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Thank you for choosing this SIEI product.

We will be glad to receive any possible information which could help us improving
this manual. The e-mail address is the following: techdoc@siei.it.

Before using the product, read the safety instruction section carefully.

Keep the manual in a safe place and available to engineering and installation person-
nel during the product functioning period.

SIEI S.p.A has the right to modify products, data and dimensions without notice.

The data can only be used for the product description and they can not be understood
as legally stated properties.

All rights reserved

This manual is updated according the software version V.9.X00.

Variation of the number replacing “X” have no influence on the functionality of the
device.

The identification number of the software version can be read on the converter name-
plate or on the label on the EPROM memories mounted on the regulation card.
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1. SAFETY PRECAUTIONS

According to the EEC standards the converters of the series TPD32 and accessories must be used only
after checking that machine has been produced using those safety devicesrequired by the 89/392/EEC set
of rules, asfar asthe machineindustry is concerned.

- Systemsused during automation procedures cause mechanical movements. The user must make sure
that such mechanical movements do not create any unsafety condition. He has therefore to foresee
safety blocks and operative limitswhich can not be bypassed or overcome.

WARNING - FIRE AND SHORT CIRCUIT DANGER

By using devices such as oscilloscopes which have to be connected to under voltage equipments, the
oscilloscope chassis has to be grounded and a differential amplifier has to be used. In order to obtain
precise reading procedures, choose your probes and pins with care and pay attention to the oscill oscope
regulation.

Asfor acorrect use of the device and the equipment regulation see the producer instruction manual .

WARNING - FIRE AND EXPLOSION DANGER

Theinstallation of aconverter in explosion-risk areas, where inflammable materials, fuel vapors or pow-
dersare present, could causefiresor explosions. The convertershaveto be placed far from such risk areas
even though their motors are suitable to be used in such conditions.

WARNING - DANGER OF PERSONAL INJURIES

If the devices are not transported or lifted with suitable means, they can cause severe or fatal damages.

Thedevice hasto belifted by atrained staff using suitabletools.

WARNING - DANGER OF ELECTRIC SHOCK

Motors and converters have to be ground connected according to the national electric rules.

WARNING:

Place al the coversbefore applying voltageto the device. The non-fulfillment of such warning may cause
severe personal injuriesor death.

WARNING:

Do not connect power supply voltages exceeding the allowed voltage field. If exceeding voltages are
applied to the converter, someinternal componentswill be damaged.
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WARNING:

Converter are electrical appliancesfor usein heavy current installations. Parts of the converter are ener-
gized during operation.

The electrical installation and the opening of the device should therefore only be carried out by qualified
personnel. Improper installation of motor or converters may therefore cause the failure of the device as
well asseriousinjury to people or material damage.

Follow theinstructions given in this manual and observe the local and national safety regulations appli-
cable.

WARNING:

The converter can not be started without the ground connection. In order to prevent any noise, the motor
chassis hasto be grounded with aground cable different from all the others.

Theground cable hasto be dimensioned according to the national electric rulesand it must befixed using
the pliers suggested by the cable producer.

WARNING:

Do not carry out theisolation test among the converter or control circuit terminals.

WARNING:

Do not install the converter in places where the temperature is higher than the one allowed by the specifi-
cations: the ambient temperature hasagreat influence on the duration and thereliability of thedevice.

WARNING:

When the converter shows an alarm condition, refer to the chapter TROUBLESHOOTING and start the
operation again only when the alarm cause has been removed. Do not reset the alarm automatically viaan
external sequenceetc.

WARNING:

Remove the bags contai ning anti-drying agents while unpacking the device (if such bagsare not removed,
they could end up into the fans or they could obstruct the cooling openings, thus causing the converter
overheating).

Thedevice hasto befixed toawall built with warm-resistant materials. During itsfunctioning the tempera-
ture of the cooling heatsinks can reach 90°C.
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NoTEs: In the industrial sector the words “Converter”, “Drive” and “Device’ are often
interchanged.

1. Never open the devicewhilethe AC input supply isswitched on. Wait for at least
one minute before working on theterminals or inside the device.

2. Do not touch or damage any components when handling the device. The changing
of theisolation gaps or the removing of theisolation and coversisnot permissible.
If the front plate hasto be removed because of aroom temperature between 40° -
50° C, the user hasto check that no occasional contact with energized parts may
occur.

3. Protect the devicefromimpermissible environmental conditions (temperature, hu-
midity, shock etc.)

4. No voltage should be connected to the output of the converter (terminals C and
D). Theparallel connection of several motors on aconverter output isnot permis-
shle.

5. When engaging a running motor, the Auto capture function (Auto capture in the
ADD SPEED FUNCT menu) must be activated.

6. A capacitativeload (e.g. phase compensation capacitors) should not be connected
to the output of the converter (terminals C and D).

7. Always connect the converter to the protective earth ground (PE ground) viathe
connection terminals marked and the housing. The discharge current to earth ground
isgreater than 3.5 mA. According to EN 50178 the ground connection hasto bea
fixed one (it can not be sectioned).

8. Theelectrical commissioning should only be carried out by qualified personnel,
who are al so responsible for the provision of asuitable earth ground and a cable
protection for the power supply in accordance with the local and national regula-
tions. The motor must be protected against overloads.

9. No discharge current tests should be carried out on parts of the converter. A
suitable measuring instrument (internal resistance of at least 10 k€2/V) should be
used for measuring the signal voltage.

10. Whenthedriveisstopped, but it has not been disconnected from the main viathe
main contactor, it isnot possibleto exclude the accidental movement of the motor
shaft when afailure occurs.

11. Theinstaller must provide overload protection for the motor.

WARNING!

This equipment is suitable for use on a circuit capable of delivering not more than the rms symmetrical amperes, 500 volts
maximum, shown in the table below

Converter size Short circuit current
20...70 A 5 kA
110...280 A 10 kKA
350 ... 650 A 18 kKA
770 A 30 kKA
1000 ... 1050 A 42 kKA

T1001g
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2. COMPONENT IDENTIFICATION AND SPECIFICATIONS

2.1. GENERAL

A converter transforms the constant voltage of an existing three-phase power supply into adirect volt-
age, in order to regulate the speed and/or the torque of a direct current motor with a separate excitation.

The available TPD32 converters are of two types.
TPD32...2B for atwo quadrant functioning
TPD32...2B for afour quadrant functioning

Thedefault version of aconverter includesthe presence of apower supply circuit for the adjustablefield;
in thisway the motors can operate with amixed armature or field regulation, without adding other devices.

Each typeincludesthree series of devices, which differ the one from the other because of the max. power
supply voltage:

TPD32-400/...;  ACinput supply voltage up to 400 V, 3Ph

TPD32-500/...;  ACinput supply voltage up to 500 V, 3Ph

TPD32-690/...;  AC input supply voltage up to 690V, 3Ph

The basic technical data of aconverter are stated in the type code and on the identification namepl ate.

Example  TPD32-400/470-280-2B
TPD32 TYPACT converter, three phase supply

400 Mainsvoltage U , inVolt

470 Rated armature voltage U, inVolt

280 Rated armature current |, INAmpere

2B Functioning 2B = two quadrant
4B = four quadrant

BEYe I
® T
®

Figure 2.1: Base diagram of a converter
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230V, 3Ph, 50/60 Hz
400V, 3Ph, 50/60 Hz
460V, 3Ph, 50/60 Hz
500V, 3Ph, 50/60 Hz
690V, 3Ph, 50/60 Hz

® AC input supply voltage (U

-

@ Armature converter: Totally controlled three-phase bridge. It convertsthe alternating
voltageinto adirect voltage. (Double bridgefor TPD32...4B...)

3 Field converter: Semi-controlled single-phase bridge

@ Programmabl e control section: Control and regulation cards of the power section. Commands,

references and feedbacks are connected to them.
® Output voltage (U ,): Direct voltage changing fromOto U
Output rated current (I, ): 20.... 3300 A [for amax. ambient temperature of 40°C]

The convertersof TPD32 seriesareavailableinthefollowing versions:
TPD32-400/420-...-4B  Four quadrant converter for AC input voltage up to 400 V
TPD32-400/470-...-2B  Two quadrant converter for AC input voltage up to 400 V
TPD32-500/520-...-4B  Four quadrant converter for AC input voltage up to 500 V
TPD32-500/600-...-2B  Two quadrant converter for AC input voltage up to 500 V
TPD32-690/720-...-2B  Four quadrant converter for AC input voltage up to 690 V
TPD32-690/890-...-4B  Two quadrant converter for AC input voltage up to 690 V
Theavalablesizearelisted inthefollowing table:

Table 2.1.1: Converter sizes

Description Type Rated dc current

4B 2B [A]
TPD32-...,...-20-.. . . 20
TPD32-.../...-40-.. . . 40
TPD32-.../...-70-.. . . 70
TPD32-.../...-110-.. . . 110
TPD32-.../...-140-.. . . 140
TPD32-.../...-185-.. . . 185
TPD32-.../...-280-.. . . 280
TPD32-.../...-350-.. . . 350
TPD32-.../...-420-.. . . 420
TPD32-.../...-500-.. . . 500
TPD32-.../...-650-.. . . 650
TPD32-.../...-770-.. . . 770
TPD32-.../...-1000-.. . 1000
TPD32-.../...-1050-.. . 1050

T0010g
Nore! The converter sizesup to 1000A “B / 1050A 4B are made by compact execution. The

drive of higher sizes and with amain power supply at 690V are made by aregulation
section and an external bridge. The technical data of those versions are indicated on
“ Addendum TPD32 External Bridge” manual.

The converter choiceismade on the basis of the motor rated current and of the available AC input voltage.
The output rated current must be higher or equal to the one required by the used motor.
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Functions and features (Overview)

Thedevicesof the TPD32 seriesare devel oped as converterswith excellent regul ation features and awide
function range.

Integrated field converter.

Galvanic separation and high impedance between the power and the regul ation section.
Galvanic separation between the regul ation section and the digital 1/0 terminals.
Differential analoginputs.

Diagnostic LED module (KC) supplied as a standard and mounted an the drive front cover
Removable optional Keypad (KB)

START UP menu which makes set-up easier.

Simple operation of thedevice

- viatermina strip

- viakeypad with aback-lit keypad

- viaadefault set PC program and RS485 serial interface

- via a connection with a Field Bus (option), INTERBUS S with a DRIVECOM profile, and
PROFIBUS DP.

Stored messages concerning thelast 10 faultsand indication of the operationtime.
Separate configuration of the drive behaviour for each messagein an alarm situation.

Automatic change into an armature feedback because of the interruption of the feedback signal (only in
constant torque mode).

Overload control
Threefreely configurable anal og inputs on the standard device.
Widening of digital inputsand of digital, anal og outputsviaaoption card.

Reference assignation and display of the feedback values as a percentage or in adimension which can be
defined by the user.

Possibility of aspeed and torqueregulation

Adaptive of the speed regulator

COMPONENT IDENTIFICATION AND SPECIFICATIONS
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Current predictive regulator with an automatic adaptation.

Motor potentiometer function (increase / decrease speed command).
Jog function.

8 internal speed references.

5internal linear or S-shaped ramps.

Internal signal conditioning (gains, min/max limits, offset ...).

Function widening avail ablefor specific applications (option).

2.2. STORAGE, TRANSPORT

A high degree of care is taken in packing the converters of the TPD32 series and preparing them for
delivery. They should only be transported with suitabl e transport equi pment (see weight data). Observethe
instructions printed on the packaging.

Thisa so applieswhen the device isunpacked up to whenit isinstalled in the control cabinet.

Ondelivery check thefollowing:
- thepackaging for any external damage
- whether the delivery note matches your order.

Open the packaging with suitabletools. Check whether
- any partswere damaged during transport
- thedevicetype correspondsto your order

In the event of any damage or of an incomplete or incorrect delivery please notify the sales offices
responsibleimmediately.

The devices should only be stored in dry rooms within the temperature ranges specified.

Nore! A certain degree of moisture condensationispermissibleif thisarisesfrom changesin
temperature (see section 3.1, “ Permissible Ambient Conditions’) Thisdoesnot, how-
ever, apply when the devicesarein operation. Ensure alwaysthat thereis no moisture
condensation in devicesthat are connected to the power supply!
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2.2.1. Device setting

The converters of the TPD32 series can operate connected to an AC input three-phase voltage from 230V
to 690V. Inside this voltage range the device setting is carried out on the basis of the motor rated current.

Therefore the converter rated current must be higher or the same as the motor rated one.

If an overload isnecessary, the setting is carried out according to the example mentioned in section 6.14.5,
“Overload control”, so that the overcurrent must not be supplied in acontinuative way from thetype of the
chosen converter.

Nore! A reduction factor should be considered if the converter isinstalled at altitudes of
over 1000 m above sea level and at higher temperatures (see section 3.1, “Permissi-
ble ambient conditions”).

