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690Like Phase Locking Application Manual
Description

Phase Control or Phase Lock, sometimes referred to as electronic gearbox, is a position trim of a slave drive to a speed to maintain the relative
position between a master and a slave shaft or a precision ratio between the two shafts. The slave speed demand is composed of the master
speed demand and a position trim from a counter of the accumulated differences between the Master and Slave Encoders

Features

e 690Like Phase Control application specific menus and parameters with Master Slave Encoder Inputs
e Retransmit Output which is a duplicated output of one of the encoder input or a synthetic encoder output from a speed setpoint
e Phase Control or position loop

Requirements
To use the AC30P/D for phase control as described in this manual, the application RA503284U007 must be loaded into an AC30P/D series drive
with firmware 2.13 or newer.

AC30V series Variable Speed Drive
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Type of Applications

The slave drive is to follow a master drive.
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Phase control adds a position loop over the speed control to synchronize in position master and slave drives. Adding a factor between Master
and Slave allows to synchronize drives in various situation.

The simpliest phase control configuration is described below.
The first drive controls a motor in VHz mode. An encoder attached to the motor is then connected to a second drive and is configured to be the

Master input. The second drive ( the Slave ) will follow the Master.

AC30V series Variable Speed Drive
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The same configuration could also be done by using the first drive in Vector control mode by using the first encoder as the speed feedback
encoder and retransmit the encoder to the second drive.

The first drive is run in Vector control mode by using the first encoder as the speed feedback encoder and retransmit the encoder to the second
drive.

The second drive controls a motor with a pulley ratio to the load. The Slave encoder is connected to the load.
If the load must turn in phase with the Master, then a Gearing factor is used to compensate for the pulley ratio.
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Inputs and Outputs

Main Block Diagram

In default application, all Blocks inputs are initialized with safe values.

= ¢ O —~
i F

Al pasitions in units correspand fo the seffing of Counts Perllni ( Phase_Configure ) Phase_Tuning_1
| PHASE LOOP SET LIP Phase_Maove_1 Phase_Tuning
Phase_Move Period Active
Phase_Configure_1 FALSE |— Enable Active SinelWave
Phase_Conhgure 0 Distance Distanceleft EnableSpeed
CountsPerUnit MasterPosition 0 DistanceFine SpeedOffset
MaxSpesd SlavePosition 1 Welocity EnablePhase
Slavelnvert 1 Acceleration PhaseOfiset
Masterlnvert FALSE |— Reset

Phase_Inch_1

Phase_Inch
Phase_Control_1 = Phase_Offset_1 : | Advance
Phase_Control = Phase Offset Phase_Inch-Retard +——Retard
[ FAGE | ResetTotal Qutput|~ Offset 0.01 Rate
FALSE | —{FositionEnable SpeedOutput - 0 OffsetFine RateScals
—{Speedinput PosFesdFwd -
FALSE |— InvertSpeedOutput SlavePositionint -
1 (Gearingh MasterPositionint —
1 (GearingB MasterPosition —
1 FdfwdScale MasterPositionFlusOffset — Move_To_Master_1 ;
1 (OutputScale SlavePosition — Move_To Master
FALSE |— InvertOutput PositionErrorint - FHASE_FID_1 TRUE Enable DistToMaster
PositicnError — PHASE_PID 1 Welocity Active
| Phase_Control_1.PositionEnable Ii Enable 1 Acceleration State
1 FeedFwdGain
10 PGain
FALSE IntDefeat
05 |Gain
10 Limit_

Phase_Configure, Phase_Control and Phase_PID need to operate together. They are internally linked and cannot be used separately.
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Graphical Keypad (GKP) Application Customisation

The application AC30P_690Like Phase Locking adds menus and parameters to the GKP. It also modifies the behaviour of the Control Screen and set-up

wizard.

