub-menus and sub-menu items is volatile and
is lost at power-down.

Hidden Parameters

There are two types of parameters: standard
and hidden. Standard parameters are
available at all times. Hidden parameters are
for more advanced functions and are available
only if activated. Activation of the hidden
parameters is accomplished by setting of a
utility parameter, HIDDEN ITEMS U2. See
details in Hidden Items on page 119.

Magnetek Explorer

Magnetek Explorer is a program available at
www.elevatordrives.com. This allows you to
use a computer to download and upload the
parameters in the A and C menus. Version
3.4.5 or later should be used.



Adjust AO Menu

Drive A1 Submenu
NOTE: When Hidden Item appears with the
parameter description, it indicates that its

Drive A1 Submenu

NOTE: When Run lock out appears with the
parameter description, the parameter cannot
be changed when the drive is in the RUN

appearance in the list is controlled by the mode.
HIDDEN ITEMS setting. See details on page
1109.
Parameter Description Units Range ENGLI?sifau,\thmc Hidden| Run
[Alphanumeric] U3) u3) Item | lockout
(Contract Car Speed) This parameter
Contract programs the elevator contract speed in feet fom 0.0-1500.0 | 400.0 )
Car Spd per minute (fpm) or meters per second (m/s) N Y
[A101] m/s | 0.000 - 8.000 - 0.000
(Contract Motor Speed) This parameter i
Contract programs the motor speed at elevator 1130.0
Mtr Spd | ¢ontract speed in revolutions per minute rpm | 0.0-3000.0 — 00 N Y
[A102] (rpm). 130.0"
(Response™) This parameter sets the
sensitivity of the drive’s speed regulator in
Response" terms of the speed regulator bandwidth in
i radians. The responsiveness of the drive as rad/
[A103] it follows the speed reference will increase | " i | 1.0 -50.0" 10.0"" N* N
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.
| (System Inertia") This parameter sets the
Inertia"" | equivalent of the system inertia in terms of i i i i i
[A104] the time it takes the elevator to accelerate to | €€ | 025 =50:00 2.00 N N
motor base speed at rated torque.
(Encoder Pulses) This parameter sets the i
Encoder pulses per revolution the drive receives from 1024
Pulses the encoder. This value is directly from the PPR {500 -40000 i N Y
[A105] encoder nameplate. 10000
(Serial Counts / Revolution") This parameter
sets the number of discrete absolute
Serial | positions per rotor revolution that the drive i
Cnts/ Rev" |receives from the absolute encoder (if none' | 0-25000" 819" N yi
[A106] applicable). The value for a 13-bit encoder
is 8192. All recommended Heidenhain
encoders will be 8192.
(Motoring Current Limit) This parameter sets
the maximum torque allowed when in the
Mtr Torque mqtoring mode. This parameter may need
Limit adjustm_ent to re_du_ce the effects of field % 0.0=275.0 200.0 N N
[A107] weakening. Units in percent of rated torque. ) : )

Note: The Torque Limit LED will be lit once
the limit defined by this parameter is
reached.

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Drive A1 Submenu

Default

[PAIa[‘Jrhaamji‘lttji::] Description Units Range EN((EE)SH MEJ:?;C HI|?:r$1n loEEgut
(Regenerating Current Limit) This
parameter sets the maximum amount of
regenerative torque the drive will see during
Regen regeneration. This parameter may need
Torg Limit |adjustment to reduce the effects of field % 0.0-275.0 200.0 N N
[A108] weakening. Units in percent of rated torque.
Note: The Torque Limit LED will be lit once
the limit defined by this parameter is
reached.
(Flux Weakening Factor') This parameter
limits the maximum amount of torque
available at higher speeds. When the drive
is commanding higher speeds, this
P | e e U L
i erine Ol’que Imits i i i i i

Factor | and REGEN TORQ LIMIT). This parameter | 60 - 100 100 Y N

[A109] is used to reduce the effects of field
weakening and reduce the amount of motor
current produced at higher speeds. Units in
percent of torque.

For further information, see page 55.
(Torque Limit Message Delay) This

Trq Lim parameter determines the amount of time

Msg Dly |the drive is in torque limit before the “HIT sec | 0.00-10.00 0.50 | 2.00 Y Y
[A110] TORQUE LIMIT” alarm message is

displayed.
(Gain Reduce Multiplier"") This parameter
is the percent of ‘response’ the speed

Gain regulator should use in the ‘low gain’ mode.