Examplefor a15 kW motor
ACinput voltage: 400V, 3Ph

1. Two guadrant functioning

Nameplate data: Power 15kwW

Armature Voltage 470V .

Armature Current 37,6 Amps

Field Voltage 310V .

Field Current 0,8 Amps
Choicecriteria: 400V, 3Ph see section*AC Input”

37,6 A<40A see section“ AC Output”

0,8A<10A see section“ AC Output”
Chosen converter: TPD32-400/460-40-2B

The converter can supply 1,06 of motor rated current continously. If higher overload values are required,
see section “ Overload control”.
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2. Four quadrant functioning

Nameplate data: Power 15 kW
Armature Voltage 420V .
Armature Current 42 Amps

Field Voltage 310 V.

Field Current 0,8 Amps
Choicecriteria: 400V, 3Ph see section “AC Input”

A2A<T0A see section “AC Output”

0,8A<10A see section “AC Output”
Chosen converter: TPD32-400/460-70-4B

The converter can supply 1,66 of motor rated current continously. If higher overload values are required,
see section “ Overload control”.

2.3. DRIVE KEYPAD DESCRIPTION

Programming keypad KB

The keypad ismade of aL CD display with two 16- digit lines, of 8 function buttons and containssix leds
for an easy monitoring of the converter status.

Display
2 x 16 Characters

0O O o0 0O o0 O

-Torque +Torque  Alarm  Enable Zero speed |limit

A >
| \Y4 ENT
+ - ‘ CANC
START sToP
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Itisused:
- to command the drive when this system has been selected
- to display the speed, the voltage ..... during the operating time
- t0 set parameters

LED module KC

In the standard delivery the convert is supplied with the led module mounted on the front cover.
It contains six ledsfor an easy monitoring of the converter status.

The KC module can be manually removed and replaced with the Keypad, which is connected to the
regulation board through the dedicated connector.

On the Keypad, which is supplied as optional, the same leds at the KC module are mounted.

Table 2.3.1: Diagnostics LEDs

Designation| Color Function

The LED is lit, when the drive operates with a negative torque (counter-clockwise
rotation or clockwise braking). Only for TPD32-...-4B

The LED is lit, when the drive operates with a positive torque (clockwise rotation

- Torque | yellow

+ Torque | yellow . . .
or counter-clockwise braking). Braking only forTPD32-...-4B

Alarm red | The LED is lit, it signals the intervention and the alarm condition

Enable green | The LED is lit, when the converter is enabled

Zero speed| yellow | The LED is lit, when the speed is lower than the threshold set by Speed zero level

I limit yellow | The LED is lit, when the converter operates at a current limit

T0020g

2.4. SPECIFICATIONS

2.4.1. Standards

Genera norms; EN 61800-1, EN 50178
Climatic conditions: IEC 68-2 Part 2 and 3 (EN 60068-2-2, test Bd)
| sol ations distances: IEC 664, IEC 664 A; degree of pollution 2
Interferenceimmunity: EN 61000-4-4 Interferenceimmunity level 4

EN 61000-4-2 Interference immunity level 6 kV CD /8 kV AD.
Oscillationtest: EN 60068-2-6, test Fc

EMC compatibility: EN 68100-3, following the instructions contained in the attached “ Guide to the
electromagnetic compatibility”

Sofety: EN 50178
Protection degrees: According to EN 60529
UL Approva: AccordingtofileN. E183859 for the series of the approved devices.

COMPONENT IDENTIFICATION AND SPECIFICATIONS
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Table 2.4.2.1: ACinputvoltages

Devices series

Power section
(Terminals U/V/W)

Field circuit
(Terminals U1/V1)

Power supply regulation
(Terminals U2/V2)

TPD32-400/...

230V =10 %*, 3Ph
400V =10 %*, 3Ph

50/60 Hz £5 %

TPD32-500/...

230V =10 %*, 3Ph
400 V 10 %*, 3Ph
440V =10 %, 3Ph
460 V =10 %, 3Ph
480 V =10 %, 3Ph
500V =10 %, 3Ph

50/60 Hz +5 %

230V =10 %*, 1Ph
400V =10 %*, 1Ph
460 V =10 %, 1Ph

50/60 Hz £5 %

115V £15 %**,1 Ph
or
230V =15 %**, 1Ph

50/60Hz £5 %

*

T0030g

With the indicated tolerance values the output voltage complies the DIN40030 standard.

W ith wider tolerances the max output voltage changes accordingly.

** To work at 115 V with drives from 280 A a jumper between terminals SA-SB
(placed on the rear size of the drive) must be inserted.

During start-up thethreshol d for the undervoltage message of the power section can be set viathe Under volt

thr parameter (standard: 230 V).

Nore! According the input voltage the switch S8 on the regulation board must be set as
follows:
TPD32-400/... S8.7 = OFF S8.8 = OFF
TPD32-500/... S8.7=0N S8.8 = OFF
TPD32-690/... S8.7 = OFF S8.8=0ON
Nore!

As for the operation of the TPD32 converters AC input reactors and interference
suppressionfiltersarerequired. See section 4.9, “ Reactorg/Filters’.

The converters above 770 A and the AC input reactors have a discharge currents to earth ground higher
than 3.5 mA. For leakage currents higher than 3.5 mA, thenorms EN 50178 require afixed connection

not to be sectioned.

Caurion!

H

Due to the increased discharge current involved afixed ground connection (without
connectors) for the filters of the TPD32 converter isrequired.
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Nore!
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The values showed on table below are refered to a converter functioning at nominal
current |, (amature) and | (field).
Table 2.4.2.2: AC input currents
Current on the | Current on the Regulation Power Supply
Device AC Input field AC Input Card Power Input current

115V 230V
TPD32-.../...-20-.. 172 A 10 A
TPD32-..../...-40-.. 344 A 10 A

TPD32-.../...-70-.. 60,2 A 10 A SW131 20w LA 05A
TPD32-.../..-110-.. 94,6 A 14 A
TPD32-.../...-140-.. 120,4 A 14 A
TPD32-.../...-185-.. 159,1 A 14 A
TPD32-.../...-280-.. 240,8 A 20 A
TPD32-.......-350-.. 301 A 20 A

TPD32-.../...-420-.. 3612 A 20 A SW2-32 | 110W 12A 0,7 A
TPD32-.../...-500-.. 430 A 20 A
TPD32-.../...-650-.. 559 A 20 A
TPD32-...[...-770-.. 662,2 A 25 A

TPD32-.......-1000-.. 860 A 25 A SW3-32 | 110W 1,2A 0,7 A
TPD32-.......-1050-.. 903 A 25 A

2.4.3. Output

Nore!

T0040g

Itisnot possibleto connect an external voltage to the converter output terminals! Itis
not even possible to disconnect the motor from the device output while the drive is
active.

In normal cases no leveling choke is necessary. It must be taken into account, anyway, that some maotor
producers prescribe such a choke according to the type of the motor used. In this caseit must inserted on
the motor cable.

The stated currents refer to the continuative operation with an ambient temperatrue of 40° C.
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Output current

Armature circuit

Table 2.4.3.1: Output currents

Armature converter Field converter
Device (Terminals C/D) (TerminalsC1 / D1)
Continuous current with Max. current Continuous current with

Ambient temp 40°C* (with overload) ** Ambient temp 40°C*
TPD32-.../...-20-.. 20 A 40 A 10 A
TPD32-.../...-40-.. 40 A 80 A 10 A
TPD32-.../...-70-.. 70 A 140 A 10 A
TPD32-.../...-110-.. 110 A 220 A 14 A
TPD32-.../...-140-.. 140 A 280 A 14 A
TPD32-.../...-185-.. 185 A 370 A 14 A
TPD32-.../...-280-.. 280 A 560 A 20 A
TPD32-.../...-350-.. 350 A 700 A 20 A
TPD32-.../...-420-.. 420 A 840 A 20 A
TPD32-.../...-500-.. 500 A 1000 A 20 A
TPD32-.../...-650-.. 650 A 1300 A 20 A
TPD32-.../...-770-.. 770 A 1540 A 25 A
TPD32-.../...-1000-.. 1000 A 2000 A 25 A
TPD32-.../...-1050-.. 1050 A 2100 A 25 A

*  Current reduction for highter temperatures (see“ Permissible ambient condition”)
** The overload size and duration depend an the overload cycle, (see section “ Overload control”)

T0050g

Nore! The field motor current can sometimes be very small compared with rated field cur-
rent of the converter. In order to provide regulation during field weakening of the
motor, follow the described instructions to change the max field current of the con-
verter. Inthis casethe Nom Flux curr parameter must be set with the new rated field

current value.

Field circuit

Theregulation card of the TPD32 converter issupplied with afield circuit setting equal to the rated size of
theinternal field converter (seetable2.4.2.2.). Viathe switch S14 it ispossibleto select different maximum

setting values of thefield current.

Comparethefield current value of the connected motor to therated value of theinternal field converter of
TPD32 (seetable 2.4.3.1); set afterwards the best value according to the following prescriptions.

- By actingwith astablefield current, if the motor rated field current is£ 10%, it isnecessary to adapt

thefield current viathe switch S14.

- By acting with a field weakening control, it is a'so necessary to refer to the CEMF value or to the
crossover datum. If the maximum field current is£ 10% of the maximum value of the internal field
converter, it is necessary to adapt the feedback viathe switch S14.

In the above mentioned conditionsthe precise calibration of thefield current isnot required.
Thecalibrationisnot required if thefield control on the motor iscarried out externally to theinternal field

converter of TPD32.

n10
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In order to obtain acurrent setting val ue different from those stated in the table, use the following formula
to calculate the resistance to be used between theterminals LA and LB on theregulation card. In this case
all the switches have to be set to zero (OFF).

TPD32 Rev. 7.1 and higher; resistancefor thefield current calibration.
For sizesTPD32-.../...-20... up to TPD32-.../...-1050... : Resistance = 1667 /field current (A)

Table 2.4.3.2: Field current resistors

Switch ohms 148 ohm | 330 ohm | 182ohm | 36.4ohm | 845 ohm | 1650 ohm | Equivalent
Field curr scale S14-1 S14-2 S14-3 S14-4 S14-5 S14-6 resistance
1.0A OFF OFF OFF OFF OFF ON 1650 ohm
20A OFF OFF OFF OFF ON OFF 845 ohm
30A OFF OFF OFF OFF ON ON 558.8 ohm
5.0A OFF ON OFF OFF OFF OFF 330 ohm
10.0 A ON OFF OFF OFF OFF OFF 168 ohm
129 A ON OFF OFF OFF ON ON 129.2 ohm
17.2A OFF ON ON OFF ON ON 97 ohm
20.0 A ON OFF ON OFF OFF ON 83 ohm
24.1A ON ON ON OFF OFF OFF 69 ohm
DV0032g
Output voltage

The below mentioned output voltages takeinto account an AC input undervoltage within the stated tol er-
ance limits and a voltage drop of 4% due to the inserted AC input reactors. It is the same as the rated
armature voltage suggested for the connected motor.

Armature circuit

Table 2.4.3.3: Armature circuit output voltages

AC Input voltage Output Armature voltage (Terminals C/ D)
(Terminals U/V /W) Two quadrant converter Four quadrant converter

230V =10 %, 3Ph 260 V 240V

400 V =10 %, 3Ph 470V * 420V *

440 V =10 %, 3Ph 530V 460 V

460 V =10 %, 3Ph 560 V 480 V

480 V =10 %, 3Ph 580 V 500 V

500 V +10 %, 3Ph 600 V * 520V *

T0070g

* Voltage measured as per DIN 40 030 (09/93)

Field circuit

Table 2.4.3.4: Field circuit output voltages

AC input voltage Output field voltage** (Terminals C1/D1)
(Terminals U1 /V1) Fixed field Adjustable field

230 V =15 %, 1Ph 200V * 200V *

400V £15 %, 1Ph 310V * 310V *

460 V +£10%, 1Ph 360 V 360 V

* Voltage measured as per DIN 40 030 (09/93)
** The max field voltage is equal to 0.85 x AC input line voltage

COMPONENT IDENTIFICATION AND SPECIFICATIONS
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2.4.4. Control section

Enables
Analog inputs

Analog outputs
Digital inputs?
Digital outputs

Encoder inputs
Sinusoidd

Digitd

option

i)

Y supply
signd

voltage

current

pulses per rev
max frequency
max cablelenght
voltage

current

pulses per rev
max frequency
max cablelenght

Analogtachogenerator input

voltage

current
max cablelenght

Internal supply voltage

max |oad

tolerance

SIEI

0/15..30V 3.2..6.4 mA (approx. 5mA at 24 V)
0..£10V 0.25mAmax

0...20 mA 10V max

4..20 mA 10V max

0.x10V 5 mA max each output

0/15..30V 3.2..6.4 mA (approx. 5mA at 24 V)
+15..35V

+15..35V 20 mA max each output

1V pp

8.3 mA pp each channel (input resistance = 124 ohm)

min 600 max 9999

150 kHz

screened, 150m (0.75 m?) / 125m (0.5 mm?) / 55m (0.22 mm?)
5V TTL /15...24V HTL (H logic)

45mA /6.8 ... 10.9 mA each channel with H logic

min 600 max 9999

150 kHz

screened, 150m (0.75 mm?) / 125m (0.5 mm?) / 55m (0.22 mn?)

