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- Application Note
' E. M700 Demo
ANO0009

—_All fordreams Rev.04, 11/20/17

This Application Note applies to the M700 & M702 Drive Series

Basic M700 Demo Drive and Motor Setup using MConnect Software

This application note will demonstrate how to set up the M700 demo for Analog Velocity Mode using
MConnect software. The application note will focus specifically on using the MConnect software and
will assume the user has an Ethernet patch cable connected to the drive with a PC static IP address set
to be able to communicate to drive IP address 192.168.1.100 along with a M700 demo unit connected

to 230 Vac input voltage.

After opening the MConnect software select ‘New project’. Keep the default ‘Empty Project’ enter a
Name for the project or accept the default name shown by Selecting ‘OK’.

Project Management x

Project Management
o2 Set-up and work with sets of drives.

Create or Open a Project Recent Projects
1 My Project 15 =
e | kM Dlemam—+ 14 [ea
a3 New Project ik x|
. i Available templates:
7 Open
J Empty Project

_‘.IE;L Scan Ethernet network

Build a Project from a Ne
E Sean serial BTU network

255.4.5

Scan Ethernet netw % Sean all connectad drives

] MName: M'y' Pl'ﬂj-ECt 16
‘EQ Scan serial RTU neb

Location: C:\Usersikowen'\Documents\Control TechniguesiUnidrive M -
Eﬁ Scan all connected ¢

Connect

Cancel
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In the top right corner select ‘Add drive’:

Unidrive M Connect - My Project 16

Enter an optional ‘Name’ and make selections for the Model, Mode, Region, and
Communications as shown below. When finished select ‘Ok’:
Ghewdrive |

Name and type
Choose the name and type of the new drive

Name: M?GD_.IfJemn

Drive Type: Im
Model

Model: 03200050 Set model ..

Rating: 0.75kW (58)

Voltage: 200V

Mode and region

Mode: RFC-5 d
Region: 60Hz b
Communications

Enter the settings for conneding to this driva:

Protocol: IEthemet vl

IP address: | 192,188, 1 100

& OK | 2 Cancel |
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Select ‘Help’ in the ‘File’ tab above to access the third pane in MConnect software that has
useful parameter information while navigating through the MConnect project:

Dashboard (M700_Deme) x

- ﬁw Prcject 16 <1 Dash b;:ard (M700_Demo)

= !;m_um(m.lss.um} /W' Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking n:
+ i Dashboard
s g e
* [ Diagnostics
2,
b 1 parameters | [a6)
L B e % ®20 0 % 0 00
S—— Orfine _Upload  Dowrload  Connection  Set mode Default Set  Rerame Resel Save parameters
Custom Lists Drive fromdrive  todrive  settngs  andregion  parameters  model in drive
» [ parameter Files [
Macro Files (Empty)
siot1
Chang
Farmas
(Empty)

A Setup & Diagnostics

@™ % @ B 8

Setup Diagnesbcs Parameter Block
{ l - b Usings»  Disgrams =
Parameters
=
Ethemet @ =l E" e & Q
Sl < L S il A 4
Parameter Help
Parameter
Reference Guide

In the drive Dashboard expand Setup and select ‘Motor Setup’.

I 0:siboard (M700_vemo) ~ NI
/‘) Dashboard (M700_Demo)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking ng
o o

o 2 Q © & 6

@

O Online Upload Download  Connection  Set mode Default Set Rename Resst  Save parameters
Drive from drive to drive ssttings and region parameters  model in drive
Unidrive M700
(Empty)
Slot 1
Change
Fimmware
(Empty)
Slot

= Setup & Diagnostics

= 2 9 B8 B
Slot 3
— Setup Diagnostics Parameter Block
—_— - - Listings = Diagrams -
{ l G Motor Setup
- i @ Motor Feedback Setup | e
@ Digital IJO Motor Setup %
Ethernet Setup the drive's motor configuration. |
Analog IfC TV T opwad Download
@ | zoskoa 1) amster file filg.., toafile file to drive
& Speed References
5 Ramps Setup L
@ Autotune
& Logic Function
@ Motorized Pot
&) Threshold Detector
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Select ‘Choose a motor’, scroll down the list and select 067EDA300
shown below and select ‘OK’:

