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Dual Loop (Slip Compensation) with the PTi-210 Module

Objective
Demonstrate how to setup a system using the Dual Loop mode.

Solution Summary
With PowerTools Studio software setting up the application becomes very simple. There are a few
definitions that need to be addressed first.

This is a typical application for using Dual Loop mode: Roll stock is fed through pinch rollers by a
servo driven motor and gear box. The material is fed out to the knife and a cut-to-length process
takes place. If the product slips as the pinch rolls drive it forward, the motor position is no longer
accurate enough for the cut-to-length process. A second position encoder is needed to measure
product length. This secondary encoder is often mechanically tied to a measuring wheel whose
circumference is accurately manufactured. The motor encoder controls the system’s velocity and
the external encoder controls the feed position.

Nide=a

Control Techniques a division of Nidec Motor Corporation
7078 Shady Oak Road, Eden Prairie, MN 55344-3505 USA
T: +1 952 995-8000 www.controltechniques.us



Typically, during setup, the material needs to be fed from the roll stock to the measuring wheel.
Prior to reaching the measuring wheel, the system may need to run in a standard single loop mode
so that the material position is measured from the servo motor’s encoder. Or alternatively if the
system is in dual loop position mode, the motor's velocity must be limited such that the lack of
position information (from the external encoder that is not moving) does not cause a runaway or
excessive velocity condition.
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Step 1 — Mechanical Definitions

Let's apply some real world numbers into our application example:

Motor Encoder: 4096 lines/rev

External Encoder: 3000 lines/rev

Measuring Wheel: 12 inch circumference
Measuring Wheel to External Encoder gear ratio 1:1
Pinch Rolls: 3 inch diameter

Gear Box: 10:1 ratio
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Step 2 — Drive Hardware Setup

Configuration

Drive Model | gazooos0 B Cirive mode RFC-5 ~

Mator Type 0E7EDA300 o Therrnistor Type | Encoder e

Thermizstor Mode E nable Thermigtor Fault | Temperature -
Trip Threshold |¥D07| ohmsz

Resst Threshold [1800 ohms

Drive Encoder P11 Drive Encoder P2 Matar

Encoder Canfiguration
Encoder Tupe EnCrat ~

Encoder Setup

E ncoder Supply Woltage 5alts ~
Enable Auto Encoder Configuration

Encoder Turns 16

Ercoder Comms Reszalution a

Lines Per Rew 4036

Encoder Comms Baud Rate 300K ot
Termination Select 1

Error Detection

E nable wire break detection

Enable Phaze Errar Detection

Enable Power Supply &larrm

Enable commutator wire break. detection
E nable marker wire break detection

Advanced Features

Additional Power Up delay |U.U |
Feedback Filter Dizabled ~
MNormalisation Turkhs | 16 |
Feedback Rewverse 1

Calculation Time |5 |
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Step 3 — External Encoder Setup

For Unidrive M700 and Digitax HD the secondary encoder requires a S| Universal Encoder module input
port. The Sl Universal Encoder can be installed in any slot, but our example we have used Slot 2.

Warning: Do not use any other Sl encoder input module other than the Sl Universal
Encoder, as they have processing delays with will cause poor servo performance.

Alternatively, the motor encoder can be wired to the S| Universal Encoder and the External
Encoder can be wired to the drive’s encoder input, the setup would need change accordingly.

Slot Configuration

oy SlotNumber (3ot 2 |2
&3 Status o e
|1 Graph Univerzal Encoder

w &, Hardware
i Drive/ Encoder/ Motar
=% Slot 1- empty
=+ Slot 2 - 5l-Universal Encoder
=, Slot3-PTi210
[ Comms Slot - Onboard Ethernet

Sl-Uriversal Encoder

P1lrterface P2 Interface
Encoder Configuration
Encoder Type | AB w

Encoder Setup

 y Set
; pr Encoder Supply Yoltage Bialts ~
"‘ Devices / Vars
=8 /0 S-etup Enable Auto Encoder Canfiguration
=+ Mation

Programs Encoder Tums ‘IB—I

o
a5 Metwork Encoder Comms Resolution 0

Lines Per Rew 3000
Lines Per Rev Divider 1.000
Encoder Comms Baud Rate 300k,

Termination Select 1

Error Detection

Enable wire break detection O
Enable Phase Emror Detection
Enable Power Supply &lam

Advanced Features

Additional Power Up delay 0o

Feedback Filter Dizabled ~
Normalization Turns ‘C‘
Feedback Reverse O

Calculation Time 5
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Step 4 — Dual Loop Setup

Select the
appropriate Motor
Encoderport
Ideriilication /
v B Axis1 Narme ot 1 Modbus Mode Address |1
g A Confguration Disal Loop
Graph Moter Feedback Souee | Dinve F1 o
o 0 Pharalie ] DualLoop Contiol Mode Enable
sl Drive/ Encoder/ Motor Update Fiate Pogilion Feedback Source | Skotl P1 v
=* Slot1- en 20 msec w :
-« got2. ] Dual Loop mode Check Box Fraquency nsilion Feedback Polaily | Posithe w
=, Slot3- PTj Dual Loop Encoder Ratio
B Comcis s If checked, the system will BEHz e Motar Enc Revs | 26075
q‘ power up in Dual Loop e | N e ——
3{ Devces / vardd Mode. If unchecked the e ot Fdbk Enc Rlevs | 3000
Em /O Setup system will power up inthe b Rasion
R normal single loop mode.
(5] Programs This selection can be
= Network changed in a user pmlgm
Select the appropriate
Secondary Encoder port

Enter the calculated Encoder ratio

Calculating the Encoder Ratio:

Determine how many encoder lines each encoder produces over an equivalent distance:

Secondary Encoder

By its design the external encoder produces 3000 lines per 1 revolution of the measuring wheel = 12 inches.