22,7145,4/90,7/181,6/302,9V max,

depending on the switch $4 setting

8 mA full scale

screened, the max length depends on theinstallation, typical 150m

+5V 160 mA encoder connector, PIN 7/9
(only for sinusoidal encoder)

+10V 10mA terminal 7

-10V 10mA terminal 8

+24V 200mA terminal 19
encoder connector, PIN 2/9
(only for digital encoder)

+10V +3%32

-10V +3%?2?

+24V +20 ... 30V, not stabilized

b Available only with the option card TBO.
2 The values of the voltages + 10V and -10V are the same. The stated tolerance refers to the voltage

width.

n12
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2.4.5. Accuracy

Internal referencevoltage (£ 10V, terminals7 e 8):

temperature dependent stability error 100 ppm/°C
References
viakeypad/serial line/Bus
resolution: 16 Bit or 15 Bit+sign
viaterminals (1/2, 3/4, 5/6)
resolution: 11 Bit+sign
linearity +0.1% of thefull rangevalue

Analog outputs (TBO only)

resolution: 11Bit+sign
linearity: +0.5% of thefull rangevalue
Speed regulation
for all the operation mode
max speed 8000 rpm
digital referenceresolution: 0.25rpm
analog referenceresolution: =0.25rpm
with sinusoidal encoder
speed feedback resol ution: 0.25rpm
accuracy typical 0.01%
regulationfield better than 1:10000

with digital encoder

speed feedback resolution 0.5rpm
accuracy typical 0.02%
regulationfield better than 1:1000

with tachogenerator

speed feedback resolution better than 1:2000
accuracy typical 0.1%
regulationfield better than 1:1000

Torqueregulation

resolution better than 1:2000
accuracy typical 0.2%
regulationfield better than 1:500

COMPONENT IDENTIFICATION AND SPECIFICATIONS
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2.5. DIMENSIONS AND WEIGHTS

Oon
Oon
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Figure 2.5.1: Drive dimensions for the sizes from to 20 A ... 1050 A

Table 2.5.1: Drive dimensions for the sizes fromto 20 A ... 1050 A

Type Form a b c al bl @ | Weight

(mm] | [mm] | [mm] | [mm] | [mm] [ke]
TPD32-.../...-20-.. 263 360 274 250 275 | M6 8,4
TPD32-.../...-40-.. 263 360 274 250 275 M6 8.4
TPD32-.../...-70-.. 1 263 360 274 250 275 | M6 8,8
TPD32-.../...-110- 263 360 274 250 275 | M6 10,8
TPD32-.../...-140-. 263 360 274 250 275 | M6 10,8
TPD32-.../...-185-. 263 360 274 250 275 | M6 10,8
TPD32-.../...-280-. 311 388 338 275 375 | M6 25,5
TPD32-.../...-350-.. 311 388 338 275 375 | M6 24,5
TPD32-.../...-420-. 2 311 388 338 275 375 | M6 29,5
TPD32-.../...-500-. 311 388 338 275 375 | M6 29,5
TPD32-.../...-650-. 311 388 368 275 375 | M6 32
TPD32-.../...-770-.. 521 510 402 500 200 | M6 61
TPD32-.../...-1000-. 3 521 510 402 500 200 [ M6 65
TPD32-.../...-1050-. 521 510 402 500 200 | M6 65

n14
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2.6. WATT LOSS
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The converter dissipated power depends mainly on the delivered current. The values of the dissipated
powers stated in the following tablerefer to the functioning with rated current.

Nore! The mounting should take into consideration afree space above and below the device
of at least 150 mm. (Air circulation).

Starting from the type 770 A, the fans must be supplied from the outside with a single-phase voltage of

230V 50/60 Hz (terminalsU3 & V3).

Table 2.6.1: Power Dissipation

Device Power loss Fans Enclosure
Py [W] Voltage Rated current Air capacity ventilation area
vl [A] [m’/h] [mm’]
TPD32-.../...-20-.. 131 - - - 2x 5100
TPD32-.../...-40-.. 186 - - 2x 5100
TPD32-.../...-70-.. 254 80 2x 5100
TPD32-.../...-110-.. 408 160 2x 11300
TPD32-.../...-140-.. 476 160 2x 11300
TPD32-.../...-185-.. 553 Internal power supply 160 2x 11300
TPD32-.../...-280-.. 781 320 2 x 22600
TPD32-.../...-350-.. 939 320 2 x 22600
TPD32-.../...-420-.. 1038 320 2 x 22600
TPD32-.../...-500-.. 1248 320 2 x 22600
TPD32-.../...-650-.. 1693 680 2 x 35400
TPD32-.../..-770-.. 2143 230 0,75 1050 2 x 53100
TPD32-.../...-1000-.. 2590 230 0,75 1050 2 x 53100
TPD32-.../...-1050-.. 2590 230 0,75 1050 2 x 53100
T0100g

* Enclosure ventilation area must be realized according UL508C 5.9.3 and UL508C 5.10.2

2.7. MOTORS, ENCODER, TACHOMETER

The converters of the TPD32 series are provided for the regulation of DC motors with an independent
excitation. Asfor speed feedback there is the use of a sinusoidal incremental encoder, adigital encoder
or an analog tachometer generator. In case of limited precision needsit is possible to use as feedback the

armature voltage without defluxing.

2.7.1. Motors

The electrical and mechanical data of the dc motors with an independent excitation refer to a particular
functioning field. The following points have to be taken into consideration in order to operate these

motors:

COMPONENT IDENTIFICATION AND SPECIFICATIONS
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Motor data necessary to connect it to a converter

The data on the motor namepl ate:
- Armaturerated voltage

- Armaturerated current

- Fieldrated current

- Motor rated speed

Motor protection

Thermo relay of the motor
- Placed abovethe converter: dimensioning |, - 0,82 - 1,05

- Therelay contact can stop the drive through a control circuit or it can signal to the converter as an
external failure (terminal 15).

Nore! Remember that with a thermo relay it is possible only to control the heating of the
motor due to an overload, but not the one due to an insufficient ventilation. For this
purpose some PTC thermistors or thermal switches should be inserted in the motor
windings.

Thermistors and thermal switches

On terminals 78 and 79 it is possible to connect a thermistor or thermal switch in order to detect motor
overheating. When no temperature sensors are present an external resistor (R = 1 kohm) has to be con-
nected to these terminals. The connection of the sensor has to be done according the following instruc-
tions.

Thermistors(PTC)

PTC thermistors according to DIN 44081 or 44082 fitted in the motor can be connected directly to the
converter vieterminals 78 and 79. In this case theresistor (1 kohm) mounted between theterminals 78, 79
has to be removed.

Thermal switches (clixons) in the motor windings

Temperature-dependent contacts " clixon" type can disconnect the drive viathe external control or can be
reported as an external error on the converter (terminal 15). They can also be connected to the terminals
78 and 79 in order to have a specific error signal. In this case remove the 1 kohm resistor from these
terminals and connect it in series to the wiring.

Limitation of the converter current

The current limitation can protect the motor from unwanted overloads. To this purposeit is necessary to
parameterize the current limitation and the control function of the converter overload, so that the current
reAC input within the values allowed for the motor.

Nore! Remember that with acurrent limitation it is possible to control only the motor heat-
ing due to an overload, but not the one due to an insufficient ventilation. For this
purpose some PTC thermistors or thermal switches should be inserted in the motor
windings.
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2.7.2. Encoder / Tachometer

The encoders and the tachometers give the speed feedback to the regulation. They have to be mounted on

the motor shaft with jointswithout gaps.

Thebest regulation resultsare possible by using incremental sinusoidal encoders; it isalso possibleto use
digital incremental encodersor tachogenerators, see section, “ Accuracy”.

Features.

Sinusoidal encoder

max frequency

number of pulses per revolution
channel

supply

load capacity

Digital encoder

max frequency

number of pulses per revolution
channels

supply

load capacity

Analog tachometer

for TPD32-...-2B
for TPD32-...-4B

150 kHz

min 600 max 9999
two-channel

+5V

> 8.3 mA pp each channel

150 kHz

min 600 max 9999

two-channel, with complementary outputs
+5V/15.. 30V

>4.5mA /10 ... 20 mA each channel

DCtacho
DC tacho (for thereversal of therotation direc
tion; the given voltage polarity must reverse)

max voltage at amax speed 22,7/1454/90,7/181,6/302,9 V max,
depending on the switch $4 setting
load capacity 8mA, full scale
Tacho voltage S4-1 S4-2 S4-3 S4-4
input (V) S4-8 S4-7 $4-6 $4-5
22.7 ON ON ON ON
45.4 ON ON ON OFF
90.7 ON ON OFF OFF
181.6 ON OFF OFF OFF
302.9 OFF OFF OFF OFF

COMPONENT IDENTIFICATION AND SPECIFICATIONS
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3. INSTALLATION GUIDELINES

3.1. PERMISSIBLE AMBIENT CONDITIONS

Protection degree:

Altitude:

Temperature: Operation
Storage
Transport

Air humidity: Operation
Storage
Transport

Alir pressure: Operation
Storage
Transport

IP 20 at operating temperatures of 0 ... 55° C.
UL enclosuretype 1.

Up to 1000 m above sealevel; higher altitudesacurrent
reduction of 1.2 % for every 100 m of additional altutude.

Ambient temperature =0... 55° C.

Over 40 °C: current reduction of 1.25 %
for every 1.8 ° F over 1 °C over 40 °C
(better than the 3K 3 class per EN50178)

Ambient temperature=-25 ... +55° C
(1K4 classas per EN50178)
Ambient temperature=-20 ... +55° C
for deviceswith keypad

Ambient temperature =-25 ... +55° C
(2K3 classasper EN50178)
Ambient temperature=-20 ... +60° C
for deviceswith keypad

5% up to 85%, 1 g/m?®upto 25 g/m?

without moisture condensation or icing

(3K3 classasper EN50178)

5% up to 95%, 1 g/m3 upto 29 g/m?

(1K3 classasper EN50178)

95% 1)

60g/m 2)

A light condensation of moisture may occur for ashort time
occasionally when thedeviceisnot in operation.

(2K 3 class as per EN50178)

From 86 kPa up to 106 kPa ( 3K 3 class per EN50178)
From 86 kPa up to 106 kPa ( 1K4 class per EN50178)
From 70 kPaup to 106 kPa ( 2K 3 class per EN50178)

D Greatest relative air humidity occurswith the temperature 40° C or if the temperature of the deviceis
brought immediately from -25° Cto +30° C.

2 Greatest absolute air humidity if the deviceisbrought immediately from +70° C to +15° C.
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3.2. DISPOSAL OF THE DEVICE

The converters of the TPD32 series can be disposed as el ectronic scraps in accordance with the currently
valid national regulationsfor the disposal of electronic parts.

The plastic covering of the convertersup to type 185 A arerecyclable: the material usedis>ABS+PC< "-
FR"

3.3. MOUNTING THE DEVICE

Nore! Thedimensions and weights specifed in thismanual should betaken into consideration
when the deviceis mounted. The technical equipment required (carriage or crane for
large weights) should be used. Improper handling and the use of unsuitabletools may
cause damage.

Figure 3.3.1: max Angle of Inclination

- Themaximum angleof inclinationis30°.

- The converters must be mounted in such away that the free flow of air is ensured.
- Theclearanceto the device must be at least 150 mm.

- A spaceof at least 50 mm must be ensured at the front.

- Devicesthat generate alarge amount of heat must not be mounted in the direct vicinity of the fre-
quency inverter.

Nore! Mounting screws should bere-tightened after afew days of operation.
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4. WIRING PROCEDURES

4.1. REMOVING THE FRONT COVER

Thefront cover of the device must be removed to make the el ectrical connections and to mount the option
card.

WARNING! Observethe safety instructions and warnings given in thismanual. The devicescan be
opened without the use of force. Only use the tools specified.
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Fino a/ Up to TPD32-...-185-... %5 Nm Da/From TPD32-...-280-...

Figure 4.1.1: Removing the Front Panel

A

/

Toremovethelower cover of devices, use aphillips screwdriver. Removethe screws, lift cover, and open
out to the front.

