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EMERSON CTTG #127

Industrial Automation

S,
QL and SM-EZ Motion

This document pertains to all Unidrive SP models using an SM-EZMotion Module
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AWARNING

DO NOT ASSUME POWER IS OFF BECAUSE THE DRIVE DISPLAY APPEARS
DEAD OR NO FANS ARE HEARD. THE VOLTAGE APPLIED TO THIS DRIVE CAN
BE LETHAL IF TOUCHED !

When commissioning a drive it is advantageous to achieve stable rotation of the
motor prior to advanced programming. This is important to ensure the drive, motor,
and feed back device are working accordingly. Once advanced programming has
been added to the drive and operation is not as you intended, it may prove more
difficult to diagnose any problems that arise. Knowing the motor, drive, and feedback
device are operating properly is a great advantage.

The purpose of this document is to give a basic set of steps to follow during the
initial commissioning of a Unidrive SP with an SM-EZ Motion module installed to
achieve a motion profile. This document will cover basic set up of the drive, tuning,
phasing, and achieving a basic jog motion using Power Tools Pro to configure the
drive and EZ Motion module. This document can also be used in the event a
drive/motor are not operating properly after an SM-EZ Motion start up has already
taken place. If this is the case you must save all drive and module data before
proceeding.

You can be certain the Unidrive SP, Motor, Feedback device, and SM-EZ
Motion Module are operational after completing the instructions in this guide.
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Do not install the SM-EZ Motion module before the first power up. Your Unidrive
SP comes out of the box with open loop factory defaults loaded. We will need to
set the drive motor map to your motor specifications, run the autotune/phasing

test, and then run the motor.

If you have decided SM-EZ Motion was the right choice for your application then
you have also chosen an induction motor with a feedback device or a servo motor.
Wire the SP drive, motor, and feedback device as per manufacturer specifications.

Do not enable the drive at this time (No connection to pin 31)
When the wiring has been completed then apply power and set the parameters
below into the drive. You will need the information off the motor nameplate and feed

back device to set the drive up properly. Be certain you follow the instructions for the
type of motor you have. Either servo or induction.

Confirming Drive, Motor, and feedback Operation

Defaulting to Closed Loop Vector and preparing to program (See next page for Servo)

Set parameter 00.00 to 1244 (1233 for Europe)
Press the red reset key

Set parameter 00.49 to L2

If the drive trips “th” set #7.15 = Volt

Set parameter 00.00 to 1254 (1253 for Europe)
Set parameter 00.48 to CL Vect

Press the red reset key

Set parameter 00.00 to 1000

Press the red reset key

CoNoOORWN =

Basic Programming in Closed Loop Vector

Parameter Description Value
0.02 Max Reference Motor Name PLate
0.05 Reference Select Pad (4)
0.06 Current Limit 50.0
0.17 Current Demand Filter 2.0
0.27 Encoder PPR Encoder Name Plate
0.42 Number of Motor Poles Motor Name Plate
0.44 Motor Voltage Motor Name Plate
0.45 Motor Rated FL Speed Motor Name Plate
0.46 Motor FL Amps Motor Name Plate
0.47 Motor Frequency Motor Name Plate
3.36 Encoder Power Supply| Encoder Name Plate
3.38 Encoder Type Encoder Name Plate

Perform a parameter save by setting #0.00 = 1000 and pressing the red reset key.
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Automatic Tuning in Closed Loop Vector

o=

Set #00.40 to a 1

Enable the drive (terminal 31)
Give a RUN command (green button on the keypad)
If the drive completes the autotune with no errors continue

The following steps will cause the motor to rotate.
“#**  Ensure it is safe to do so.

©ooNOO

Disable the drive (terminal 31)
Set#00.40toa 2

Give a RUN command (green button on the keypad)
Wait for the motor to come to a stop and disable the drive
If the drive completes the second autotune with no errors then you can ramp

the motor up and down using the keypad on the drive.

Defaulting to Servo and preparing to program

©CoOoNOORWN =

Set parameter 00.00 to 1244 (1233 for Europe)

Press the red reset key
Set parameter 00.49 to L2

If the drive trips with “th” set #7.15 = Volt
Set parameter 00.00 to 1254 (1253 for Europe)

Set parameter 00.48 to Servo
Press the red reset key

Set parameter 00.00 to 1000
Press the red reset key

Basic Programming in Servo Mode

Parameter Description Value
0.02 Max Reference Motor Name PLate
0.03 Accel Rate 2.0
0.04 Decel Rate 2.0
0.05 Reference Select Pad (4)
0.06 Current Limit 50.0
0.17 Current Demand Filter 2.0
0.27 Encoder PPR Encoder Name Plate
0.42 Number of Motor Poles Motor Name Plate
0.44 Motor Voltage Motor Name Plate
0.46 Motor FL Amps Motor Name Plate
3.36 Encoder Power Supply | Encoder Name Plate
3.38 Encoder Type Encoder Name Plate
6.01 Stop Mode rP
6.08 Hold Zero Speed OFF
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Perform a parameter save by setting #0.00 = 1000 and pressing the red reset key.
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Automatic Phasing and Tuning in Servo Mode

The following steps will cause the motor to rotate.
Ensure it is safe to do so.