Dashbar (4700 beme) ) Motor Setup (700_bemo) [
Motor Setup I

w1 0tor parameters or choose a motor from a list
Save as custom motor

Maximum Switching Fraquency |6 vl kHz

> b

el % Motor database i [m] 5]
Waoltage He
Motor Database: I Servo VI Remove custom motor
Maximum F
Custom  Model Poles  Speed (rpm)  Current (A)  Voltage (V)  Power (kW)
Motor DSSEDAGO0 8 6000 1.500 220 0.40 |
055EDBG00 3 2,100 220 0.60
Rated Cur 055EDCH00 2.500 220 0.30
e || T m
067UDE300 3000 1.500 400 0.80
Rated Vol 10 3000 1.800 400 0.40
10 3000 2.200 400 1.10 =
KE 067EDE300 10 3000 2.600 220 0.80
067EDC300 10 3000 3.800 220 1.10 -
Ke
Mator The W OK I % Cancel
|

' Dashboard (M700_Demo) %/ Motor Setup (M700_Demo) x
(2).. Motor Setup & snetopoee ||
c Enter motor parameters or choose a motor from a list Y

7] Choose a motor | Save as custom motor _

Maximum Switching Frequency m kHz
Percentage over current trip level I 100 VI %
Voltage Headroom %
Maximum Reference Clamp pm

Motor 1 | Motor 2 |

Rated Current 1500 L |A
Rated Spead 3000.00 5 | rpm

Rated Voltage
KL

Ke

Maotor Thermal Time Constant 5
Stator Resistance
otsta o<
Lq at Defined Iq mH
Lq at Defined Id mH

Current Controller Kp Gain | 320 s

Current Controller Ki Gain 3951 s

Number of Motor Poles Il[) 'l Poles (5 pole pairs)
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In the drive Dashboard expand ‘Setup’ and select ‘Motor Feedback Setup’:

Dashboard (M700_Demo) x Mator Setup (M700_Demeo) X

ﬁ Dashboard (M700_Demo)

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking n

e & Q © & 66 5 OO

E— Online Upload Dowrnload ~ Connection  Set mode Default Set Rename Resst  Save parameters
Drive from drive to drive settings and region  parameters  model in drive
Unidrive M700
(Empty)
Slot 1
Changs
Firmwiare
(Empty)
Slat 2

Setup & Diagnostics

= @ B B
| Set‘:l.lp Diﬁgnvcsﬁcs Parameter Block

Listings ~ Diagrams ~
Motor Setup |
Motor Feedback Sstup
Ethernet

] %
Motor Feedback Setup
Setup the feedback features of the drive. Download

file to drive

Digital /O

Analog [fO
Speed References

oeocreonen s

Ramps Setup l

Autotune

Logic Function
Motorized Pot

Threshold Datector

Make the Drive P1 setup selections as shown below. Then select ‘Save to project’:

.’ Dashboard (M700_Demo) X | Motor Setup (M700_Dema) x.’ Motor Feedback Setup (M700_Dema) X

@ Motor Feedback Setup

Setup the drive's motor feeback configuration parameters.

Moator feedback device connected to: I Drive P1 > Drive fesdback mode: [pogition Feedback j
Drive P1 | Diive P2 |
What type of encoder is attached to the drive?

Encoder type: | EnDat vl = Rotary € Linear

Rotary EnDat configuration:
Error detection:

[ Enable wire break detect

[ Enable phase error detect

[~ Enable 551 power supply alarm bit monitor
[™ Disable trips {Enc 1} ta {Enc 7}

Encoder setup:
Encoder supply voltage 5 >
Auto Configuration Disable (= On & OFf
Rotary Tum Bits

Comms Bits

Comms Baud Rate |300k VI Baud

Advanced Features:

Additional power up delay s

Feedback Filter Disabled ¥

Normalisation Turms 15

Feedback Reverse  on @ Off
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Select the ‘Ethernet’ icon below in the Drive dashboard. Expand ‘Parameters’
and Select ‘Menu 4.02 Ethernet : Configuration’:

Dashboard (M700_Demo) x

ﬁ Dashboard (M700_Demo)
I8 Commands for working with a drive. Commands can also be found in the ribbon and by right-clicki
m Operations
00
oo f, Default parameters Reset
CE—
Drive
widrvemion | Status
t 1P address: 192.168.1.100
(Eslut 1 ) MAC address: Not available
Gateway mode: Switch
VLAN: Disabled
ol
Setup
(Empty)
St e
Parameters
— B Menu 4.02 : Ethemet Configuration
- < ’
— B Menu4.0% : Resources
Menu 4.02 : Ethernet Configuration
B  Menu 4.10 : Easy Mode Cyclic Data ‘iew parameters on the drive and option
Ethernet modules.
B Menu 4.11 : Synchronisation
B  Menu4.15 : Modbus
B  Menu 4.20 : EtherNet/IP Setup
B  Menu4.21 : EtherNet/IP In Mappings
B Menu 4.22 : EtherNet/IP Cut Mappings
B Menu 4.23 : EtherNet/IP Fault Valuss

Uncheck the box shown below to turn ‘DHCP’ Enable ‘Off’ in Pr 4.02.005:
' Dashboard (M700_Demo) X, Menu 4.02 : Ethernet...ion (H?M_Dﬂ'no}ll_
e Menu 4.02 : Ethernet Configuration

View parameters on the drive and option modules.