4.2. WIRING THE DRIVE

Wirethedrivein accordance with the standard connection diagrams, Figures4.8.1 and 4.8.2.
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4.3. POWER SECTION

Nore!
Use copper conductors only
Table 4.3.1: Terminals description
Designation | Function 1/Q max voltage | max current
U,V,W Connection to the main of the armature circuit | S0V see 2.4.2
AC +10%, 3Ph
C,D Armature connection Q see 4.3 see 2.4.3
. . . . 460V
Ul, V1 Connection to the main of the field circuit I sec 2.4.2
AC + 10%, 1Ph
C1,D1 | Field connection Q 0.87 Urx see 2.4.3
115V
U2, V2 | Supply regulation I *15%, 1Ph see 2.4.2
or 230V
+15%, 1Ph
U3, V3 Connection for internal fan | 230V 1A
(for types with armature current = 770A ) AC, 1Ph
Contact without potential of OK relay, function
35/36 | as per the OK relay func parameter in the Q 250 VAC 1A AC11
CONFIGURATION / digital output menu
Contact without potential of relay 2, function
75176 as per Relay 2 parameter in the I/O Q 250 VAC 1A AC11
CONFIGURATION / digital outputs menu
78179 Thermistor connection I — —
81/82 In.ternal fuses intervention signalling 0 250 VAC LA ACI1
(sizes 2770 A)
T0110g
Table 4.3.2: Cale size for power terminals U, V, W, C, D, PE
Device max cable section [mm2] AWG Tightening torque [Nm]
TPD32-.../...-20-.. .4 .12 2.3
TPD32-.../...-40-.. ...10 ...8 2.5..3
TPD32-.../...-70-.. .16 .0
TPD32-.../...-110-.. 6...50 10...1
TPD32-.../...-140-.. 16...95 6...000 12
TPD32-.../...-185-..
TPD32-.../...-280-..
TPD32-.../...-350-.. Cu-Band 10x 16 x 0.8 -
TPD32-.../...-420-..
TPD32-.../...-500-.. Cu-Band 11x21x1 -
TPD32-.../...-650-.. 20...25
TPD32-.../...-770-.. Cu-Band 50 x 8 or -
2x Cu-Band 10x 16 x0.8
TPD32-.../...-1000-.. Cu-Band 50 x 8 or
TPD32-.../...-1050-.. 2x Cu-Band 11x21x 1

WIRING PROCEDURES
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Table 4.3.3: Cable section required for applications in accordance with the UL norm

. . Wire Terminal bolt Tightening
Device type Terminals . L.
AWG /kcmils metric size mm torque, Nm
U,V W 10 5 6
TPD32-.../...-20-... C,D 10 5 6
PE 10 5 6
U, V,W 8 5 6
TPD32-.../...-40-... C,D 8 5 6
PE 8 5 6
U, VW 4 5 6
TPD32-.../...-70-... C,D 4 5 6
PE 4 5 6
U, VW 1/0 terminal block 12
TPD32-.../...-110-... C,D 1/0 terminal block 12
PE 2 terminal block 12
U, VW 2/0 terminal block 12
TPD32-.../...-140-... C,D 2/0 terminal block 12
PE 2 terminal block 12
U,V W 3/0 terminal block 12
TPD32-.../...-185-... C,D 4/0; kit required terminal block 12
PE 2 terminal block 12
U,V W 2x2/0 10 50
TPD32-.../...-280-... C,D 2x2/0 10 50
PE 2/0 8 25
U, V,W 2 x 4/0 10 50
TPD32-.../...-350- C,D 2x4/0 10 50
PE 2/0 8 25
U, VW 2x4/0 10 50
TPD32-.../...-420-... C,D 2 x 300 10 50
PE 2/0 8 25
U, VW 2 x 300; kit required 10 50
TPD32-.../...-500-... C,D 2 x 350; kit required 10 50
PE 2/0 8 25
U, VW 2 x 500; kit required 10 50
TPD32-.../...-650-... C,D 2 x 600; kit required 10 50
PE 2/0 8 25
U, V,W 4 x 4/0 10 50
TPD32-.../...-770-... C,D 4x 250 10 50
PE 2/0 8 25
U, VW 4 x 300; kit required 10 50
TPD32-.../...-1000-... C,D 4 x 350; kit required 10 50
PE 2/0 8 25
U,V,W 4 x 300; kit required 10 50
TPD32-.../...-1050-... C,D 4 x 400; kit required 10 50
PE 2/0 8 25

WIRING PROCEDURES
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Table 4.3.4: Kit for the adjustment of cables and lugs for applications with the UL norm

Wire adapter kit Recommended lugs
Device type Terminals type I.(it bolt | Tightening ILSCO type Burndy type
size mm | torque Nm
U, V,W - - - - -
TPD32-.../...-185-... C,D | EAM 1578 8 25 CCL-4/0-516 YA28-1.3
PE - - - - -
U, V,W - - - CCL-2/0-12 YA26-L6BOX
TPD32-.../...-280-... C,D - - - CCL-2/0-12 YA26-1L6BOX
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U, V,W - - - CCL-4/0-12 YA28-LBOX
TPD32-.../...-350- C,D - - - CCL-4/0-12 YA28-LBOX
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U, V,W - - - CCL-4/0-12 YA28-LBOX
TPD32-.../...-420-... C,D - - - CRA-300, CRA-300L YA30-L
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U VW | bami1579 10 50 - YA30-L
TPD32-.../...-500-... C,D 10 50 - YA31-L
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U, V,W 14 140 - YA34-L
TPD32-.../...-650-... C,D EAM 1580 14 140 - YA36-L
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U, V,W - - - CCL-4/0-12 YA28-LBOX
TPD32-.../...-770-... C,D - - - CRA-250, CRA-250L | YA29-LBOX
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U,V, W 10 50 - YA30-L
TPD32-.../...-1000-... C,D EAM 1581 10 50 - YA31-L
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
U VW | banv1sst 10 50 - YA30-L
TPD32-.../...-1050-... C,D 10 50 - YA32-L1
PE - - - CRA-2/0, CCL-2/0-38 | YA26-LBOX
T0122i
Nore! The cable cross section to be connected must be dimensioned and determined by the
designer that has to take into account the current, the temperature and the cable
position. Thevaluesindicated on thetable arereferred to the maximum cross section
accepted by itsterminals; they are not the indication about the cable dimension to be
connected!
CAuTion! The current in the protective conductor of the motor cable can be up totwicethevalue

of therated current if there is an earth fault at the output of the TPD32 converter.
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Table 4.3.5: Cable size for power terminals U1, V1, C1, D1

Device max cable section Tightening torque
[mm2] AWG [Nm]
TPD32-.../...-20-
TPD32-.../...-40-..
TPD32-.../...-70-..
TPD32-.../...-110-
TPD32-.../...-140-.
TPD32-.../...-185-.
TPD32-.../...-280-.. 0.2..4 24...10 0.5...0.8
TPD32-.../...-350-
TPD32-.../...-420-.
TPD32-.../...-500-.
TPD32-.../...-650-
TPD32-.../...-770-..
TPD32-.../...-1000-.
TPD32-.../...-1050-
T0130g
Table 4.3.6: Cable size for fans, signals, and thermistors
. Max connection cable section Tightening torque
Terminals - = - =
flexible [mm~] | multi-core [mm“]| AWG [Nm]
PE 2.5..10 2.5..10 12..8 2
U3, V3, 35, 36, 75, 76, 78, 79 0.14...1.5 0.14..2.5 26...14 0,5
T0140g
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4.4. REGULATION SECTION - R-TPD3G REGULATION CARD
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Figure 4.4.1: R-TPD3G regulation card

Table 4.4.1: LEDs on the R-TPD3 card

Designation |Function
PWR On when the +5 V voltage is present at the right value
RST On when the signal RST is active
RS485 On when the RS485 interface is supplied
T0170g

Thedevicesarefactory set accordingly. When the regulation card has been supplied asaspare part, set the
switch S8 according to the desired size and $4 to adapt the reaction voltage of the tachogenerator!
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Table 4.4.2: Dip-switch S8 adaptation of the regulation card to the device type

Converter type S8-1 S8-2 S8-3 S8-4 S8-5 S8-6 S8-7 S8-8
TPD32-400/...-20-.. OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF
TPD32-400/...-40-.. ON OFF | OFF | OFF | OFF | OFF | OFF | OFF
TPD32-400/...-70-.. OFF ON OFF | OFF | OFF | OFF | OFF | OFF
TPD32-400/...-110-.. ON ON OFF | OFF | OFF | OFF | OFF | OFF
TPD32-400/...-140-.. OFF | OFF ON OFF | OFF | OFF | OFF | OFF
TPD32-400/...-185.. ON OFF ON OFF | OFF | OFF | OFF | OFF
TPD32-400/...-280-.. OFF | ON ON OFF | OFF | OFF | OFF | OFF
TPD32-400/...-350.. ON ON ON OFF | OFF | OFF | OFF | OFF
TPD32-400/...-420.. OFF | OFF | OFF ON OFF | OFF | OFF | OFF
TPD32-400...-500-.. ON OFF | OFF ON OFF | OFF | OFF | OFF
TPD32-400/...-650.. OFF ON OFF ON OFF | OFF | OFF | OFF
TPD32-400/...-770-.. ON ON OFF ON OFF | OFF | OFF | OFF
TPD32-400/...-1000-.. OFF | OFF ON ON OFF | OFF | OFF | OFF
TPD32-400/...-1050-.. OFF | OFF ON ON OFF | OFF | OFF | OFF

T1050g

Converter type S8-1 S8-2 S8-3 S8-4 S8-5 S8-6 S8-7 S8-8
TPD32-500...-20-.. OFF | OFF | OFF | OFF | OFF | OFF ON OFF
TPD32-500...-40-.. ON OFF | OFF | OFF | OFF | OFF ON OFF
TPD32-500...-70-.. OFF ON OFF | OFF | OFF | OFF ON OFF
TPD32-500/...-110-.. ON ON OFF | OFF | OFF | OFF ON OFF
TPD32-500...-140-.. OFF | OFF ON OFF | OFF | OFF ON OFF
TPD32-500...-185-.. ON OFF ON OFF | OFF | OFF ON OFF
TPD32-500/...-280-.. OFF ON ON OFF | OFF | OFF ON OFF
TPD32-500/...-350-.. ON ON ON OFF | OFF | OFF ON OFF
TPD32-500...-420-.. OFF | OFF | OFF ON OFF | OFF ON OFF
TPD32-500/...-500-.. ON OFF | OFF ON OFF | OFF ON OFF
TPD32-500...-650-.. OFF ON OFF ON OFF | OFF ON OFF
TPD32-500/...-770-.. ON ON OFF ON OFF | OFF ON OFF
TPD32-500/...-1000-.. OFF | OFF ON ON OFF | OFF ON OFF
TPD32-500/...-1050-.. OFF | OFF ON ON OFF | OFF ON OFF

T0150hg

Table 4.4.3: Dip-switch S4 Matching of the input voltage of the tachogenerator reaction

Tacho voltage S4-1 S4-2 S4-3 S4-4

input (V) S4-8 S4-7 S4-6 S4-5

22.7 ON ON ON ON

45.4 ON ON ON OFF

90.7 ON ON OFF OFF

181.6 ON OFF OFF OFF

302.9 OFF OFF OFF OFF
DV0033g
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Table 4.4.4: Jumpers on the regulation card

Designation Functionl Factory
S1 Only for test purposes, the setting must not be changed! OFF
S2 Only for test purposes, the setting must not be changed! A
S3 Only for test purposes, the setting must not be changed! A
Adaptation of the speed feedback type:
$5.56 Pos. A Sinusoidal encoder
’ Pos.B  Tachogenerator
Any position: digital encoder, armature feedback
Adaptation to the signal of the analog input Input 1 (terminals 1 and 2)
S9 ON 0..20mA/4..20mA OFF
OFF 0..10V/-10.. +10V
Adaptation to the signal of the analog input Input 2 (terminal 3 and 4)
S10 ON 0..20mA/4 .20 mA OFF
OFF 0..10V/-10... +10V
Adaptation to the signal of the analog input Input 3 (terminals 5 and 6)
S11 ON 0..20mA/4..20 mA OFF
OFF 0..10V/-10... +10V
Terminating resistor for the serial interface RS485
S12/8513 ON Interface terminated with resistor OFF
OFF Interface not terminated
15 Enabling of the RX channel. The jumper has to be removed when the ON
PCI232 interface is used.
Selection of the internal/external supply of the RS485 serial interface
Pos. A Serial interface supplied from the outside (PIN 5 and 9) and
S18/S19 galYan?c divided form the regulatiqn s.ection. A
Pos. B Serial interface supplied from the inside and connected to the
potential reference point of the regulation. PIN 5 and 9 are
used to supply the adaptor of the serial interface.
Monitoring of the C channel of the digitall encoder on connector XE2
S20 ON C-channel monitored OFF
OFF C-channel not monitored
Encoder supply voltage selection
S$21 /822 /823 ON 5 V encoder supply voltage OFF
OFF 15...30 V encoder supply voltage
Monitoring of a digital encoder, to the XE2 by option card DEII
S27 ON Encoder monitored OFF
OFF Encoder not monitored
Monitoring of the channels A and B of a digital encoder on XE2
S28 ON Channels A and B monitored ON
OFF Channels A and B not monitored
Tx / Rx serial line.
S29, S30 ON Serial line not active OFF
OFF Serial line active
S31 The setting must not be changed! A
T0160g
ON  Mounted Jumper OFF  Non mounted Jumper
Table 4.4.5: Point test on the regulation card
Test point Function Test point
Monitoring (+ 10VDC) of the Select output Output current signal
XY20 parameter setting (using this test point set all the Select XY17 (0.61 V = nominal
output 1, 2, 3, 4 to the variable that has to be measured) drive output current)
XY10 Reference point XY18 Reference point
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Table 4.4.6: Terminal Assignment