Reduce This value reduces the RESPONSE value iii i iii iji iii
Mult™™  [when the drive is in ‘low gain’ mode. (i.e. % 10-100 100 Y N
[A111] setting this parameter to 100% equals no

reduction in gain in the ‘low gain’ mode).
See GAIN CHNG LEVEL on page 56.
(Gain Change Level ") This parameter sets
Gain Chng [the speed level to change to low gain mode
Level " [ (only with internal gain switch). See GAIN %" | 0.0-100.0"" 100.0"" y ' N
[A112] CHNG LEVEL on page 56. Unitsin
percent of rated speed.
(Speed Deviation High Level') This
Spd Dev Hi |parameter sets the level at which a speed _

Level' deviation alarm will be declared. For more %' 0.0-99.9' 10.0' Y' N'

[A113] information, see SPD DEVIATION on page
57.

(Ramped Stop Time"") Time to ramp torque
Ramp_ed from rated torque to zero. Note: this
Stopivi'il'lme parameter is used only with torque ramp sec" | 0.00-=250"" | 0.20" |0.50% | Yy N
down stop function. For more information
[A114]

see RAMPED STOP TIME on page 57.

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Drive A1 Submenu

Parameter
[Alphanumeric]

Description

Units

Range

Default

ENGLISH | METRIC
(U3) (U3)

Hidden
Item

Run
lockout

Contact Flt
Time
[A115]

(Contact Fault Time) When external logic
outputs are used to control the closing of the
motor contactor, this parameter sets the
amount of time delay at start until the drive
output is enabled and current flows. And
when external logic inputs are used to
confirm the closing of the motor contactor,
this parameter sets the time allowed for the
contactor’s auxiliary contacts to reach the
user commanded state before a
CONTACTOR FLT occurs.

sec

0.10-5.00

0.50

Contactor
DO Dly
[Al16]

(Contactor Drop-out Delay) When the drive
controls the motor contactor via CLOSE
CONTACT logic output, this parameter,
CONTACTOR DO DLY (A1), allows the user
to delay the drive’s dropout of the motor
contactor. The CONTACTOR DO DLY
Timer Delay starts when the speed regulator
release signal goes false.

sec

0.00-5.00

0.00

Flt Reset
Delay
[A117]

(Fault Reset Delay) When the drive is set
for automatic fault reset, this is the time
before a fault is automatically reset.

sec

0-120

Flt Resets /
Hour
[A118]

(Fault Resets per Hour) When the drive is
set for automatic fault reset, this is the
number of faults that is allowed to be
automatically reset per hour.

Brake Pick
Time
[A119]

(Brake Pick Time) If the brake pick fault is
enabled, this parameter sets the time
allowed for the brake pick feedback not to
match the brake pick command before a
BRK PICK FLT occurs. Also, when the user
switch SPD REF RELEASE (C1) is set to
brake picked, this parameter determines the
amount of time the drive will command zero
speed after the RUN command is removed
(time allowed for the brake to close).

sec

0.00 -5.00

1.00

Ab Zero
Spd Lev "
[A122]

(Auto Brake Zero Speed Level ") This
parameter sets the speed point that will be
considered as zero speed for the auto brake
function. The units are % of contract speed
and the parameter has a maximum value of
2.00% and a default value of 0.00%.

In order to use the Auto Brake function, a
logic output needs to be configured for
AUTO BRAKE (C3), the parameter SPD
COMMAND SRC(C1)=MULTI-STEP,SER
MULTI-STEP or SERIAL, the parameter
SPD REF RELEASE(C1)=BRAKE PICKED,
and the parameter BRAKE PICK
CFRM(C1)=INTERNAL TIME or EXTERNAL
TB1.

%i,ii

0.00 — 2.00"

0.00"1

Y iii

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Parameter
[Alphanumeric]

Description

Units

Range

Default

ENGLISH | METRIC
(U3) (U3)

Hidden
Item

Run
lockout

Ab Off
Delay "
[A123]

(Auto Brake Off Delay ") This parameter
determines the time after zero speed is
reached (level determined by the AB ZERO
SPD LEV (A1) parameter) that the Auto
Brake logic output goes false. The units are
seconds and the parameter has a maximum
value of 9.99 seconds and a default value of
0.00 seconds.

sec

0.00 — 9.99 "

0.00"

Y iii

Yi,ii

Brake Pick
Delay"
[A120]

(Brake Pick Delay™) When external logic
outputs are used to control the mechanical
brake, this is the time delay from a drive run
command until the brake is picked. This
time delay needs to be set for the following:
have DC injection current before the
mechanical brake is picked and have DC
injection current after the mechanical brake
is picked to allow the brake to fully open.

sec

0.00 — 5.00"

0.50'"

N iii

% iii

Brake Drop
Delay"
[A121]