- Compare with Defaults | ] Compare with File &) Print ), Print preview | & PDF export 0| Resst columns

o
Farameter Caption Categories Valus Source/Destination
4.02.000 Parameter mm.000 0
4.02.003 Network Status talising
4,02.004 Metwork Message Count 0 Messages/s
4.02.006 IP Address 192.168.1.100
4.02.007 Subnet Mask
4.02.008 Default Gateway 192.168.1.254
4.02.009 Primary DNS 0.0.0.0
4.02.010 Secondary DN5S 0.0.0.0
4.02.011 MAC Address Not available
4.02.020 Priority Protocol None
4.02.021 Web Server Enable v on
4.02.022 Web Server Port BO
4.02.024 Ethernet MTU 1500 Bytes
4.02.025 Gateway Mode Switch
4.02.030 VLAN Enable [ off
4.02.031 Drive VLAN ID 0
4.02.035 Non cyclic enable [ off
4.02.036 Non cyclic base parameter 0.00.000 Unassigned

CONTROL TECHNIQUES

7078 Shady Oak Road, Eden Prairie, MN 55344-3505
+1 952 995-8000 www.controltechniques.com



N

—All fordreams

Select the ‘Drive’ Keypad Icon to go back to the Drive Dashboard and select ‘Online’.

'mmmmmn e I

© & © @

Download Connection  Set mode Default Set Rename Resst  Save parameters

Drive to drive settings and region  parameters  model in drive
Unidrive M700
Change
Firmware
(EMIIW)
i Setup & Diagnostics
(Empty)
= % @ B B
Dsa.gru:stbcs Parametar Block
——. Listings = Diagrams =
( ] Parameters

Ethernet @ [ele] E" 4 @ q

Compare  Compare with New Load parameter  Upload Download
with file... defaults... parameter filz Ea toafile file to drive

Parameter Help

Parameter
Reference Guide

Once successfully Online with the drive the drive name, IP address, and the Drive Dashboard

will be highlighted in Green. The ‘Online’ button will be illuminated yellow as shown:

Unidrive M Cannect - My Project 16

Dashboard (My Drive) x

z oA .
- Qg"w’m ﬁ Dashboard (My Drive)
i 7 ;7(!]_;::;(191.1&11_1“0) EH commands for working with a drive. Commands can also be found in the ribbon and by right-clicking n
Dast

» [ Setup Drive
» (] Diagnostics
b+ [] Parameters ooe k \ = . Y &S
i & e © 2 @ &I @ 9

— Online Upload Duwn\nad Connection  Set mode Default Rename Resst  Save parameters
¥ [ Custom Lists Drive from drive  to drive settings  and region  parameters mnde\ in drive
* [ Parameter Files _Unidrive M700_
[ MacroFiles (Empty) @

Slot 1
Change
Firmviare
(Empty)
e Setup & Diagnostics
el 91‘ ® B a
Diagnostics  Parameter Block
— Listings=  Diagrams ~

(E? —

— E * &

Gomgare Compare viith New Load arameher Uplozd
with ke, defaults...  parameter file PO Do,
Parameter Help
Parameter
Reference Guide
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Select ‘Download to drive’ to download the project setup:

Dashboard (My Drive) x

l/‘B Dashboard (My Drive)

Commands for working with a drive. Commands can also be found in the

~ B8 wy project 16
~ & M700_Demo (192.168.1.100)

v % Dashboard
b [0 Setup
» | | Diagnostics o =
r | | Parameters ﬁ ° e 'o —
) s ® £9 fAD)
¥ | | Block Diagrams C 4 oEn .
» [ Custom Lists Upload Download | Connection _ Set mode Default Set Rename
: from drive | to d"ﬁwrllnad parametars from the project into the drive, Fl
¥ || Parameter Files
» | ] Macro Files
Change
Firmware
(E;;ix)
°__ Setup & Diagnostics
(Empty)
= * © e @8
= Setup Diagnostics Parameter Block
—_— - - Listings = Diagrams =
[ ! Parameters