V] '_l':] Application

-}",J Phase Configure
.}",J Phase Control
5% Phase PID

-}",J Phase Move

.}",J Phase Inch

57 Phase Offset

-}",J Move To Master
.}",J Phase Tuning

v v v Y v wvwyw

Below is the list of added parameters :

4[5 Phase Control L ]
® 1331 PCont ResetTotal
1932 PCont PositionEnable
1533 PCont Speedinput
1334 PCont InvertSpdOutput
1535 PCont GearingA
1936 PCont GearingB
1937  PCont FdFwdScale
1338 PCont QuiputScale
1539 PCont InvertOutput
1940 PCont Qutput
1541 PCont SpeadOutput

i 1542 PCont PosFeedFwd
4 % Phase Configure [ ] ont Fesre

. 1343 PCont SlavePos Int
@ 1918  PC CountsPerUnit
19944 PCont MasterPos Int
15319 PC MaxSpead
1545 Pcont MasterPosition
1922 PC Slavelnvert
1945  PCont MasterPosOffsat

1923 PC MasterInvert 1947  PCont SlavePosition

1324 PC MasterPosition 1948 Pcont PosErrorInt

9 9 9 9 9 9 9 e 9 999 e

% 9 % 9 @

1925  PC SlavePosition 1945 PCont PositionError
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4 [ Phase PID
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PID Output

PID PidOutput
FID Error

PID FeedFwd

PID Limiting
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v
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4 7 Phase Inch
P
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v
v
v
v
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F
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4 7 Move To Master [ ]
@ 1926 MTM Enable
$ 1927 MTM velocty
@ 1s2B MTM Acceleration
@ 1323 MTM DistToMaster
@ 1330 MTM Active
@ 1951 MTM State

A 5'}] Phase Tuning

v

o 9 9 9 9 9

1562

PT Period

FT SineWave
PT Enablespesd
FT SpeedOffset
PT EnablePhase
PT PhaseOffset

FT Active

An user unit used in the Phase Control, Phase Move, Phase Inch , Phase Offset block can be defined by setting up 2 parameters of the Phase Configure Block :

- CountsPerUnit : is used to define the number of counts from the slave encoder which will represent 1 unit.
- MaxSpeed : is also used to scale the feedforward term of the position loop and should represents the maxpseed of the Slave in unit per minute.

Exemple :
Slave encoder is a 2048 lines.

That gives 8192 counts per revolution.

The Maxspeed of the slave ( corresponding to 100% setpoint ) is 1500RPM.

1t case:

1 slave revolution corresponds to 2mm. So 1mm is 8192/2 = 4096.

By entering CountsPerUnits = 4096 and MaxSpeed = 1500*2 = 3000, than the positions are in mm and the speed in mm/s.

2"d Case :

1 slave revolution corresponds to 5 mm. So 1 mm is 8192/5 = 1638.4.
As the value is not an integer, using 1638 would give an error. Better would be to work in cm : 1 slave revolution corresponds to 0.5cm, which gives 8192/0.5 =

16384.

By entering CountsPerUnits = 16384 and MaxSpeed = 1500*0.5 = 750, than the positions are in cm and the speed in cm/s.

Nota :

(*) : unit : 1.0 represents 1 unit define using CountsPerUnit and Maxspeed
(**) : unit/s : 1.0 represents a speed of lunit/s
(***) : unit/s2 : 1.0 represents an acceleration/deceleration of 1 unit/s per second.

AC30P/D series Variable Speed Drive
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PHASE CONFIGURE
Application::Phase Configure
4 |77 Phase Configure ®
@ 1918 PC CountsPerUnit

Phase_Configure_1 1919 PC MaxSpeed
Phase_Configure 1922  PC Slavelnvert
— CountsPerlmit MasterPosition
— MaxSpeed SlavePosition 1923 PC MasterInvert

— Slavelnvert
— Masterlnvert

1924 FC MasterPosition

w W W 9 9

1525 PC slavaPosition

Configuration of the phase control inputs in term of user units and possible inversion of master and slave position inputs.

Scaling to slave MasterPosition
encoder counts
per rev
Scaling to encoder Owmaster
MasterEncoder g -1
turns
Masterinvert
Scaling to slave SlavePosition
encoder counts
per rev
Slavelnvert
Scaling to encoder Bslave
SlaveEncoder — -1
turns
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Parameter Name No. WEB/GKP Default Range Units Writable

CountsPerUnit 1918  Application::Phase Configure::PC 4096 1 to 1000000000
CountsPerUnit
Allows to define a specific unit as input to the phase Blocks.
For example :
If you want to work in mm, and 1 mm corresponds to 5000 counts of the Slave encoder, then enter 5000 In this parameter
If you want to work in slave encoder revolutions, and the encoder is a 2048 lines ( 2048*4 = 8192 counts) then enter 8192 in this parameter