Set#00.40to a 1

Enable the drive (terminal 31)

Give a RUN command (green button on the keypad)

If the drive completes the autotune with no errors continue

Disable the drive (terminal 31)

Set#00.40toa 2

Give a RUN command (green button on the keypad)

Wait for the motor to come to a stop and disable the drive

If the drive completes the second autotune with no errors then you can ramp the
motor up and down using the keypad on the drive.

©CoNoOORWN =

If you have completed the steps above successfully then the wiring, drive,
motor, and feedback device are working properly. You have ramped the motor up
and down using the enable input and the drives keypad. We can now install the
SM-EZMotion module and perform simple motion.

Comfirming EZ Motion Operation

Power down the drive. The manufacturer recommends 10 min. prior to seating
a module in a drive slot. Insert the SM-EZ Motion module into the drive. If you do
not have any other modules installed then slot three is recommended. It provides
the most mounting support for the module. If you have multiple modules fill the
drive slots starting with slot 3 and working towards slot 1. Power the drive back on
and plug your serial communications cable between the RJ45 jack on the drive and
the D-shell port on your computer. Open Power Tools Pro. The latest version can
be downloaded from the link below.

Power Tools Pro

http://www.emersonct.com/download usa/software/SMEZMotion/PowerTools Pro 3 0Oe.exe

Starting a new test file

Open Power Tools Pro then
click New File and select
SM EZMotion Setup
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http://www.emersonct.com/download_usa/software/SMEZMotion/PowerTools Pro 3_0e.exe
http://www.emersonct.com/download_usa/software/SMEZMotion/PowerTools Pro 3_0e.exe

Motor and Drive Set Up for Testing

Choose the drive model and operating mode

£X Emerson Control Techniques - PowerTools Pro - [SM-E2ZMotion  [AXIS_1.E2M |Created with

. File Edit Device Options Tools Wiew Window Help

D[s|@|8| 5 tlulo] -1 | Al-| B]5] ﬁlolwﬁl 2 [mw] = 2[w2

g Axis 1

Hardvsare
Crivef Encoder

o o
¥y Siot 2 - empty
Slot 3 - EZMation
{Ty Drive Menu Watch
Drive Menu Initiglize

. Motion

E| Programs
—

_EHW
mllive Type '5p14g1 vl Drive mode I@
Jid|

Mator Type |WT207

Drive Encoder Port | batar |

E ontiguration

Encoder Type IQuadrature Incremental w/ Commutation Outputs j

Encoder Setup

|5 ol x

Encoder Supply Yoltage

Expand Hardware
and click on
Drive/Encoder

Set the encoder options to match the

Click on the
Motor tab shown
below

Il File Edit Device Options

encoder on your motor. If you are not
sure of any values refer to the name-
plate or data sheets for your encoder.

‘IEmerson Control Techniqu. s - PowerTools Pro - [SM-EZMotion  [AXIS_1.EZM] Ere
Wiew Window Help

g [m[ 3
g [ S|

D|S|-|S| 3| 1a]aB

x| Als| Bzl slelslr] 5lmwl E 2|

= E Axis 1
B status
=35, Hardware
ol Crivef Encoder
1 Slot 1 - emphy
a Slot 2 - empty
yi Slot 3 - EZ2Mation
Ty Drive Menu Watch
Drive Menu Initidlize
o9 Setup
o @ 10 Setup
- ¥4 Motion
]--- Programs

'Q Metwork

Eem i e ieal

hfiguration
’7Dr| Type Ispmm vl Drive mode | Serva 'I

flmtar T 7all

DrlveEncnde‘nrt Motar ’

[T Use Motor Data From .ddf File

Mator Mame
Peak Current
Continuous Current Rating
Mator Poles

FRotar Inertia

MatarkE

Phase Resistance 5P
Phase Inductance 5P
M ax Operating Speed
Themnal Time Constant

Encoder Phaze Angle

—Yalues from Drive

Apply to Config.