(Brake Drop Delay") When external logic
outputs are used to control the mechanical
brake and ramp to stop is selected, this
parameter sets the time delay to set the
brake after decelerating to the DC Stop
Freq. This time delay needs to be set for the
following: have DC injection current before
the mechanical brake is closed and after the
mechanical brake is picked to allow the
brake to fully open.

sec

0.00 — 5.00™

0.50'"

N iii

Y 1

Brake Hold
Time
[A124]

(Brake Hold Time) If the brake hold fault is
enabled, this parameter sets the time
allowed for the brake hold feedback not
match the brake hold command before a
BRK HOLD FLT occurs.

sec

0.00-5.00

0.20

DC Start
Level"
[A125]

(DC Injection Current Start Leveli") The
level of DC injection current at start is a
percent of motor rated current. The DC
injection current will hold the motor shaft in a
fixed position as the drive outputs a DC
current to the motor. At the start, it is
important to have DC injection current
before the mechanical brake is picked to

(ALl

0.0 - 150.0"

80.0" | 50.0"

NIII

YIII

DC Stop
Level"
[A126]

allow the brake to fully open
[

(DC Injection Current Stop Level™) The level
of DC injection current at stop is a percent of
motor rated current. To hold the motor shaft
in a fixed position the drive will output a DC
current to the motor. At the stop, itis
important to have DC injection current
before the mechanical brake is closed and to
have DC injection current after the
mechanical brake is closed to allow the
brake to fully set.

(ALl

0.0 - 150.0"

50.0"

NIII

YIII

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Default i
[PAIaprhaa::fnt:iL] Description Units Range EN((L;J|5|)SH | MF(EJ;IC Hllfgne_ln |O§EQUt
(DC Injection Stopping Frequency") The
frequency at which DC injection begins to
DC Stop |occur when the drive is decelerating to a
Freq" stop. If ramp to stop is selected and the run | Rzl 0.0 = 10.0 0.5 N v
[A127] command is removed, the drive decelerates
from its current speed to the DC stop
frequency and then DC injection is applied.
(DC Injection Current Start Time") The time
DC injection current is applied following a
valid run command until the release of the
speed command. After receiving a valid run
DC Start command the drive will maintain DC Start
NN Level current for Dc Start Time in seconds i i i i N
Time before releasing the internal speed Sec 0.00-5.00 1.00 N A
[A128] reference allowing the drive to ramp up in
speed. Atthe start, it is important to have
DC injection current before and after the
mechanical brake is picked to allow the
brake to fully open.
(DC Injection Current Stop Time") The time
the level of DC injection current at stop is at
DC STOP LEVEL. If ramp to stop is
DC Sto select_ed, the drive will ramp down in speed
Time”'p following removal of the run command to the sec | 0.00-5.007 1.00" N Vi
DC Stop Freq and will then output DC Stop ‘ ‘ ‘
[A129] Level current for DC Stop Time seconds. At
the stop, it is important to have DC injection
current after the mechanical brake is closed
to allow the brake to fully close.
(Overspeed Level"") This parameter sets
Overspeed t_he percentage o_f rated speed the drive uses
Level (in conjunction with OVERSPEED TIME, o 100.0 - 115.0" yii N
below) to determine when an OVERSPEED 150.0"" )
[A130] FLT occurs. Units in percent of contract
speed.
Overspeed (Overspeed Time"") This parameter sets the
Timen time that the drive can be at or above thg sec” | 0.00-9.99" 1.00" i N
[A131] OVERSPEED LEVEL (Al), before the drive ) ) )
declares an OVERSPEED FLT.
Overspeed (Over Speed Multiplier) This parameter sets
Mult the percentage of contract speed for the % | 100.0 - 150.0 125.0 v N
[A132] OVERSPEED TEST (U4).
(Stall Test Level") This parameter sets the
percentage of motor current the drive uses
Stalltest QTMCEFA’LB)CHOE with S.TALE FAULTSTALL
ii to determine when an i i . . .
L[,iglg] FAULT occurs. In order fora STALL TEST | 7© | 9-0—2000 200.0 N v

FAULT to occur, it must be enabled by the
STALL TEST ENA (C1) parameter. Units in
percent of rated motor current.

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Parameter
[Alphanumeric]

Description

Units

Range

Default

ENGLISH | METRIC
(U3) (U3)

Hidden
Item

Run
lockout

Stall Fault
Time"
[A134]

(Stall Fault Time™) This parameter sets the
time that the drive can be at or above the
STALL TEST LVL(A1), before the drive
declares an STALL TEST FAULT. In order
for a STALL TEST FAULT to occur, it must
be enabled by the STALL TEST ENA (C1)
parameter.

sec

0.00 — 9.99"

5.00iii

Niii

NIII

Slip Comp
Time"
[A135]

(Slip Compensation Time Constant™) Slip
compensation filter time constant. Adjusted
for slip compensation response and stability.
By increasing the value of the parameter,
the response time of the slip compensation
function will become slower. Reducing the
parameter to a lower value makes the slip
compensation function respond more
quickly. Note: Setting the parameter too
low may result in unstable motor operation
or setting the parameter too high will result
in very poor response.