MaxSpeed 1919  Application::Phase Configure::PC 1500 0 to 100 RPM

MaxSpeed
Used to Scale the Feed Forward term of the position loop.
It should correspond to the full speed of the drive
For example :
If you want to work in mm/s, then you have to convert the full speed of the drive from rpm to mm per minute. As described in the CountsPerUnit, if
your slave encoder is a 2048 lines and 1mm corresponds to 5000, then you will enter :

[100% Speed in RPM( 0464)]* [2048*4] / 5000

Slavelnvert 1922  Application::Phase Configure::PC FALSE
Slavelnvert

Inverts the sign of the Slave encoder input when set to TRUE

Masterinvert 1923  Application::Phase Configure::PC FALSE
Masterinvert

Inverts the sign of the Master encoder input when set to TRUE

MasterPosition 1924  Application::Phase Configure::PC 10 0 to 100 counts NEVER
MasterPosition

Master position scaled in slave encoder counts

SlavePosition 1925  Application::Phase Configure::PC 10 0to 100 counts NEVER
SlavePosition

Slave position in encoder counts

AC30P/D series Variable Speed Drive 11 of 33
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PHASE CONTROL

Application::Phase Control

4 11 Phase Control ®
@ 1931 PCont ResetTotal
@ 1932 FCont PositionEnable
@ 1533 FCont Speedinput
@ 19334  PCont InvertSpdCutput
@ 1935 PCont Gearing&
@ 1936  PCont GearingB
@ 1937 FCont FdPwdScale
@ 1938 FCont Qutputscale
@ 1935 FCont InvertOutput
Phase_Control_1 o W 1540 Pont OQutput
Phasze_Conirol = @ 1541  PCont SpeedOutput
—ResetTotal Qutput— # 1942  PCont PosFeedPud
—PositionEnable SpeedDutput —
—|Speadinput PosFeedFwd — @ 1843 PCont SlavePos Int
—InvertSpeedOutput SlavePositionint — # 1344  PCont MasterPos Int
—(Geanngd MasterPositionint — # 1345  Pcont MasterPosition
—GeanngB MasterPosition —
FdfwiSeate MasterPositionPlusOffset @ 1946 PCont MasterPosQffset
—OutputScale SlavePesition — # 1847 PCont SlavePosition
—{InvertOutput PositionErrorint— @ 1948  Pcont PosErrornt
PasitionError | $ 1545 PCont PositionErmor

Settings of the phase control.
This is the main control block to control error generation and feed forward terms.

AC30V series Variable Speed Drive



PosFeedFwd

d/dt

MasterPositionint PositionErrorint

OMaster Geari ngA MasterPosition + MasterPositionPlusOffset PositionError Output 1 Output
GearingB +C S Scale

- OutputScale InvertOutput

MOVE

SlavePositionint
SlavePosition

Bslave

InvertSpeeedOutput

GearingA + SpeedOutput
WMaster - S
GearingB

"
MOVE
f FdFwdScale
—— FdFwdScale

TEST p

OMaster : master position, before gearing

WMaster : master speed, before gearing
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Parameter Name No. WEB/GKP Default Range Units Writable

ResetTotal 1931  Application::Phase Control::PCont FALSE
ResetTotal

Input used to Reset all positions Ouptuts at Zero
When set to TRUE, positions feeding the position loop are reset to Zero. Positions remains at Zero as long as this input is TRUE.

PositionEnable 1932  Application::Phase Control::PCont FALSE
PositionEnable

Input to Enable the phase control in term of speed and position.
Allows to feed speed and position informations to the speed loop.
Outputs are internally connected to the inputs of the position loop.

Speedinput 1933  Application::Phase Control::PCont 0.0 -300.0 to 300.0 unit/s
SpeedInput

Input to the speed feed forward term of the position loop.

When the position loop is enabled ( Phase PID::Enable = TRUE ), this input is not used. The speed of the reference/master is directly/ internally
connected to this input.