.Eﬂlemel sle] ‘g' & &
] Compare

m Compare with New Load Earameter Upload Duwﬁluad
with file... defaults... parameter file le... toafile file to drive
Parameter Help
Parameter
Ference Guide

When prompted to ‘Overwrite drive parameters?’ select ‘Yes':
N - B o
Q0O %@ 00D

Download Connection Setmode  Default Set  Rename Reset Save

Dashboard (M700_Demo) x

~ &8 M700 Basic Demo ﬁ Dashboard (M700_Demo)

e ?:m—m EEREALTL) Commands for working with a drive. Commands can also be found in the ribhc
Dasl

b [ Setup
Diagnostics

L |
» || Parameters ooo A& 0 e | |0' ‘ 5 '@I -
» | | Block Diagrams © L g ) ) ) N
5 i L] Upload Download  Connection Set mode Nefault Set Renams Re
|] Custom Lists Drive fromdrive  to dri [FYSTEE——— x| mode!
b | | Parameter Files | Unidrive M700
» | ] Macro Files (Empty) ‘. @
Slot 1 e \ @ Overwrite drive parameters?
Save it Change
in drive Firmware
(EMM)
2 - -
Setup & Diagnostic Yes No
(Empty)
Slot 3
Setup Diagnostics Parameter Block

e, Listings = Diagrams =

_‘ Parameters
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In the Drive dashboard expand ‘Setup’ and select ‘Autotune’:

Dashboard (M700_Demo) x

+ 8 by Project 16 Dashboard (M700_Demo)
= VA Deoe A2 R LI0W ), Commands for working with a drive. Commands can also be found in the ribbon and by right-c
v 1% Dashboard
] | Setup Drive
3 | Diagnostics
| Parameters 000 @ e e 5 ) g
A o - e & @ 9
¥ : E— Online Upload Download  Connection  Set mode Default Set Rename Resst  Save parameters
| Custom Lists Drive fromdrive  to drive settings and region parameters  model in drive
v || Parameter Files | it MO0
¥ |1 MagoFiles (Empty) @
Slot 1 b
Change
Firmviare
(Emlrllv)
2 = -
Setup & Diagnostics
(Empty)
EXH 8 a8
Setup Diagnostics Parameter Block
{ \ - - Listings ~ Diagrams ~
Q\ Motor Setup l
- @ Motor Feedback Setup
@ Digital I/O & &
Ethernet E" i ploaﬁ et
e Analog 1/0 New Load parameter  Uj Dowinloa

@ kg | ramater file Eia.‘. toafile fileto drive

@9 Spesd References ‘

S. Ramps Setup l

& Autotune ;

&9 Logic Function —

‘Wizard for automatically tuning drive to
0 Matoitacrl Pok motor for optimal results
& Threshold Detector T

For best results select type ‘2. Rotating’. Then select ‘Next’:
(1700 demo) * |

Dashboard (M700 dema) x

o Autotune

"M wizard for automatically tuning drive to motor for optimal results

Configuration FPreconditions Run Results

Configuration

a

!

Flease ensure that you have read the safety information in the drive user guide. Autotuning may cause the motor to rotate and
deliver considerable torque into any mechanism coupled to the motor. You should be sure before proceeding that you have
taken precautions to prevent injury or danger to life. You should also satisfy yourself that if a load is connected to the motor
then the coupling and other mechanical arrangements are capable of withstanding the full continuous and overload torque of
the motor.

Motor Setup

If you haven't configured the motor parameters yet, dick the button(s) below to open the relevant tool(s) before attempting an autotune.

% Motor Setup @ Motor Feedback Setup

Autotune tests
Select autotune test. Choose stationary test if you are unsure whether mator can be safely rotated.

‘Which type of autotune test should be used?

By % @el"and must be able to rotate freely

Direction of rotation

Which direction of motor rotation should be used for tuning?
(¥ Forward
" Reverse

Motor Parameter Set

‘Which set of motor should be

(¥ Motor 1 {menu 5)
 Mokor 2 (menu 21)
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At this point it is optional to select ‘Save parameters in drive’. Then select ‘Next’.
' Dashboard (M700 demo) X (M700 demo) x
¢ Autotune e

M wizard for automatically tuning drive to motor for optimal results

Configuration Preconditions Run Results o ack o Next I

Preconditions

~ Configuration summary

Drive status
Autotuning can continue: click ‘Next’ to open the Run page

Save parameters
Provides the option to save all

parameters to drive memory before starting autotune. This may be ignored, but it is a useful safeguard in case
autotuning . Eaakme )

ahanges.