TEI.‘miIlE.ll Function 1Q Max Max
Designation voltage current
142 Configurable analog differential input 0.25mA
Analog Signal: Term. 1, Reference point Term. 2 =10V (20mA at current
input 1 Factory set for Ramp ref 1* ref. value)
3+4 Configurable analog differential input 0.25mA
Analog Signal: Term. 3, Reference point Term. 4 =10V (20mA at current
input 2 Not factory set ref. value)
5+6 Configurable analog differential input 0.25mA
Analog Signal: Term. 5, Reference point Term. 6 =10V (20mA at current
input 3 Not factory set ref. value)
7 Reference vol.tage +10V 0 +10V 10mA
+10V Reference point: Term. 9
8 Reference volltage -10V 0 10V 10mA
-10V Reference point: Term. 9
9 Reference point for the reference voltages on
0V 10 terminal 7 and 8 B B B
10 Screen connection (PE) (connected with housing) — — —
11 Internal 0V — — —
12 Converter enable 15V/3.2mA
Enable ov Disabled converter +30V 24V/SmA
drive +15..30V Enabled converter 30V/6.4mA
13 Start command 15V/3.2mA
Start ov No start command +30V 24V/SmA
+15..30V Start 30V/6.4mA
14 Fast stop 15V/3.2mA
Fast stop ov Fast stop +30V 24V/SmA
+15..30V No Fast stop 30V/6.4mA
15 External fault 15V/3.2mA
External ov External fault present +30V 24V/SmA
fault +15..30V No external fault present 30V/6.4mA
16 Reference point of the digital inputs,
COMID | terminals 12 to 15 B B B
18 Reference point of the 24V voltage
0V 24 on terminal 19 B B B
1 Voltage +24V- o | +20.30v 200 mA**
+24V Reference point Terminal 18
20 Screen connection (PE) (connected w/housing) — — —

* The user can adapt the configuration to the requirements of the application concerned via the keypad,
the serial interface or a bus connection.
** Total value including Terminal 19, Pin 2 of connector XE2 and the digital outputs on the card TBO.

Table 4.4.7: Cable size for fans, signals, and thermistors

Terminals Max connection cable section Tightening torque
flexible [mm’] | multi-core [mm’] | AWG [Nm]
1..20, +,-,A,B,C 0.14...1.5 0.14...1.5 26...16 0,4
T0200g
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Theuseof a75x 2.5x 0.4 mm flat screwdriver isrecommended. Remove 6.5mm of theinsulation at the
cable ends. Only one unprepared wire (without ferrule) should be connected to each terminal.

Table 4.4.8: Terminal strip for the connection of an analog tachometer

Designation | Function 1/Q max volt. max curr.
— Negative tachometer input I — —
Positive tachometer input 2277454/
+ Clockwise rotation: positive / I 90.7/181.6/ 8§ mA
counterclockwise: negative. 3029V *
* It depends on the section set via the Dip switch S4 (see table 4.4.3). T0190g

Table 4.4.9: Assignment of an XE1 connector for a sinusoidal encoder

Designation* | Function 1/Q max volt. max curr.
PIN 1 Channel B- 1 1Vpp 8.3mA pp
PIN 2 Not connected
PIN 3 Channel C+ (zero pulse) 1 1Vpp 8.3mA pp
PIN 4 Channel C- (zero pulse) 1 1Vpp 8.3mA pp
PIN 5 Channel A+ I 1Vpp 8.3mA pp
PIN 6 Channel A- 1 1Vpp 8.3mA pp
PIN 7 Reference point for 5V Q
PIN 8 Channel B+ I 1Vpp 8.3mA pp
PIN 9 Supply voltage + 5V for the encoder Q +5V 160mA

T0210g

*  9-pole socket connector, fitted on device.

A plug connector according DIN 41 652 is required for the connection.

Table 4.4.10: Assignment of the XE2 connector.

Designation* | Function 1/Q max volt. max curr.
PIN 1 Channel B- 1 30 V pp** 17mA pp
PIN 2 Supply voltage +24V for the encoder Q 24V 200mA***
PIN 3 Channel C+ (zero pulse) I 30 V pp** 17mA pp
PIN 4 Channel C- (zero pulse) 1 30 Vpp** 17mA pp
PIN 5 Channel A+ 1 30V pp** 17mA pp
PIN 6 Channel A- 1 30 Vpp** 17mA pp
PIN 7 Reference point for 24V Q — —
PIN 8 Channel B+ 1 30 Vpp** 17mA pp
PIN 9 Not connected — — —

T0220g
9-pole socket connector, fitted on device. A plug connector acc. DIN 41 652 is required for the connection
** The max voltage is 30V when the S21, S22, S23 jumpers are not mounted (Encoder 15...30 V).
If these jumpers are mounted the max voltage at these P ins is 5V!
##* Total value including Terminal 19, Pin 2 of connector XE2 and the digital outputs on the option card TBO.

&
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4.5. SERIAL INTERFACE

4.5.1. Description

The RS 485 serial interface enables data transfer viaaloop made of two symmetrical, spiral conductors
with acommon shield. The maximum transmission distance is 1200 m with atransfer rate of 9.6 KBaud.

Thetransmissioniscarried out viaadifferential signal. RS485 interfaces are bus-compatiblein half-duplex
mode, i.e. sending and receiving take placein succession. Up to 128 devices can be networked together via
the RS 485 interface.

Address setting is carried out viathe Device addr ess parameter. Further information concerning the pa-
rametersto betransfered, their type and value rangeisgiven in the table contained in section 10, “ Param-
eter List” (RS485 column).

On the converters of the TPD32 series, the RS485 seria interface is located via a 9-pole SUB-D (XS)
connector on the R-TPD32 regulation card. The communication can be carried out with or without a
galvanic separation: by using the separation it isnecessary to have an external power supply of +5V andthe
jumpers S18 and S19 must beinaC/A position. Thedifferential signal istransmitted to the PINS 3 (TxA/
RxA) and 7 (TxB/RxB). At the beginning and at the end of the physical connection of the RS485 serial
interface the terminating resistors must be present in order to avoid the reflexion on the cable. In the
devices of the TPD32 series, the terminating resistors are activated viathe insertion of both jumpers S12
and S13. This enables a point to point connection with aPLC or aPC.

[ ]
O

ooogd
\D 0o

Figure 4.5.1.1: RS485 serial interface
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Nore! Remember that only the first and the last component of a RS485 serial interface chain
must have active terminating resistors. In all other cases (inside achain) the jumpers
S12 and S13 must not be active.

Asfor the connection to aseria interfaceit must be remembered that:

- only shielded cables can be used

- the power and command cables of the contactors and of the relays must be placed in different chan-
nels, or conduits.

4.5.2. RS485 serial interface connector

Table 4.5.2.1: Description of the XS connector for the RS485 serial interface

Designation* [Function I/Q | max volt. max curr.

PIN 1

PIN 2

PIN 3 RxA/Ta 1/Q

PIN 4 Equipotentially reference point (connected to 100 ohm)

PIN 'S5 O V (reference point 5V) 1/Q

PIN 6

PIN 7 RxB/TxB 1/Q

PIN 8 Equipotentially reference point (connected to 100 ohm)

PINO +5V I/Q +5V 120 mA
(S18=S19=C/A)

T0230g
* 9-pole socket connector, fitted on device. A plug connector acc. DIN 41 652 is required for the connection

The function of the pins 5 and 9 depends on the position of the jumpers S18 and S19 which state if the
serial lineisdivided or not from the converter reference potential.

S18/S19inposition C/A  Theseria interfaceisdivided from the regulation section. The power supply
of the serid interfaceis provided from the outside viathe PIN 5 (0 V) and 9
(+5V) of the XS connector (default factory setting).

S18/S19 inposition C/B  The seria interface and the regul ation have the some ground potential. The
PIN 5 and 9 are used to supply the serial interface adapter. They must not be
used for different pourpose!

4.6. INPUT/OUTPUT EXPANSION CARD TBO

Up to two input/output expansion cards TBO can be fitted in a converter of the TPD32 Series. The card
providesanal og outputs and digital inputs/outputs. Option A isaddressed by the deviceif the card isfitted
on theright socket. Option B isaddressed if the card isfitted in the left socket.

In standard conditionsa TBO option card isaready installed.

The designations used in the following table refer to Option A. The valuesin parantheses refer to Option
B (see section 4.6.2.1, “Fitting the option cards”).
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Table 4.6.1.1: Terminal strip connections

4.6.1. Assignment of the plug-in terminal strip for Option Card TBO

Designation Function /Q Max Max
voltage current
1 Analog output 1 (3)
Analog out 1 | Reference point: Terminal 2 Q +10V SmA
3 Factory set for T current (motor current)
2
COM analog | Reference point of analog output 1 (Terminal 1) — — —
output 1
3 Analog output 2 (4)
Analog out 2 | Reference point: Terminal 4 Q +10V SmA
(-4) Factory set for motor speed ( Current U)
4
COM analog | Reference of analog output 2 (Terminal 3) — — —
output 2
5
COM digital | COM digital outputs (Terminals 6...9) — — —
outputs
6 Digital output 1 (5)
Digital output | COM: Terminal 5 Q +30V 50mA
1(5) Factory set for Ramp + (Curr limit state)
7 Digital output 2 (6)
Digital output | COM: Terminal 5 Q +30V 50mA
2 (6) Factory set for Ramp - (Overvoltage)
8 Digital output 3 (7)
Digital output | COM: Terminal 5 Q +30V 50mA
3(7) Factory set for Spd threshold (Undervoltage)
9 Digital output 4 (8)
Digital output | COM: Terminal 5 Q +30V 50mA
4(8) Factory set for Overload available (Overcurrent)
10 depends on
Supply digital | Supply voltage for digital outputs I +30V the load
output max 80mA
11 Digital input 1 (5) 15V/3.2mA
Digital input | COM: Terminal 15 I +30V 24V/5mA
1(5) Not Factory set 30V/6.4mA
12 Digital input 2 (6) 15V/3.2mA
Digital input | COM: Terminal 15 I +30V 24V/5mA
2(6) Not Factory set 30V/6.4mA
13 Digital input 3 (7) 15V/3.2mA
Digital input | COM: Terminal 15 I +30V 24V/5mA
3(7) Not Factory set 30V/6.4mA
14 Digital input 4 (8) 15V/3.2mA
Digital input | COM: Terminal 15 I +30V 24V/5mA
4(8) Not Factory set 30V/6.4mA
15
COM digital | COM of the digital inputs (Terminals 11...14) — —
inputs
T0240g
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Table 4.6.1.2: Cable size for terminals of the option card TBO

Terminals Max cable connection section Tightening torque
flexible (mm) multi-core (mm) AWG (Nm)
1..15 0.14...1.5 0.14...1.5 28...16 0,4
T0250g

Theuseof a75x 2.5 x 0.4 mm flat screwdriver isrecommended. Strip the ends of the cablesto alength
of 6.5 mm. Only one unprepared wire (without ferrule) should be connected to each terminal.

4.6.2. Fitting the option cards

Thedeviceisprovided with two sockets for mounting option cards. Option A should befitted on theright
and option B on theleft.

Xy12 39 40
XY10 2 XBB g s27 X0 2 XBA g
=3 Rreos || —,
1 0 2 7E si2 [£9]
S50 Aol s13 [£9]
‘e s15 [e9]
/ (o | o | x| 2z / 5 B
/ S21 S22 S23 ,'
XEA XE2
1 7 5 1 5
o AT R o DDDO
v
R e T e 1 L | H RE leﬁlwlwl mslwlwlwlwlzol

/
/
/
/
7
/ /
/
/
/
/
/
@ /
7
/
/
/

TBO uBn . l,'l 2

f o o

TBO'A" ,

l

©
@)

jo, © o
lo [FHFIHER jo| fo [ITIFHFHNR /o
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Figure 4.6.2.1: Installing the option cards

1 Unscrew the existing fixing screws and screw the spacers in the threaded holes
2 Fixtheoptioncard
OptionA: connector XB of the option in the connector XBA of the device
OptionB: connector XB of the option in the connector XBB of the device
3 Fix the option cards on the spacers with the screws.
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4.7. DIGITAL ENCODER INTERFACE DEII

4.7.1. Description

The option card DEII has been projected to adapt, to separate galvanically and to connect adigital encoder
to theinput XEL of the converters TPD32 regulations boards. As standard, thisinput is arranged for the
connection of an analog encoder.