When the position loop is disabled ( Phase PID::Enable = FALSE ) and when PositionEnable = TRUE, this input is used. The speed output
connected to the position loop is derived from this value. The value is in unit/s

InvertSpeedOutput 1934  Application::Phase Control::PCont FALSE
InvertSpdOutput

Used to Invert SpeedOutput information

GearingA 1935  Application::Phase Control::PCont 1.0 -30000.0 to 30000.0
GearingA

To allow the slave to run as a Gearing ( ratio ) of the Master speed and position
Slave position = Master position x GearingA / GearingB
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Parameter Name No. WEB/GKP Default Range Units Writable
GearingB 1936  Application::Phase Control::PCont 1.0 -30000.0 to 30000.0
GearingB

To allow the slave to run as a Gearing ( ratio ) of the Master speed and position
Slave position = Master position x GearingA / GearingB

FdFwdScale 1937  Application::Phase Control::PCont 1.0 -300.0 to 300.0
FdFwdScale

To scale the Feed Forward terms added to the speed input

OutputScale 1938  Application::Phase Control::PCont 1.0 0.0t0 300.0
OutputScale

To scale PositionError.

InvertOutput 1939  Application::Phase Control::PCont FALSE
InvertOutput

To invert the scaled error which feed the position demand of the speed loop

Output 1940 gp[tarljic?tion::Phase Control::PCont unit NEVER
utpu

Output term feeding the position loop in unit
Internally connected to the position loop

SpeedOutput 1941  Application::Phase Control::PCont unit/s NEVER
SpeedOutput

Speed output term feeding the feed forward term of the position loop in unit/s.
Internally connected to the position loop.
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Parameter Name No. WEB/GKP Default Range Units Writable

PosFeedFwd 1942  Application::Phase Control::PCont unit/s NEVER
PosFeedFwd

Feed Forward term of the position loop in unit/s.

SlavePositionint 1943  Application::Phase Control::PCont counts NEVER
SlavePositionint

Slave position in counts.

MasterPositionint 1944  Application::Phase Control::PCont counts NEVER
MasterPositionint

Master position with the Gearing in counts .

MasterPosition 1945 Application_::_Phase Control::PCont unit NEVER
MasterPosition

Master position with the Gearing in unit

MasterPositionPlusOffse 1946  Application::Phase Control::PCont unit NEVER
t MasterPosOffset

MasterPositionPlusOffset = MasterPosition + all offsets related to phase blocks in unit

SlavePosition 1947  Application::Phase Control::PCont unit NEVER
SlavePositon

Slave position in unit.

PositionErrorint 1948  Application::Phase Control::PCont counts NEVER
PositionErrorint

Error of position in counts.

16 of 33 AC30V series Variable Speed Drive



Parameter Name No. WEB/GKP Default Range Units Writable

PositionError 1949 App_li_cation::Phase Control::PCont unit NEVER
PositionError

Error of position in unit.
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PHASE PID
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Application::Phase PID

PHASE_FID_1 [

PHASE_PID —

— Enable Qutput

— FeedFwdGain FidOutput

—{PGain Error

—IntDefeat FeedFwd

—{Gain Limiting
—Limit_

Configuration of the position loop of the phase control.
This block controls the position of the motor. It compares a reference position to a feedback position, and generates a speed demand dependent

of the difference.

F]

1 Phase PID

?
?

€ @ 9 9 9 9 € ¢ @

1950
15852
1553
1954
1951
1955
1956
1857
1558
1555
1960

PID Enable

PID PGain

PID IntDefeat
FID IGain

PID FeedFwdGain
PID Limit

PID Qutput

FID PidCQutput
PID Error

PID FeedFwd

PID Limiting

The Position Loop works on a multi turn position. The error between the Master and the slave can be a multi turn error.
Please Note that all the Phase blocks (including the Move To Master ) will not work if this block has not been enabled by Enable = TRUE
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Limiting

Phase Control : Output Error + - Output
PI Q/\
PidOutput
Pgain Limit_
Igain
IntDefeat
Phase Control : SpeedOutput
Feed Forward Gain FeedFwd
FeedFwdGain
Parameter Name No. WEB/GKP Default Range Units Writable
Enable 1950  Application::Phase PID::PID Enable FALSE
Input to enable the position loop
FeedFwdGain 1951  Application::Phase PID::PID 1.0 -300.0 to 300.0
FeedFwdGain
To add a scaling to the feed forward term of the position loop
PGain 1952  Application::Phase PID::PID PGain 10.0 0.0 t0 3000.0
Proportional Gain of the speed loop.
IntDefeat 1953  Application::Phase PID::PID IntDefeat ~ FALSE

When TRUE disables the operation of the integral term of the position loop

IGain 1954  Application::Phase PID::PID IGain 1 0.0't0 300

AC30P/D series Variable Speed Drive 19 of 33



Parameter Name No. WEB/GKP Default Range Units Writable
Integral Gain of the speed loop.