<5 |

0.00 Ohms
0.00 mH

(100 degrees

Enter motor data here. If you are unsure of the values to enter see the motor
nameplate, refer to the data sheet or contact the motor manufacturer.
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m Fil= Edit Device Options Taools View ‘Window Help

D[@|=|&| 5| 1alwln] -] A~ B|F] &

‘?";Emersun Control Techniques - PowerTools Pro - [SM-EZMotion  [AXIS_1.

] E(m Choose the Slot with your

Slot Configuration
= Ais 1

H Status

% Drivef Encader

$ag Slok 1 - empty

i Slot 2 - empty

g clor 3 - EZMatian
0¥ Drive Menu Watch
Drive Menu Initislize

EZMotion module and configure

Sothumber s < the Slot Number and Slot Module
S Hardare SooModde [EMom 7] accordingly. Set up any other

modules at this time.

‘:{’;Emersnn Control Techniques - PowerTools Pro - [SM-E2ZMotion  [AXIS_1.E2ZM] Created with PTools s

Wl Fle Edit Device Options Tools View ‘Window Help

D[S|E|&| 5] 1alwaln] 22| AL B|5] 2]e]

Select Jog0 from the

|| D 2 menu tree and set the

= E Aixis 1 Jog Humber 0 =

B status Jog Name Jog0
+- &, Hardware . -
i I:I‘ Setup Time Base Fealime |

=@ /0 Setup

- #% Motion
=N Calculations ]
@ Jog Calculations
Accel Distance  B.EBET Tevs
] ﬁ Homes )
- A Indexes Decel Distance  B.BBET Tevs

i Gearing
7 Profiles
+ Programs

oIt Mebwrk,

Velacity 200 — followin g:

Acceleration |50 Tevs/m/'s

Deceleration [50  reve/mis Enter 200 for Ve|OCIty

Enter 50 for Acceleration
Accel Time 4.0000 Seconds
Decel Time 4.0000 Seconds

Enter 50 for Deceleration

Confirming Communication Settings

‘E.-;Emerson Control Techniques - PowerTools Pro - [SM-E2ZMotion  [AXIS
[ File Edt Device | Options Tools Wiew Window Help

Preferences... ¥ Communicakions...

—  User Levels..,

Ptools Operation. ..

v show Advanced Views

Modbus Setup x|

Mawimurn Node Address |4

Mate
Mode addiesszes ae ohe-based. For example, a node address of 31
indizates that there are a maximum of 31 devices

Communications Setup ﬁ
o P
" Com1 3600
& Com2 = 13200 Cancel
€ Com3 SM-EZMotion only
lcon [ ]
£ Coms " 33400+

o ¢ 7R
" CombB p
& Com? 115200
* Dioes not suppart
o~
E20 CT-Comms cable
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Click on options and then
choose the Communications
option

Choose Configure Serial Port

Confirm the settings coincide
with the drive and your PC.
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Download the Set Up to the Drive

‘:{;Emersun Control Technigues - PowerTools Pro - [SM-EZMotion  [AXIS_1.EZM] Created with PTools ¥3.0¢
m File Edit Device Optj ols  Wiew indow  Help

Dl={=|&] 4 1] A5 S| 2lelsr| oM@ 2%
- [ ——

‘ ‘ LI [

Press the button shown above to download you Power Tools
Pro configuration to the module in the drive.

‘_{,Emerson Control Techniques - PowerTools Pro - [SM-EZMotion  [AXIS_1.EZM] Creat:
Wl File Edit Device | COptions Todls View ‘Window Help

Preferences. .. Communications... hl E Wlwl @ |.| ‘l IE ? |k?| |

User Levels...

Click on Options,
Preferences, then Show
Advanced Views

Ptools Operation. ..

+ Shaow Advanced Yiews

This will allow you to select
the Drive Menu initialize.

Program0

*@ Metwiork
{-E;En'lersnn Control Techniques - PowerTools Pro - [SM-EZMotion [AXIS_1.EZM] Created with PTools . . “ 9
[l Fil: Edit Device Options Tocls Yiew ‘Window Help |f the drlve trlpS th after the
D|=(d|&| 5] mlvals] ~ix]| 25| BlE] 2lela]i] Bl [E 2[w] SM-EZ Motion download set
By o e e ot D Menu.7.15 = 6
= &, Hardware o
f@ Dlrive,l’ Encader 9| | M| | /“ | | | ﬂ ’E E
in Slot 1 - EZMation ™ $.35 - 0 Dicable & p— = Th . g .
oz |t D) TR LRI TYAT AN s v swee | IN the Drive Menu Initialize
‘I\“'So.t3-npp|cat|onspus —_ ahle Sequencer Latching OFF file and re eat the download
"E E E Mern.7.15 = 6 'APlog input 3 should be a thermistor with no short circuit p .
Drive Menu Initiglize
-

EZ Motion Autotune

An autotune can be performed after a successful download has taken
place and the SM-EZ Motion software is online with the drive. Go back to the
motor tab under Drive/Encoder and click on the Run Auto-Tune button.