Motor Encoder

Since we used a 12 inch length in the secondary encoder calculation, calculate
how many lines are produced from the motor encoder over 12 inches of the

pinch roll travel:

2048 lines 10 rev motor

1rev motor 1rev Pinch Roll

1rev Pinch Roll

3 Plinches

12 inches
26075 lines

Remember to use either lines (pre-quadrature) or counts (post-quadrature) in both calculations.
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Step 5 — User Unit Setup

v B oayisi
G Status
" Graph
» &, Hardware
W x Setup
P =< Uoits
A Master Units
A Absolute Position
o Virtual Master
A Position
A Velocity
/ Ramps
A Current

/[ [EEEE

Distance

Units Name Time Scale Minde v

Decimal Places E Decimal Places DE
12 |Inches Max Speed 36000 Inches/m

Scaling

1000 APt = 12000 Inches/m

1 Rev Ow' = 120000 Inches

100 rews/mndms = 1200000 Inches/m/'s

Step 6 — Master Unit Setup

v B Aist
& Status
|2 Graph
5 &, Hardware
v 92 Setup
A User Units
,
# Absolute Position
ura Virtual Master
A Position
7 Velociy
A Ramps
A Current
A Distance Recovery
A Tuning

@ Errors

Feedback Setup Master Distance Units
Master Feedback Source | None vl Urstz Name Revs

Modue Varniable

Popup Varisbles. . 10000 |Rews
Scaling _—

Unassigred Decimal Pleces  [0.0000 |5

Dirive Parameter &

Master Polaity | Pasitive >

B

Mazter Position Setup

Define Home Position 0.0000
Fiotary Rolloves 0.0000

Maztar Position Filter

/| Enable g amples

"\ Enabte Feedionsasd

Step 6b — Turning Dual Loop Mode On/OFF

Once the setup above is downloaded to the drive, the system is ready to run in Dual Loop mode. If
your application requires Dual Loop to be turned on and off at different times, a user program can
be used. Older firmware versions (B2 and below) require the use of a Menu 70 assignment:
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B Akt Merw Woed Seg | MEW_LEW ot
0 Status Mo 18 Merna 13 Maru 216 Merw20- T Hew ™
E;_\fﬂph i: ® || P10 Pusmsters Regiter
» %, Handwae “ ot
w 9 Setup > W
A UserUnies » g
# Master Uniss » Master
A Absclute Peaticn » Packed B
X, Wirhual Master » M0
A Busion » NS
P velociy 5 Position
;W » Profie
A Cunent + Programs
A Distance Recovery L
7 Tusing + Ramps
Bp Erons o Selector
F Setup M v Setup
3 9 Devices [ Vars # MotosType
3 20 U0 Seup o Hame
3 b Mgt :;anm
% DualloopPosnfdbiSouce
¥ Programs.
- E, # Dualloopfesnbdbicoladty
-
L8 Fucameter dccess) 6 Dusloostletandhin
#4 DusllooposnfdbiEncRevs

Progambunber: [) || TaskMumber 1[5

» &, Hardwase S HK deENE ONF 4 ram @

" Fut & description on thiz lins

DuallooplontreliodeEnable = on
Henu.70.17 = on

S~—

Henu.70.17 = off

/

€ v v ow

Step 7 — Changing Distance Units

Changing the system Scaling of the can be done in a user program, however this can lead to harsh
movements and unexpected results if the servo is enabled when the changes are made. For systems
that must remain enabled during transitions to/from Dual Loop mode, its best to simply rescale the
Jog or Index distance/velocity in a user program and run the jog or index

CONTROL<
TECHNIQUES



v B pyig

3 Status

" Graph

. Hardware

v % Setup

g Uses Units|
A Master Units
A Bbsalute Position
o Virtual Master
A Position
A Velocity
> Ramps
# Current

Distance
Unitz Mame Inches

Decimal Places |00000 =

|12.0000 Inches
Scaling -
per |1 renvs

Velocity
Timne Scale IMirude e
Decimal Places 0 =
Max Speed 36000, Inches/m

1000 APt = 12000 Inches/m

1RevCw =120 Scaling =

Characteristic Distance

Characteristic Length

For example, if Dual Loop is enabled and you initiate an index distance of 12 inches and velocity of
24 inches per second, the pinch rolls would drive the material forward 12 inches as measured by

the second encoder.

With dual loop off, the motor would index the pinch rolls 12 *26075/3000 inches, we simply need to
divide out the ratio for the index distance (and velocity).

The conversion for a index distance and velocity can be easily calculated from the Dual Loop ratio

Crusad Loop
Dual Loop Control Mode Enable

Pasition Fesdback 5ouce Slall F1

Fosition Feedback Polaity Fositive

Dl Loop Ereades Flatio
Motar Enc Revs |EED?5

Posn Fdbk Enc Revs |3un:u:| —

User Program example:

If DaalloopControlModeEnahle =

User Program parameter: Duall.oophlotorEncRevs

User Program parameter: Duall.oopPosnEdbkEncRevs

Index.0.Dist = 12 * ImallLoopPosnFdbkEncRews [/ ImalloopMotorEncRevs

Index.0. 'Index0, Increnental Dist=12,0000 rewvs,Vel=24 revs/mo
Else

Index.0.Dist = 12

Index.0. 'Index(, Incremental ,Dist=12.0000 revs,Vel=24 revs/m
EndIF
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