Limit 1955 Application::Phase PID::PID Limit 10.0 0to 300 %

Sets a symmetric clamp as a percentage of the maxspeed, to limit the maximum position loop output ( PidOutput )

Output 1956  Application::Phase PID::PID Output % NEVER

Shows the total output of the position loop ( PidOutput + FeedFwrd ) in %.
This output is internally connected to the speed loop of the drive. It represents the speed setpoint.

PidOutput 1957 Application::Phase PID::PID % NEVER
PidOutput

Shows the output of the position loop only in %.

Error 1958  Application::Phase PID::PID Error NEVER
Show the instantaneous position error in slave revolution

FeedFwd 1959  Application::Phase PID::PID FeedFwd % NEVER
Shows the speed feed forward term from the master speed + other speeds from phase blocks in %.

Limiting 1960  Application::Phase PID::PID Limitng FALSE NEVER
TRUE when the PidOutput has reached the Limit_ value.
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PHASE MOVE

Application::Phase Move

This block moves the motor a set distance. The distance is in slave encoder revolutions and is added to movement of other phase blocks and the

position demand.

This is a simple trapezoidal speed shape, which acts on each rising edge of the Enable Input.

4 7| Phase Move

Fhase_Move_1 [
Phaze_Move —

Enable Active
Distance Distanceleft
DistanceFine
Welocity
Acceleration
Reszet

A move must be complete before a new move will be run.
The move operation is aborted by the Reset Input.

The Total Distance is the sum of Distance and DistanceFine. The direction of the move is given by the sign of the Total Distance.

4

e 9 9 9 9 9 @9

1502
1903
1904
1905
1906
1507
1508
1505

PM Enable

PM Distance

PM Distancefine
PM Velodty

PM Acceleration
PM Reset

PM Active

PM Distanceleft

Distancel eft Output provides an information of remaining distance to be done while the move is active.
Active Output is TRUE while the move is active.

AC30P/D series Variable Speed Drive
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Distance + DistanceFine

Velocity

21 of 33



Parameter Name No. WEB/GKP Default Range Units Writable

Enable 1902  Application::Phase Move::PM Enable FALSE

Enable starts the Move operation when going from FALSE TO TRUE ( if block is not already Active )
Setting Enable to FALSE will not abort the operation while the Move is Active

Distance 1903  Application:: Phase Move::PM 1.0 -3000.0 to 3000.0 unit
Distance

The distance that the Move command will add to the Master position in unit.
Total Distance = Distance + DistanceFine

DistanceFine 1904  Application:: Phase Move::PM 1.0 -1.0to0 1.0 unit
DistanceFine

The distance that the Move command will add to the Master position in unit.
Total Distance = Distance + DistanceFine

Velocity 1905  Application:: Phase Move::PM Velocity 1.0 0.1 to 300.0 unit/s

Maximum speed in unit/s at which the distance will be added to the position loop

Acceleration 1906  Application:: Phase Move::PM 1.0 0.1 to 3000.0 unit/s2
Acceleration

Acceleration in unit/s? at which the distance will be added to the position loop

Reset 1907  Application: Phase Move::PM Reset FALSE

When TRUE stops the actual Move operation with a controlled deceleration

Active 1908 Application:: Phase Move::PM Active 1.0 NEVER
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Parameter Name No. WEB/GKP Default Range Units Writable
TRUE when a Move command is on going

DistanceLeft 1909  Application:: Phase Move::PM 1.0 Unit NEVER
Distanceleft

Remaining distance in unit of the Move when active.
0 when move is inactive
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PHASE INCH

Application::Phase Inch
The block may be used to advance or retard the relative position on the slave relative to the master.

This is achieved by feeding extra counts into the position loop at a rate given by the combination of Rate and RateScale. The actual Rate is the
product of Rate and RateScale and is in slave encoder turn per second.

The Active output is active while Advance or Retard are set to TRUE.