BB  Save parameters in drive

Follow the Online prompt and activate drive enable (T31) to beqin the rotating Autotune:
P Desoed (4700 demo) ) Autotune (4700 demo) = |

@) Autotune O e

"M Wizard for automatically tuning drive to motor for optimal results

Configuration Preconditions Run Results o Back Next

Run

~ Configuration summary
Drive Enable

=) To start the autotune please enable the drive by activating the drive enable or Safe Torque Off input(s).
Autotune progress

@ Not started (awaiting enable)
@) Autotune is likely to take between 3 and 60 seconds, depending on the selected configuration. The maximum duration allowed is 120 seconds: if au

Below is Autotune in progress: Below is Autotune complete
Deshboard (M700 dema) = Aulalune (M700 dema) x R Crars (4700 demo) Aok (H700 dereo) * [ S

Autotune o
(2] Autotune e S Wizard for automatically turing drive to motor for optimal results -
"M Wizard for automatically tuning drive to motor for nptimal results

Configuraton Freconditions Hun Fesults Dock Neat Run

. Confguration summary

Drive Enable

 Configuration cummary
" Drive is disabled.
Drive Enable
Autotune progress
« Drive is enahled Mot sttsd {owaibing enable)
in progress.
Autotune progress [ p—
@ Finideed
started enablz)
e oy Tire elagesd: 1555
@ Tnprogren o Mutchune prcmaded
Time elzpsad: 3085 Click Mest’ 10 view the results
0 utotumre i By Lo Lahe bebeen 3 aned 60 s, depesding oo Lhe weh T alivn. The manimum duration dluwed i 12 b i lick Back’ ko return ba the Procondibions pagre and re-nes the sutobune
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Select ‘Next’ to view the changed parameters in the drive as a result of performing

arotating

Autotune. Select ‘Save parameters in drive’ to save the parameter changes:

P Dashcard (4700 deme) 7 Autotune (1700 demo) » |
Autotune =

S Wizard for automatically tuning drive to motor for optimal results

Configuration Preconditions Rum Results Q Back Next

Results
~ (Configuration summary

Finished

Autotune has finished and amended the parameters listed below.
If you wish to re-run the autotune with a different configuration, click 'Back’ twice to retum to the Configuration page, change the options thers then
procead as before.

Save parameters
If you are happy with the results it is advised you save them into the drive's non-vaolatile memory otherwise the settings may be lost when you

power e d

Bl save parameters in drive

Changed parameters

Parameter~ Caption Old value  Newvalue  Units
03.025 Position Feadback Phase Angle 242.3 2415 @
04.013 Current Controller Kp Gain 323 327

04.014 Current Controller Ki Gain 3856 3781

05.017 Stator Resistance 7779312 | 7627780 jod
05.024 Ld 27.840 28.234 mH
05.060 Current At Maximum Deadtime Compensation | 1.44 1.56 %
05.072 No-load Lg 31.058 29.613 mH

0 Restore original values

At this point all of the changes made from performing the Autotune are saved in the drive,

however, these changes do not reside in the MConnect project. While the drive is still Online go

back to the Drive dashboard and select ‘Upload from drive’.

Deshboard (1700 derme)

ﬁ Dashboard (M700 demo)

) o

[~} .
o020 Q © a2 @ &5 @ D
Drive ﬁ_lélrl,:l’_ll?jand“e|Llpluad parameters from the drive into the project. E,r"rs msuedtel Rename Reset  Save
Unidrive M700

Commands for working with a drive. Commands can also be found in the ribbon and by right-clicking

parameters
in drive
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Once the parameter changes have been uploaded go Offline and Select File ‘Save project as’
and enter a file name to save the project as a backup file or for future use:

Recent Documents
J Mew project k
1 P70 Basic Demo
- 2 My Project 16
L_f Qpen
3 My Project 13
. Save project a5 4 My Project 15
5 My Project 14
Lt Saves project with a new name

I_l Close project

¥ ¥ ¥ ¥ ¥ Ir ¥

7 My Project 11

The demo can now be enabled by activating the Drive Enable (T31). Then either Run Forward (T26) or
Run Reverse (T25) can be activated and the demo Analog potentiometer turned from full CCW (zero
speed) to full CW (full motor speed) in the direction selected, and will provide the required analog
speed command.

Resources: can be found on our website: www.controltechnigues.com
For help contact techsupport.cta@mail.nidec.com, or
call Technical Support at 952-995-8000, 24/7/365
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