':I;Emerson Control Techniques - PowerTools Pro - [SM-E2Motion [AXIS_1.E2M] Created with PTool.
m File Edit Device Options Tools Wiew ‘Window Help

D|S|=|&| 5| 1alvajo] ~i]x] Al-| 5]5] @|els|r] &@m| 0 2[M|

Configuration
= E Axis 1 Drive Type  [5p1402 - Diive mode | Servo hd
B status
=~ ¥ Hardware j
ic:;: I" -Un Diive Encoder Pt Matar l
aig Slok 2 - empty ™ Use Motor Data From . ddf File

N e .
w Slot 3 - Applications Plus Mator Parameters Walues from Dirive

1Y Drive Menu Watch
Drive Menu Inialize Motor Name 7SUMB400CARA Run Auto-Tune ’
i
+ Q‘ Setup Peak Current 380 Amps iz
&
il

1/ Setup Save [Press to exef
L ook I =N 1471
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ﬂ EMERSON Control Technigues - PowerT ﬂ

WARMING - This AutoTune_ will cauze motion. Be sure all tooling and You must manually cycle Drive Enable O to activate Auta Tuning,
perzonnel are clear of machinery. Fead and understand the

Ak Ef d of tuni ill d b le: Drive Enable OFF then OM,
WARN I NG dezcription of the selected AutoTune before proceeding. Failure to do @ end of tuning you Wi nesd to eycle Liive Enale N
sa may result in damage to machinery or persanal injury. O
“Your drive enable circuitry must be functional to perform the drive Auto Tune,

Do MOT rely solely an the software ta stop the AutoT une procedure ar motion caused by it. The drive enable or main
supply shutoff should be used for thiz purpose.

AutoTune Steps

1] To run the AutoT une, the drive enable must first be deactivated.

2] Select the desired AutaTune Mode, and click Proceed.

3] Activate the drive enable input to start the AutaT une.

4] %hen the AutoTune is complets, the drive enable must then be cycled to again enable the drive.

Ensure it is safe for the
motor to rotate

AutoTune Mode Selection Froceed

& &uto Tune Mode 2

Dezcription of Selected AutoTune Mode m CIICk Proceed Shown to the Ieft

The motor iz otated by up to 2 revolutions in the forward direction. The drive applies rated curent to the motor
during the test and measures the Encoder Phase &ngle. The phase angle measurement is taken when the motor
hasz stopped at the end of the test. Therefore, there must be no load on the motor when it iz at rest for the comect H

angle to be measured. CIICk OK ShOWﬂ above
After the phase angle measurement, a stationary test is performed to measure the Phase Resistance and Phase
Inductance.

Disable then enable the drive.
ottt eeons s e i ik The drive should now perform the

2] Press the [4pply to Config.] button to transfer the tuning results to your configuration.
3] Save your configuration using File> Save. aUtOtU ne .
4] Download your configuration that containg the tuning results uzing Device: Download.

5] If desired press [Save .ddf Values] buttan to save mator data to .ddf far use in future configurations.

Testing the Joq0 Profile

::’.';Emerson Control Techniques - PowerTools Pro - [SM-EZMotion [AXIS_1.EZM] Created with PTool:
i File Edt Device Options Took ‘iew ‘Window Help

D||@|&| 5| 1n|ian] ~ilx] Al-| F]5] @|eler] 8l@mm| @ %[

- B s 1 Jog Murmber 0 il Welocity 200 revadm
B status Jog Mame Jogl Acceleration |30 revs/mds
+- &, Hardware

-3 setup Time Base Riealime x| || Deceleration |50 reve/mss

4@ 10 Setup

= %’1 Mation
= % Jogs Online Calculat\ons]
- L Feedback
= Jogl Posttion Fezdback 1601.7924 revs
=] m Homes Velocity Feedback 0 revs/m
+ i‘?IGndexes Current Demand 20 %
e earing Following Error 00007 revs
iy Profiles .
I aster Velocity 0.00000 Rewvs/s
2 Programs
‘ Programi Contral Panel
- Netwark g— g—

OO

Jog Reverse Jog Forward

Go back to the Jog0 in the menu tree. If you are still online with the drive an Online
tab will appear. You can click on the arrow button to jog forward or jog reverse. Test this
function.

You have completed the testing of the motor, drive, feedback device, and SM-EZ
Motion module. You can now move on to advanced programming of the drive.

Questions ?? Ask the Author:

Author: Jeff Wilcox e-mail : jeff.wilcox@emersonct.com
(716)-774-0093
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