Phase_Inch_1 4 [ Phase Inch ™
Phase_Inch @ 1510  Pinch Advance
—{Advance Active @ 1511 Pinch Retard
—{Retard @ 1912 Plnch Rate
B 2:::5:'3'& @ 1913 PInch RateScale

@ 1514 PlInch Active
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Parameter Name No. WEB/GKP Default Range Units Writable

Advance 1910  Application::Phase Inch:Pinch FALSE
Advance

While is TRUE, counts are added to the Master position at a rate given by Rate

If Both Advance and Retard are TRUE, then no action is taken.

Retard 1911  Application::Phase Inch:: PInch Retard ~ FALSE

While is TRUE, counts are substracted to the Master position at a rate given by Rate
If Both Advance and Retard are TRUE, then no action is taken

Rate 1912  Application::Phase Inch:: Pinch Rate 0.01 0.0001 to 30 unit/s

The rate at which the counts are added/substracted to the Master position. A rate of 1.0 would cause the Slave to move at a rate of 1 unit per
second

RateScale 1913  Application::Phase Inch:: Pinch 1.0 0.0001 to 30
RasteScale

Allows fine control of actual rate = Rate * RateScale

Active 1914 Application::Phase Inch:: PInch Active NEVER
TRUE when Advance or Retard actions are active
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PHASE OFFSET

Application::Phase Offset
The block adds an offset to the master position
This is an unramped position Offset.

Fhase_Offset_1

Phase_Oflset 4 |7 Phase Offset ®
—Offset P 1315 PO Offsst
—OffzetFine @ 1918 PO Offset Fine
@ 1317 PO Active
Parameter Name No. WEB/GKP Default Range Units Writable
Offset 1915  Application::Phase Offset:PO Offset 0 -3000.0 to 3000.0 unit
Positon added to the Master position in unit.
Will cause the Slave to move to the new Master position with an unramped motion
OffsetFine 1916  Application::Phase Offset:PO FALSE -1.0t01.0 unit
OffsetFine

Additional position added to the Master position in unit.
Will cause the Slave to move to the new Master position with an unramped motion.
Active 1917  Application::Phase Offset::PO Active NEVER

TRUE when Offset and OffsetFine are applied
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PHASE TUNING

Application::Phase Tuning
The block adds either a periodic speed signal or an offset of position.

This is mainly used to set up loops of the system and must not be used as position/speed setpoint generator in the application.

Phase_Tuning_1 '

Phase_Tuning L
—Pericd Active—
—{Singlnfave
—EnableSpeed
—SpeedDffsst
—EnablePhase
—|Phase0ffset
Parameter Name No. WEB/GKP Default Range Units Writable
Period 1962  Application::Phase Tuning::PT Period ~ T#5s T#0.1S to T#30s
Define the period in s of the stimulus
SineWave 1963  Application:: Phase Tuning::PT FALSE
SineWave
TRUE will generate a sinusoidal stimulus
FALSE will generate a square stimulus.
EnableSpeed 1964  Application:: Phase Tuning:PT 0.0 -300 to 300
EnableSpeed
Enable speed offset to be added to the speed feed forward term
SpeedOffset 1965  Application:: Phase Tuning:PT FALSE

SpeedOffset
Speed offset value

AC30P/D series Variable Speed Drive
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Parameter Name No. WEB/GKP Default Range Units Writable

EnablePhase 1966  Application:: Phase Tuning::PT FALSE
EnablePhase

Enable position offset to be added

PhaseOffset 1967  Application:: Phase Tuning:PT 0.0 -300 to 300 unit
PhaseOffset

Position offset value

Active 1968  Application:: Phase Tuning::PT Active NEVER
When either EnableSpeed or EnablePhase are active
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MOVE TO MASTER

Application::Move To Master

This block allows to align the position demand from the Master + offsets from phase blocks to the Slave position in a controlled manner. A

trapezoidal move is added to align the Master+offsets to the Slave by using Velocity and Acceleration.

4 }'%J Move To Master ®

$ 1925

Move_To_Master_1 1927

Move To Master
Enable DistToMaster
Welocity

Acceleration

1928

1529

1961

1530

< 9% 9 9 @

When Enable, if an offset exists when the Slave drive is enabled, the Slave will move to the Master position in a controlled movement.

MTM Enable

MTH Velocity
MTM Acceleration
MTM DistToMaster
MTHM State

MTM Active

If disabled, in the same condition, the system moves to the Master position with a crude movement.