The card DEII will be fixed externally to the drive by the mounting rail DIN EN 50 022-35. The input
femal e connector X S1 must be connected to the digital encoder using a 9-pole male connector, through a
shielded cable, Tasker ¢/186 (6 x 2 x 0.22) with amaximal length of 150 m.

The output male connector X S2, provided with shielded cable of 1.5 m, must be connected to the 9-pole
connector fitted on the TPD32 regulation card.

Terminals +Venc and OVenc are needed for the external supply of the digital encoder: theinput voltage
can be 15V...24V with open Jumpers S1, S2, S3 (standard delivery conditions), or 5V with closed Jump-
ers S1, S2, S3.

4 jumper is used to cut out the canal C (no impulse) from the test of encoder loss:

S closed = cana Cincluded, S4 open = canal C cut out.

Thejumper SH ismounted on condition of standard delivery; it must be cut only in case of the shield side
encoder is connected to the chassis of the motor, to avoid the moulding of ground ring.

For converter operation with the DEII card it isnecessary to set the jumper S5, S6 on the regulation board
inpositionA.

Cable Length = 1.5m

—

97531

00000 ¢ g

ooooo 2 %

SHE 6 4 2
DEIl

Figure 4.7.1.1: DEll card




4.7.2. Terminal Assignment

SIEI

Table 4.7.2.1: Terminal assignment (Terminals OVenc and +Venc)

Designation | Function I/Q | max volt.| max curr.
OVenc 0V supply to the encoder I - -
+Venc +15 ... 24 V supply to the encoder (S1, S2, S3 open) I o4V depending

+5V supply to the encoder (S1, S2, S3 closed) on encoder
T0260g
I = Input Q = Output

Table 4.7.2.2: Permissible cable cross section on the terminals of option card DEIl

Terminals Max cable connection section Tightening torque
flexible (mmz) multi-core (mmz) AWG (Nm)
OVenc and +Venc 0.14..1.5 0.14...1.5 26...14 0,5
T0270g

Theuseof a75x 2.5x 0.4 mm flat screwdriver isrecommended. Strip the ends of the cablesto alength of
6.5 mm. Only one unprepared wire (without ferrite) should be connected to each terminal.

Table 4.7.2.3: XS1 9-pole connector

Designation |Function I/Q | max volt. max curr.
PIN 1 Channel B- I +24V 10.9mA
Supply voltage for the encoder depending on
PIN 2 (the allowed level depends on the +24V ext. power
jumper position, see chapter 4.7.1) supply unit
PIN 3 Channel C+ (zero pulse) 1/Q +24V 10.9mA
PIN 4 Channel C- (zero pulse) +24V 10.9mA
PIN 5 Channel A+ 1/Q | +24V 10.9mA
PIN 6 Channel A- +24V 10.9mA
PIN 7 Reference point for supply voltage | 1/Q - -
PIN 8 Channel B+ +24V 10.9mA
PIN 9 not connected 1/Q - -
T0280g
I = Input Q = Output
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4.8. STANDARD CONNECTION DIAGRAMS
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Figure 4.8.1: Control sequencing
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XE1 XE2 Voltage setting by
A+ A B+ B OV 5V A+ A B+ B- OV 24V S4-1..8
ls |6 Ls l1 l7 lg ls |6 Ls l1 L7 lz
L= 1 - 1 o 5
O,
Sinus encoder Digital encoder Analog tacho

Figure 4.8.3: Encoder and Tachometer Connections
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Figure 4.8.4: Programmable Inputs/outputs (option TBO) with relay and contacts

To improve the noise immunity it is advisable to connect the common of the outputs
(terminals 2/4, S/15 of TBO) with the ground (terminals 10 or 20 of the regulation
board). It isnot possible, the above mentioned common have to be grouded by means

of a0,1 uF/250V capacitor.

Nore!
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Figure 4.8.6: DEII connection
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4.9. CIRCUIT PROTECTION

4.9.1. Fuses of the power section

A D D

U1 Vi \Nme: These fuses are

u v w Ut Vi U v w internal for TPD32-500..
B | B =T
C D C1 D1 C D C1 D1
B :
20...650 A 770 ...3000 A

Figure 4.9.1.1: Position of the super fast fuses

For protection of the bridgethristors usefast acting fuses. Thefollowing recommended fusesare externally
mounted. Models TPD32-.../... -770-.. and higher, HAVE internally mounted fuses provided (Code C on
table4.8.1.1).

Nore! The TPD32...2B.... and TPD32...4B... Drives (500V AC input supply) have thefield
converter fuses internally mounted. The fuses type for the different sizes of con-
verter are the following:

TPD32sizeupto 70 A Bussman FWH-015A6F
TPD32size 110 ... 1050 A Bussman FWC 25A10F
Gould Shawmut A60Q25-2
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Table 4.9.1.1: Recommended fuses (externally mounted)

SIEI

Converter Code Pieces Europan American
TPD32-.../...-20-.. A 3 Z14gR20 (GRD2/20) AT70P25
3 Nr. 10 005 07.25 FWP25
B* 2 Z14gR20 (GRD2/20) A70P25
2 Nr. 10 005 07.30 FWP25
D 2 Z14gR20 (GRD2/20) AT70P20
2 Nr. 10 005 07.20 FWP20
TPD32-.../...-40-.. A 3 Z22gR50 (GRD3/50) AT70P40
3 Nr. 10 005 07.50 FWP40
B* 2 Z22gR63 (GRD3/63) AT0P50
2 Nr. 10 005 07.63 FWP50
D 2 Z14gR20 (GRD2/20) AT70P20
2 Nr. 10 005 07.20 FWP20
TPD32-.../...-70-.. A 3 Z22gR63 (GRD3/63) AT70P80
3 Nr. 10 007 07.63 FWP80
B* 2 SO00UF01/80/100A/660V AT0P80
2 Nr. 20 189 20, 80 A FWP80
D 2 Z14gR20 (GRD2/20) AT70P20
2 Nr. 10 005 07.20 FWP20
TPD32-.../...-110-.. A 3 SOOUF1/80/100A/660V A70P100
3 Nr. 20 189 20.100 FWP100
B* 2 SOOUF1/80/125A/660V A70P150
2 Nr. 20 189 20.125 FWP150
D 2 Z14gR20 (GRD2/20) AT70P20
2 Nr. 10 005 07.20 FWP20
TPD32-.../...-140-.. A 3 SOOUF1/80/125A/660V AT70P150
3 Nr. 20 189 20.125 FWP150
B* 2 SOOUF1/80/160A/660V AT0P175
2 Nr. 20 189 20.160 FWP175
D 2 Z14gR20 (GRD2/20) AT70P20
2 Nr. 10 005 07.20 FWP20
TPD32-.../...-185-.. A 3 SOOUF1/80/200A/660V AT0P175
3 Nr. 20 189 20.200 FWP175
B* 2 SOOUF1/80/200A/660V A70P200
2 Nr. 20 189 20.200 FWP200
D 2 Z14gR20 (GRD2/20) AT70P20
2 Nr. 10 005 07.20 FWP20
TPD32-.../...-280-.. A 3 S1UF1/110/250A/660V A70P300
3 Nr. 20 458 20.250 FWP300
B* 2 S1UF1/110/315A/660V AT70P350
2 Nr. 20 458 20.315 FWP350
D 2 Z14gR32 (GRD2/30) AT70P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-350-.. A 3 S1UF1/110/315A/660V A70P350
3 Nr. 20 458 20.315 FWP350
B* 2 S2UF1/110/400A/660V A70P400
2 Nr. 20 459 20.400 FWP400
D 2 Z14gR32 (GRD2/30) A70P30
2 Nr. 10 005 07.30 FWP30
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Device Code Pieces Europe American
TPD32-.../...-420-.. A 3 S2UF1/110/400A/660V AT70P400
3 Nr. 20 459 20.400 FWP400
B* 2 S2UF1/110/500A/660V AT0P500
2 Nr. 20 459 20.500 FWP500
D 2 GRD2/30 AT0P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-500-.. A 3 S2UF1/110/500A/660V AT70P500
3 Nr. 20 459 20.500 FWP500
B* 2 S2UF1/110/630A/660V AT70P600
2 Nr. 20 459 20.630 FWP600
D 2 GRD2/30 AT0P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-650-.. A 3 S2UF1/110/630A/660V AT0P600
3 Nr. 20 4595 20.630 FWP600
B* 2 S3UF1/110/710A/660V AT70P700
2 Nr. 20 460 20.710 FWP700
D 2 GRD2/30 AT0P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-770-2B CH* 3 G2MUF02/800A/660V 170M5464/800A/660V
D 2 GRD2/30 AT0P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-770-4B CH* 6 G2MUF02/630A/660V 170M5462/630A/660V
D 2 GRD2/30 AT0P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-1000-2B CH* 3 G2MUF02/1000A/660V 170M5466/1000A/660V
D 2 GRD2/30 A70P30
2 Nr. 10 005 07.30 FWP30
TPD32-.../...-1050-4B C** 6 G2MUF02/800A/660V 170M5464/800A/660V
D 2 GRD2/30 A70P30
2 Nr. 10 005 07.30 FWP30
T0290-2g

Necessary only for the four quadrant functioning

These fuses are internally mounted and are provided on the delivery

External fuses for the armature converter on the AC input side

External fuses for the armature circuit on the direct current side

Internal armature fuses for the device starting from type 770A.

O aw>»

External fuses for the field circuit on the AC input side

Nore! Thesefusesare necessary only for TPD32-400... Internal fusesare provided for TPD32-

500...

Nore! When with the same letter different fuses are stated, it means that they can be used

aternatively. The different types differ for the building forms and for the production
house. Seethefollowingindications.

Fuses producer: Type GRDZ2... (E27), GRD3... (E33)

S... (screw fuses with a distance 80 or 110 mm)
AT0P...

FWP.., 170M

Jean Mller, Eltville
Gould Shawmut
Bussmann
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Nore! The fuse technical data (dimensions, weights, dissipated powers, fuses carrier etc.),

can be derived from the rel ative data sheets.

4.9.2. Fuses selection when the Overload function is activated

Different fuses must be used when the current is higher than the rated one (overload current). Maximum
values allowed for each type are listed on the next table. Be carefully to coordinate the right dimension.
Example: the 1st fuse type on power section A (seefigure 4.9.1.1) haveto be coordinated with the 1st fuse
type on section B and so on.