NOTE: it is usually best to leave this
parameter set at default of 1.5 seconds.

Slip compensation allows an open-loop drive
to maintain constant motor speed regardless
of loading. The function adjusts the drive’s
output frequency (and output voltage) to
compensate for motor slip as the motor load
is increased. The compensation is based on
the motor rated speed, frequency and
calculated motor torque, therefore a valid
value must be entered for the Rated Motor
Speed (RATED MTR SPEED(A5))

sec

0.01-2.00"

l.50”|

NIII

Niii

Slip Comp
Gain"
[A136]

(Slip Compensation Gain™) Multiplier of
motor rated slip at rated torque. Setting the
parameter to 1.00 compensates the drive
output frequency by rated slip at rated
torque. Setting the Slip Compensation Gain
to 0.00 disables the slip compensation
function.

NOTE: it is usually best to leave this
parameter set at the default of 1.0.

Slip compensation allows an open-loop drive
to maintain constant motor speed regardless
of loading. The function adjusts the drive’s
output frequency (and output voltage) to
compensate for motor slip as the motor load
is increased. The compensation is based on
the motor rated speed, frequency and
calculated motor torque, therefore a valid
value must be entered for the Rated Motor
Speed (RATED MTR SPEED(A5))

none'

0.00 — 2.00"

1.00"

Niii

Niii

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Parameter
[Alphanumeric]

Description

Units

Range

Default

ENGLISH

(CE)]

METRIC
U3)

Hidden
Item

Run
lockout

Torq Boost
Time"
[A137]

(Torque Boost Time Constant™) This
parameter is the torque boost filter time
constant. Adjusted for torque compensation
response and stability. Increasing the value
of the parameter, decreases response.
Reducing the parameter to a lower value
increases response.

NOTE: it is usually best to leave this
parameter set at the default of 0.5 seconds.

Torque compensation automatically boosts
the drive’s output voltage, in excess of the
programmed V/Hz pattern, as the load
demand increases. Torque compensation
counters the voltage drop in the motor stator
resistance. This function has the greatest
effect at low speeds improving load
response. When using torque compensation,
a valid value must be entered for the motor’s
no-load current (% NO LOAD CURR(A5))

sec

0.01 — 1.00"

0.05‘“

Niii

Niii

Torq Boost
Gain"
[A138]

(Torque Boost Gain") This gain controls the
differential term in the voltage boost
function. This affects the rate of response of
the torque boost. Setting the Torque Boost
Gain to 0.00 disables the torque boost
function.

NOTE: this function is defaulted off (TORQ
BOOSTGAIN=0.0). If adjustments need to
be made follow the guidelines listed in the
“Performance Adjustments” on pagel79.

Torque compensation automatically boosts
the drive’s output voltage, in excess of the
programmed V/Hz pattern, as the load
demand increases. Torque compensation
counters the voltage drop in the motor stator
resistance. This function has the greatest
effect at low speeds improving load
response. When using torque compensation,
a valid value must be entered for the motor’s
no-load current (% NO LOAD CURR(A5))

none'

0.00 — 2.00"

0.00'"

Niii

Niii

Spd Dev
Lo Level""
[A139]

(Speed Deviation Lo Level"") Range around
the speed reference for speed deviation low
logic output. For more information, see SPD
DEVIATION on page 57. Units in percent of
contract speed.

%i,ii

0.1-20.0""

10.0"

20.0""

Yi,ii

Ni,ii

Spd Dev
Time""
[A140]

(Speed Deviation Time"") This parameter
defines the time the speed feedback needs
to be in the range around the speed
reference defined by SPD DEV LO LEVEL
(A1) before the Speed Deviation Low logic
output is true. For more information, see
SPD DEVIATION on page 57.

sec

0.00 — 9.99"

0.50""

5.00""

Yi,ii

Ni,ii

' Parameter accessible through CLOSED LOOP (U9) Operation
" Parameter accessibly through PM (U9) Operation
" Parameter accessible through OPEN LOOP(U9) Operation
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Default

Parameter _ . Hidden| Run
[Alphanumeric] Description Units Range EN(%':,,')SH MEJSR)'C Item | lockout
(Speed Deviation Alarm Level") This
Spd Dev | parameter sets the level at which a speed )
Alm LvI" | deviation 