Velocity and Acceleration define the shape of the motion.

DistToMaster output is the remaining distance to be done while the Move to Master is Active

Active is TRUE is the Move to Master is in action.
State gives the state of the actual Move To Master block

Enable = TRUE Enable = FALSE

Master Position

Slave Position

Velocity Speed setpoint

I Slave Torque ON I Slave Torque ON

AC30P/D series Variable Speed Drive

29 of 33



Parameter Name No. WEB/GKP Default Range Units Writable

Enable 1926  Application::Move To Master::MTM FALSE
Enable

To validate any controlled alignment of the Master and Slave due to offsets

; ication:: - 1.0 0.1 to 300 unit/s
Ve|OCIty 1927 Cglgz)llgtaglon.. Move To Master::MTM

Maximum velocity of the Move, set in unit/s.

Acceleration 1928  Application:: Move To Master:MTM 1.0 0.1 to 3000 unit/s?
Acceleration

Acceleration/deceleration of the Move in unit/s?

DistToMaster 1929 Application:: Move To Master::MTM unit NEVER
DistToMaster

Remaining distance between the Master and the Slave in unit.
0 when Move To Master inactive

Active 1930 ﬁgﬁ\l/igation:: Move To Master::MTM NEVER

TRUE to indicate that the Move To Master is Active

0: RESET
State 1961 Application:: Move To Master::MTM 1:POS AQUIRE NEVER
State 2 : ALIGN
3: DONE

Gives the state of the actual Move To Master :

RESET : When Enable is FALSE

POS_ AQUIRE : While the Slave is OFF and Enable is TRUE.

ALIGN : When a Move To Master is in progress to align a Slave to Master
DONE : When Move To Master is completed
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Drive Configuration Block Diagram

Digital_Outputs_1 =
Digital_Outputs =]
—As_WORD
—{Digout_01
—{Digout_02
digital_inputs_1 [:1_‘ ing_logic2_1 ] —{Digout_03
|lnputs '— Sequencing_Logic?_ — —|Digout_04
As_WORD - | Run_Forward Running— —{Relay_01
Digin_01 Run_Reverse Tripped - —{Relay_02
Digin_02 Reverse Healthy — —{Digout_11
Digin_03 FALSE Jog Stopping - —{Digout_12
Digin_04— MNot_Stop Reversing— —{Digout_13
Digin_05 Enable Jogging|~ —|Digout_14
Digin_06 Not_Coast_Stop Ready - —Relay_11
Digin_07 Not_Quick Stop Switched_On — —{Relay_12
STO_Inactive — = | Trip_Reset Woltage_Enabled -
Digin_11 OR — —|External_Tnp
Digin_12— —{Trip_Reset_By_Run
Digin_13 —|Power_Up_Start
Digin_14—
Run_Key on
Not_Stop_Key —
Stop_Key —
Disable_Coast_Stop
Disable_Quick_Stop
Encoder_Slot_1_1 oy
Encoder_Slot_1 —
system_board_enceder_supply_0._5V IiEnDDder_Supply Encoder_Speed —
1024 [ Encoder_Lines Encoder_Count —
FALSE I Encoder_Invert
pulse_encoder_type_0.QUADRATURE Ii Encoder_Type
FALSE ! High_Input_Threshold
FALSE Encoder_Count_Reset
Contrel_Mode_1
Control_Mode Encoder_Slot_2_1 7
—Motor_Type_or_AFE Encoder_Slot 2 =
| control_strategy_type_0VECTOR_CONTROL Ii(:ontrol_strategy 1024 Encoder_Lines Encoder_Speed —
| control_type_0.ENCODER_FEEDBACK }—ContrDI_Type FALSE I Encoder_Invert Encoder_Count —
—Encoder_Feedback pulse_encoder_type_0.QUADRATURE I*Enmder_ﬂ'pe
FALSE ! High_Input_Threshold
FALSE Encoder_Count_Reset

System_Board_Outputs_1 (2]

System_Board Outpuls '—|
FALSE I [Output_Enable
retransmit_source_0.SYSTEM_BOARD_SLOT_1 I—Output_SDuroe
system_board_encoder_supply_0._5V I*Output_\fnltage

Phase_Ctrl_Config_1 —{Output_A
Phase_Cirl_Config —Output_B

| position_reference_source_0.SYSTEM_BOARD_SLOT_2 I*Master_PDsitmn_Src Setup_Successful —Output_Z

| position_feedback_source_0.SAME_AS_MOTOR_FBK I—SIave_PBsitiDn_Src Error_Number —Synth_Encoder_Lines

—{Synth_Encoder_Speed
Synth_Encoder_Invert

Master_Encoder
Slave_Encoder
Spd_Loop_Encoder
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Functional Description

Disable Coast Stop:
This feature disables the use of the COAST STOP input.