Table 4.9.2.1: Overload fuses

Converter Code Pieces 400 VAC Input supply 500 VAC Input supply
TPD32-.../...-20-.. A 3 Z14gR25 (GRD2/25) Z14gR25 (GRD2/25)
3 Nr. 10 005 07.25 Nr. 10 005 07.25
B* 2 Z14gR32 (GRD2/30) Z14gR32 (GRD2/30)
2 Nr. 10 005 07.30 Nr. 10 005 07.30
TPD32-.../...-40-.. A 3 Z22gR50 (GRD3/50) Z14gR40 (GRD3/35)
3 Nr. 10 005 07.50 Nr. 10 005 07.35
B* 2 722gR63 (GRD3/63) Z22gR50 (GRD3/50)
2 Nr. 10 005 07.63 Nr. 10 005 07.50
TPD32-.../...-70-.. A 3 722gR80 (GRD4/80) SO00UF01/80/100A/660V
3 S00UF1/80/80A/660V S00UF01/80/100A/660V
3 S00UF01/80/100A/660V
3 Nr. 20 189 20, 80 A Nr. 20 189 20, 80 A
B* 2 722gR100 (GRD4/100) Z22¢gR100 (GRD4/100)
2 S00UF1/80/100A/660V S00UF1/80/100A/660V
2 SO00UF1/80/125A/660V
2 Nr. 20 189 20,100 A Nr. 20 189 20,100 A
TPD32-.../...-110-.. A 3 SO00UF1/80/100A/660V SO00UF1/80/100A/660V
3 Nr. 20 189 20.100 Nr. 20 189 20.100
B* 2 SO00UF1/80/125A/660V S00UF1/80/125A/660V
2 Nr. 20 189 20.125 Nr. 20 189 20.125
TPD32-.../...-140-.. A 3 S00UF1/80/160A/660V S00UF1/80/160A/660V
3 Nr. 20 189 20.160 Nr. 20 189 20.160
B* 2 SO00UF1/80/200A/660V SO00UF1/80/200A/660V
2 Nr. 20 189 20.200 Nr. 20 189 20.200
TPD32-.../...-185-.. A 3 SO00UF1/80/200A/660V S00UF1/80/200A/660V
3 Nr. 20 189 20.200 Nr. 20 189 20.200
B* 2 S00UF1/80/200A/660V S00UF1/80/200A/660V
2 Nr. 20 189 20.200 Nr. 20 189 20.200
TPD32-.../...-280-.. A 3 S1UF1/110/315A/660V S1UF1/110/315A/660V
3 S1UF01/110/350A/660V S1UF01/110/350A/660V
3 Nr. 20 458 20.315 Nr. 20 458 20.315
B* 2 S2UF1/110/400A/660V S2UF1/110/400A/660V
2 S2UF1/110/400A/660V S2UF1/110/400A/660V
2 Nr. 20 459 20.400 Nr. 20 459 20.400
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Converter Code Pieces 400 VAC Input supply 500 VAC Input Supply
TPD32-.../...-350-.. A 3 S1UF1/110/400A/660V S1UF1/110/400A/660V
3 S1UF01/110/450A/660V | S1UF01/110/450A/660V
3 Nr. 20 459 20.400 Nr. 20 459 20.400
B* 2 S2UF1/110/500A/660V S2UF1/110/500A/660V
2 S2UF1/110/500A/660V S2UF1/110/500A/660V
2 Nr. 20 459 20.500 Nr. 20 459 20.500
TPD32-.../...-420-.. A 3 S2UF1/110/500A/660V S2UF1/110/500A/660V
3 Nr. 20 459 20.500 Nr. 20 459 20.500
B* 2 S2UF1/110/630A/660V S2UF1/110/630A/660V
2 Nr. 20 459 20.630 Nr. 20 459 20.630
TPD32-.../...-500-.. A 3 S2UF1/110/630A/660V S2UF1/110/630A/660V
3 S2UF01/110/710A/660V
3 Nr. 20 459 20.630 Nr. 20 459 20.630
B* 2 S3UF1/110/710A/660V S3UF1/110/710A/660V
2 S3UF1/110/710A/660V S3UF1/110/710A/660V
2 Nr. 20 460 20.710 Nr. 20 460 20.710
TPD32-.../...-650-.. A 3 S2UF1/110/630A/660V S2UF1/110/630A/660V
3 S2UF01/110/710A/660V
3 Nr. 20 459 20.630 Nr. 20 459 20.630
B* 2 S3UF1/110/710A/660V S3UF1/110/710A/660V
2 S3UF1/110/710A/660V
2 Nr. 20 460 20.710 Nr. 20 460 20.710
T0300-2g
* Necessary only for the four quadrant functioning
A External fuses for the armature circuit on the DC side
B External fuses for the armature converter on the AC input side

Note for sizes 770 ... 1050A: the armature fuses are internally mounted (see table 4.9.1.1)

4.9.3. Internal Fuses

Table 4.9.3.1: Internal fuses

Converter Designation Fuses for Fuse Mounted on
1A,250V
TPD32-.../...-20...185-.. F1 + 24V slow SW1-31
0.2"x0.8" (5x20mm)
3A,250V
F1 + 24V slow SW2-31
0.2"x0.8" (5x20mm)
25A,250V
TPD32-.../...-280...1050-.. F2 Main section fast SW2-31
0.2"x0.8" (5x20mm)
4 A,500V FIR2-31/
F1/F2/F3 Varistors fast FL31
0.24"x1.3" (6x32mm)
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4.9.4. AC input contactors

Norte! The contactor sizes must be sel ected based on the converter rated current. The dimen-
sionsbasisisthethermo current AC1, which is absorbed by theinput during the rated
functioning.

4.9.5. Control power protection

The 115 VAC/230 VAC control power input, U2 & V2, for the TPD32 are required to be short circuit
protected.

This protection can be provided by using standard time delay fuses, or circuit breaker.

Thecircuit breaker and/or time delay fuses must be selected to survive the short circuit available current
of the feeder source for thiscircuit, and the inrush current of the drive power supply.

Therating of thefusesor circuit breaker should be sized mainly to protect thewiring from the fuses/circuit
breaker connectionsto U2 & V2, and not nuisance trip or blow from theinrush current.

Thetable below, Table 4.9.5, liststhe input current characteristics of the control power.

Table 4.9.5: Control power protection

Regulation Power Supply

Device Rated input current | Inrush input current
Card Power
115V 230V 115V 230V
TPD32-.../...-20-..
SW1-31 60 W 1A 0,5 A 20 A 10 A
TPD32-.../...-185-..
TPD32-.../...-280-..

SW2-32 110 W 1,2A 0,7A 15A 75 A
TPD32-.../...-1050-..

T0315g

The control power input is best served by a power source that is stabilized and buffered from the power
system transients. The control power of many drives can be fed from a single source, as long as proper
distribution protectionis provided.

4.10. REACTORS / FILTERS

In order to improve the safety degree of the converters series TPD32 and to grant the observance of the
functioning conditions required by the norms (EN 60146-1-1, |IEC 146-1-2, EN 61136-1), a three-phase
main inductance hasto beinstalled on the device upper part. Asinthe majority of the casesit ispossibleto
assumethe presence of a100 rel ative short-circuit power and of a1 contemporaneity factor (EN 50178, A
6.3.6), the use of aswitching inductance (or atransformer) with u, = 4% grantsthat the switching holes
on the common connection point (PCC) are less wide than 20%.
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4.10.1. Line reactors

Thetype of the required line reactors depends on

- the current absorbed by the AC input
- the AC input voltage

- therelative short circuit voltage

- the AC input frequency

The values stated in the following tablesrefer to afunctioning with the connected converter rated current
and with arelative short circuit voltage of uk = 4 %. The saturation current of the reactorsis 200% of the

full load current rating of the reactor.

In case of functioning with a motor having arated current lower than the converter oneit is possible to
choose the main reactor on the basis of the motor current stated on the AC input side (armature current x

0.82 x 1.05).

Thereactor saturation current can also be cal cul ated according the required motor overload.

Example: calculatingthe AC input choke

Motor: Va=400vV la=80A P=294kw Overload 150% la
Converter: TPD32-400/420-110-4B
Mainsvolatage: V e =400V fons = 90 Hz
AC input current: lans=12-082-105=80-0.82-1.05=689A
N 0.04V.,.. 0.04 x 400
ACinputinductances L= — = = =0.427mH
V32T L. y/3x2mx 50 x 68.9
Tfor09
Choke saturation current: l, =151 _, . =103.3A

WIRING PROCEDURES
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Main 400 V, 3Ph, 50 Hz

SIEI

Table 4.10.1.1: Line reactors

Converter

Main three-phase inductance

II 28

Rated Rated ac Saturation
choke [mH] | current [A] | current [A] | Freq. [Hz]
TPD32-.../...-20-.. 1,71 17,2 34,4 50
TPD32-.../...-40-.. 0,855 34,4 68,8 50
TPD32-.../...-70-.. 0,488 60,2 120,4 50
TPD32-.../...-110-.. 0,311 94,6 189,2 50
TPD32-.../...-140-.. 0,244 120,4 240,8 50
TPD32-.../...-185-.. 0,185 159 318 50
TPD32-.../...-280-.. 0,122 241 482 50
TPD32-.../...-350-.. 0,098 301 602 50
TPD32-.../...-420-.. 0,081 361 722 50
TPD32-.../...-500-.. 0,068 430 860 50
TPD32-.../...-650-.. 0,053 559 1118 50
TPD32-.../...-770-.. 0,044 662 1324 50
TPD32-.../...-1000-.. 0,034 860 1720 50
TPD32-.../...-1050-.. 0,033 903 1806 50
T0320g

Main 460 V, 3Ph, 60 Hz

Converter Main three-phase inductance

Rated Rated ac Saturation
choke [mH] [ current [A] | current [A] | Freq. [Hz]
TPD32-.../...-20-.. 1,638 17,2 34,4 60
TPD32-.../...-40-.. 0,819 34,4 68,8 60
TPD32-.../...-70-.. 0,468 60,2 120,4 60
TPD32-.../...-110-.. 0,298 94,6 189,2 60
TPD32-.../...-140-.. 0,234 120,4 240,8 60
TPD32-.../...-185-.. 0,177 159 318 60
TPD32-.../...-280-.. 0,117 241 482 60
TPD32-.../...-350-.. 0,094 301 602 60
TPD32-.../...-420-.. 0,078 361 722 60
TPD32-.../...-500-.. 0,066 430 860 60
TPD32-.../...-650-.. 0,050 559 1118 60
TPD32-.../...-770-.. 0,043 662 1324 60
TPD32-.../...-1000-.. 0,033 860 1720 60
TPD32-.../...-1050-.. 0,031 903 1806 60
T0330g
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Main 500 V, 3Ph, 50 Hz
Converter Main three-phase inductance
Rated Rated ac Saturation
choke [mH] | current [A] [ current [A] | Freq. [Hz]

TPD32-.../...-20-.. 2,137 17,2 34,4 50
TPD32-.../...-40-.. 1,068 34,4 68,8 50
TPD32-.../...-70-.. 0,611 60,2 120,4 50
TPD32-.../...-110-.. 0,389 94,6 189,2 50
TPD32-.../...-140-.. 0,305 120,4 240,8 50
TPD32-.../...-185-.. 0,231 159 318 50
TPD32-.../...-280-.. 0,153 241 482 50
TPD32-.../...-350-.. 0,122 301 602 50
TPD32-.../...-420-.. 0,102 361 722 50
TPD32-.../...-500-.. 0,085 430 860 50
TPD32-.../...-650-.. 0,066 559 1118 50
TPD32-.../...-770-.. 0,056 662 1324 50
TPD32-.../...-1000-.. 0,043 860 1720 50
TPD32-.../...-1050-.. 0,041 903 1806 50

T0340g

4.10.2. Interference suppression filters

The converters of TPD32 series must be equipped with an external EMI filter in order to reduce the
radiofrequency emissions on the mains line. The filter selection is depending on the drive size and the
installation environment. For this purpose see the Guide to the electromagnetic compatibility supplied
with the drive.

In the Guideit is also indicated how to install the cabinet (connection of filter and mains reactors, cable
shields, grounding, etc.), in order to make it EM C compliant according the EMC Directive 89/336/EEC.

The document describes the present situation concerning the EMC standards and the compliance tests
made on the SIEI drives.
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4.11. ENGINEERING NOTES
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Figure 4.11.1: Potentials of the regulator section

Potentials of the regulator section

The potentials of the regulator section are galvanic divided from the power section. Figure 4.11.1 shows
their connection.

- Theanaoginputsaredesigned asdifferential.

- Theenablesareisolated from theregulation viaoptoisolators. Theterminals 12 to 15 haveterminal 16
asacommon reference potential.

- Theterminal 11 isconnected to the OV internal voltage whiletheterminal 10 isground connected. In
order to obtain abetter noiseimmunity, connect theterminal 10 to theterminal 11. If itisnot possible,
use a 0.1 pF capacitor.

- Theregulation card puts at your disposal the following power supplies, which have acommon refer-
ence point:
+ 10V and - 10V for the reference
+ 24V for the power supply of the digital inputs and outputs
+ 5V for the encoder power supply

Thefollowing datarefersto the option card TBO:

- The anaog outputs are divided from the internal potential through a differential amplifier. The two
outputs of the option card have the same potential (terminal 2 and 4 of TBO option cards). When two
TBO option cards are used, the potential of the digital outputs of the two cards are divided. For a
better interference suppression and for the“ cleaning” of the output signals, theterminals2 and 4 of the
TBO option card are directly ground connected (terminal 10 and /or 20 of the R-TPD3G card) or via
a0.1uF/250V capacitor.
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- Thedigital outputs havethe same potential (terminal 5) but they are divided from the regulator inter-
nal potential via optoisolators. In order to use the outputs, it is necessary to connect a power supply
voltagetotheterminal 10.

- Thedigital inputs are divided from the regualtor through optoisolators. The terminals 11 to 14 have
terminal 15 asacommon potential.

External devices

As for the installation of contactors, protection devices, chokes, filters and other external devicesit is
necessary to follow the indication given in the previous chapters. The same theory is valid for motors,
encoders and tachometers.

Connection cables

The encoder connection cables, if possible, should be connected directly to the device without passing
through supporting terminal strips.

Theshieldings of the signal conductors haveto be ground connected on both sides. Anyway, for al analog
and digital signalswith very long connections (outside the el ectric board), it is suggested to have aground
connection only on the converter side, in order to avoid possi ble noises caused by the closing of the ground
loops. In particular casesit could be necessary to connect the shielding on both sides, thus granting the
point equipotentiality viasuitable connection cables.