Caution The Drive will not stop when the coast stop input is disconnected.

>

Power Up Start:
This feature removes the requirement of a transition from FALSE to TRUE on the run command. This allows an immediate start of the motor
when power is applied to the Drive.

Caution The Drive may run without warning.

>

Control mode to select the encoder used as the speed feedback

Phase_Ctrl_Config to select the slave encoder connected. If the slave and the speed feedback encoder are the same, then setup
Slave_Position_Src to SAME_AS MOTOR_FBK

Phase _Ctrl_Config to select the master encoder
Encoder_Slot_1 and/or Encoder_Slot_2 to set up encoder connected to system board Slotl and/or Slot2

System_Board_Outputs to set up Retransmit configuration ( if used )
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BaS|c Steps for a simple 690Like Configuration

Set up Control Mode

\4

‘ Set up Encoder Feedback ‘

If System Board option

OR

If /O Encoder option

OR
If 1/O Resolver option

Setup/Motor Control/

0511 Motor type or AFE
0512 Contol Strategy
1533 Control type

1743 Encoder Feedback

Inputs and Outputs/System Board Option

Inputs and Outputs/SB Encoder Slotl

1739 System Board Required

Inputs and Outputs/SB Encoder Slot2

1663, 1664,1665, 1666, 1667

1671, 1672,1673, 1674

Inputs and Outputs/Option

Inputs and Outputs/ Option

1178 Option 10 Requred

Inputs and Outputs/Option

1511, 1512, 1513, 1514, 1515

Inputs and Outputs/Option

1178 Option 10 Requred

‘ Enter motor nameplate parameters ‘

‘ Speed Loop Scaling ‘

IF PMAC Motor

‘ Run Pos Alignment

Setup/Motor Nameplate

1790, 1791, 1792, 1793, 1810,

1815, 1851, 1816,1822

Setup/Motor Control

0457 Base Frequency
0455 Rated Motor Current
0458Motor Poles

0456 Base Voltage

0459 Nameplate Speed
0460 Motor Power

Setup/Autotune

0464 100% Speed in RPM

Setup/Pos Fbk Alignment

0255 AutoTune Enable

Speed Loop

1798 Alignment Enable
1799 Alignment Level

1800 Alignment Ramp Time
1801 Alignment On Motor

Parameters/Motor Control/Spd Loop Settings

‘ Select Master/Slave encoders ‘

Setup/Phase Control

515 Speed Loop PGain
516 Speed Loop | Time

Inputs and Outputs/SB Encoder Slotl

1745 Master Position Src
1744 Slave Position Src

Inputs and Outputs/SB Encoder Slot2

1663, 1664,1665, 1666, 1667

‘ Configure Master/Slave ‘ If System Board option
encoders OR
If /O Encoder option
OR

Inputs and Outputs/ Option

1671, 1672,1673, 1674

If I/O Resolver option

Inputs and Outputs/ Option

1511, 1512, 1513, 1514, 1515

‘ Verify phase configuration ? ‘

1790, 1791, 1792, 1793, 1810,

1815, 1851, 1816,1822

Monitor

1749 Setup Successful TRUE ?

Set up Retransmit — synthetic
encoder?

Inputs and Outputs/System Board Option

v

‘ Set up User Units ‘

v

Application/ Phase Configure

1678 Output Enable
1679 Output Source
1680 Output Voltage

‘ Set up Phase Control ‘

v

Application/ Phase Control

1918 Counts Per Unit
1919 MaxSpeed

Set Master and slave position to their
working position

Application/ Phase Control

1935 GearingA
1936 GearingB

v (

Application/ Phase PID

1932 PositionEnable TRUE

1931 ResetTotal TRUE, then FALSE

‘ Position loop ‘

1950 Enable

Application/ Phase PID

v
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1952 PGain
1954 IGain
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