The encoder cable hasto be made up of twisted loopswith the global shielding connected to the ground on
the converter side. Avoid to connect the shielding on the motor side connector. In particular cases (cable
longer than 100 meters, strong electromagnetic noise), it could be necessary to use acablewith ashielding
on every loop to be connected to the power supply ground. The global shielding has alwaysto be ground
connected.
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5.1. KEYPAD

TPD 32 - HGB

5. CONVERTER OPERATION

2 x 16 Characters

| Display |

0O 0O O 0O 0O O

-Torque +Torque Alarm  Enable Zerospeed |limit

A >
4 v ENT
+ - ‘ CANC
START STOP

The keypad ismade of aLCD display with two 16-digit lines and 8 function buttons. It is used
- tocommand the drive when this system has been sel ected

- todisplay the speed, the voltage and diagnostics during the operating time

- toset parameters

5.1.1. LEDs
The leds present on the keypad are used to diagnose in afast way the functioning situation of the con-
verter.
Table 5.1.1.1: Diagnostic LEDs
Designation| Color Function
The LED is lit, when the drive operates with a negative torque (counter-clockwise
- Torque | yellow ] ) )
rotation or clockwise braking). Only for TPD32-...-4B
The LED is lit, when the drive operates with a positive torque (clockwise rotation
+ Torque | yellow ) ) )
or counter-clockwise braking). Braking only forTPD32-...-4B
Alarm red The LED is lit, it signals the intervention and the alarm condition
Enable green | The LED is lit, when the converter is enabled
Zero speed| yellow | The LED is lit, when the speed is lower than the threshold set by Speed zero level
I limit yellow | The LED is lit, when the converter operates at a current limit

T0020g
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5.1.2. Moving inside a menu

- TheDRIVE STATUS aways appears when the converter is switched on.
- Usethe A and v keysto select theindividual pointswithin the same menu level.
- Pressthe ENT key to enter the next menu level.

- Usethe CANC key to return to the next higher menu level, irrespective of which menu point was
selected. The appropriate menu of the next higher level will appear once the return has been made.

ENT ENT

SPEC FUNCTIONS Failure register Failure register
Failure register External fault 237 hours 45 min

L~

ENT

Failure register Failure register

Undervoltage 76 hours 23 min

L

ENT

Failure register Failure register

Overtemp motor 8 hours 06 min

max 10

Figure 5.1.2.1: Moving inside a menu

5.1.3. Displaying parameters

ENT

Measurements Mains voltage
Mains voltage 403 [V]

CANC

- Select the parameters within the menu
- PressENT. The parameter with itsrelative value will appear.
- Return to the menu using CANC.
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5.1.4. Changing / Saving parameters / Password

The parameters with changeabl e values are divided into three groups:
- Parameters whose content is either selected as a number or as text within a defined range
e.g. ramp times and reference values

- Parameterswhose contents are fixed valuesthat can be sel ected.

e.g. Jog selection with the “ speed input” and “Ramp input” alternatives.
- Parametersthat are automatically scaled by the keypad

e.g. Autotuneinp XX

Nore! Only those parametersthat are not assigned to adigital or analog input/output can be
changed with the keypad. The changed parameters must be saved otherwise the previ-
ousvaueswill beloaded the next timethe deviceis switched on.

Changing numerical values and text

o
o
E -

9..0
ENT ENT )
o J
STARTUP  |[--------> Speed feedback Encoder 2 pulses -
Speed feedback ~ j¢-------- Encoder 2 pulses 1024 Return without changes
7N CANC
s ,
NI/

- Select within the menu the parametersto be changed.

- Press ENT. The value of the parameter will appear and the last digit will flash. The value of the
flashing digit isalwaysthe onethat can be changed.

- Increasethevauewith +

- Reducethevaluewith -

- Selectthenext digit left with «

- Selectthenext digit right withp

- Confirmthe new value and return to the previous display by pressing ENT.
- Press CANC to return without changes.

Nore! When setting the Dim factor text parameter, the following characters are also avail-
ablein additiontothenumbers:/ % & + , - . : <=>7?A.Z[ ]a.z
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Selection from predefined values

Flux regulation
Flux reg mode

-+

ENT

Flux reg mode
Constant current

- Theparametersthat can be sel ected among the several possiblities are marked with -/+ on the keypad

display.

- TochangeavaluepressENT. Thecurrent valueisshowninthedisplay. Thiscan be changed with the

+ and - keys.

-+

-

Flux reg mode
Voltage control

-+

]

Flux reg mode
External control

-+

Ok ENT

Return without changes
ok —

Return without changes
ok —

Return without changes

- Confirm the new value and return to the previous display by pressing ENT.

- Returnwithout changesviaCANC

Autotuning

Analog input 1
Auto tune inp 1

Auto tune inp 1
Tuning

Auto tune inp 1
Ready

- Select the parameter Autotuneinput XX.

- Press ENT

- The tuning procedure will run automatically. The messages “Tuning” and “Ready” will appear in

succession beforethe original parameter isshown.

Nortel

H -

CONVERTER OPERATION

The maximum signal possible must be present on the anal og input concerned during
the tuning procedure.




Saving
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The parameters must be saved, otherwise the previous values will be loaded the next time the deviceis

switched on.

START UP
Save parameters

Save parameters
Wait...

Write ok

Select Save parameters inthe BASIC MENU or in the SPEC FUNCTIONS menu.
Press ENT

The saving operation is automatic. The messages“Wait ...” and “Write ok” will appear in succession
beforetheoriginal parameter isshown.

Entering a password

The operator can define apassword consisting of afreely selectablefive-digit number combination in order
to protect the keypad from unauthorized access. Thisis carried out viathe Pword 1 parameter.

Norte!

0.9
oo [

ENT ENT
ok

CONFIGURATION Pword 1: Disableq y ] Pword 1: Enabled M
Pword 1: Disabled Password 00000 | Return without changes Password 00000

715

NI
CONFIGURATION '
Pword 1: Enabled

Select Pword1 (= Password 1) in the CONFIGURATION menu.

PressENT. Thevalue 00000 will appear with thelast digit flashing. Thevalue of theflashing digitis
changed.

Increasethe numerical valuewith +
Reducethe numerical valuewith -
Select the next digit left with <
Select the next digit right with »

Confirmthe password by pressing ENT. The message: Pword1: Enabled will then appear shortly with
thecurrently valid password displayed.

The existing password isindicated in the CONFIGURATION viathe“Pword 1: Enabled” message.
Pressthe CANC key in order to abort the entry of the password.

The password must be saved with Save parameter s so that it is also active the next
timethedeviceisswitched on.

CONVERTER OPERATION
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General unlocking of the password

Password ok

Pword 1: Disabled
Password 00000

0..9
9..0 D
Password incorrect

ENT ENT

CONFIGURATION Pword 1: Enabled\ . - Pword 1: Enabled -
Pword 1: Enabled Password 00000~ | Return without changes Password Wrong
N1/
3 PN
a7
CONFIGURATION
Pword 1: Disabled

- Select the parameter Pword1 (= Password 1) in the CONFIGURATION menu.
- Whenthe password is enabled, the message “ Pword 1: Enabled” appears

- PressENT to call the value 00000 with the last digit flashing. The value changed is always the digit
that isflashing. The valid password must be re-entered in order to unlock it.

- Increasethe numerical valuewith +
- Reducethe numerical valuewith -

- Selectthenext digit left with <

- Selectthenext digit right with »

- Confirm the password by pressing ENT. The message: Pword1: Enabled will then appear for ashort
time.

- Theexisting password isindicated inthe CONFIGURATION viathe“Pword 1: Enabled” message.
- Pressthe CANC key in order to abort the entry of the password if required.

- If theincorrect password is entered and then the ENT key pressed, the message “ Password wrong”
will appear and the keypad will return to the CONFIGURATION menu with the display “Pword1:
Enabled”

Nore! The Save parameter function must be used to save the password if the password itself
must not only be disabled but completely unlocked.

5.1.5. Operating the drive via the Keypad

In order to operate the drive viathe keypad, the following settingss must be made in the CONFIGURA-

TION menu:
START UP and CONFIGURATION menu Main commands=Digital
MENU CONFIGURATION Control Mode = Loca

- Thehardware enables on terminals 12...15 are also active when the drive is operated via the keypad.
This means, for example, that the signal at terminal 13 must also be present for starting the drive in
adddition to the command viathe keypad.
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If the driveis stopped viathe keypad, it can be restarted simply by pressing the Start Key.

If the stop was caused by removing the voltage signal onterminal 13, both the signal at terminal 13 and
the command via the keypad are necessary to restart the drive. The signal at the terminals must be
present before giving the keypad command.

The same appliesaccordingly to the enabling of the driveviathe Enabledrive parameter.

5.1.5.1. Starting and stopping the drive

Enabling the converter

ENT ..+ ENT

START UP Enable drive  -/+ Enable drive  -/+
Enable drive  -/+ Disabled Enabled

Select the parameter Enable drive in the DRIVE STATUS or START UP or MONITOR menu.
Press ENT

Usethekey + to choose "Disabled" or "Enabled".

Press ENT to confirm your entry.

Disabling the converter

ENT D | ENT

START UP Enable drive  -/+ 7| Enable drive  -/+
Enable drive  -/+ Enabled Disabled

Select the parameter Enable drive in the DRIVE STATUS or START UP or MONITOR menu.
Press ENT

Usethekey - to changethe display from "Enabled” into "Disabled".

Press ENT to confirm your entry.

Start / Stop

WARNING: Thiskeypad control can be used only when the parameter Main commands = Digital.

ISTART STOP

Start:  pressthe Start key.
Stop:  press the STOP key.
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5.1.5.2. Failure register / Acknowledging alarms

Display of thefailureregister

- Select the parameter Failureregister inthe SPEC FUNCTIONS menu.

- PressENT. Thelast error that has occurred will be displayed.
- Usingthekey +itispossibleto display the previousaarm.

- Thefailureregister cantakeupto 10 values. If anew failureisreported, the oldest entry inthefailure

register isoverwritten.

- Theentriesinthefailureregister areretained until theregister iscleared.
- Pressing ENT the time when the alarm occurred will be displayed. The time refers to the converter

functioning period (presence of the supply voltage).
- After displaying, the menu goes back automatically to the Failureregister point.

- By pressing the key CANC during the alarm display, the intervention time is not shown but on the

contrary you go back to the Failureregister menu.

Failure register

ENT

ENT

SPEC FUNCTIONS

CANC

Failure register
External fault

CANC

Failure register
Undervoltage

Failure register
237 hours 45 min

s

—{ -

ENT

CANC

Failure register
Overtemp motor

Failure register
76 hours 23 min

]

"

"\
max 10

Failure register
8 hours 06 min

Clearing the failure register

- Select the parameter Failurereg del inthe SPEC FUNCTIONS menu.

SPEC FUNCTIONS
Failure reg del

ENT

Failure reg del
Ready

- PresseNT. Thefailureregister iscleared.

H :
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Acknowledging a failure alarm

CANC

External fault (MENU)
XXXXXXXXXX XXXXXXXXXX

- If afailureoccurs, the appropriatefailure alarm will appear in the display and the message will flash.

- Acknowledge or reset thefailure by pressing the CANC key. The converter must be disabled for this
and a Start command must not be present.

Acknowledging when several failure alarms occur at the same time

External fault SPEC FUNCTIONS
Multi failures Failure reset ENT

- Whensevera failureaarmsoccur at the sametime, the blinking message“ Multi failures’ will appear
inthedisplay.

- Select the parameter Failurereset inthe SPEC FUNCTIONS menu.

- Pressthe CANC key to acknowledge or reset the failure alarm. The converter must be disabled for
this and there should be no Start command present.

5.1.5.3. Motor potentiometer function

Nore! To use the motor potentiometer function, thismust be enabled with the Enable motor
pot parameter!

Acceleration, Deceleration

Accelerate
D Decelerate
ENT
Motor pot Motor pot oper
Motor pot oper 985 [rpm]

- Select the Motor pot oper parameter in the "Motor pot” submenu.
- Pressing ENT the current reference valueis displayed.
- Pressthe + key to increase the reference value and accel erate the drive.

- Pressthe - key to decrease the reference value and decel erate the drive. This appliesto both rotation
directions.

- PressCANC to return to the "Motor pot" submenu.
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Changing rotation direction

Clockwise
+ I (positive)
D Anti-clockwise
(negative)
ENT —
Motor pot Motor pot sign
Motor pot sign positive

ENT

- Select the Motor pot sign parameter in the "Motor pot” submenu.

- Pressing ENT the current rotation direction is displayed.

- Pressthe + key to select clockwise rotation and the - key for counterclockwise rotation.
- Confirmby pressing ENT.

- ChangingtheMotor pot sign parameter during operation causesthedriveto reverserotation accord-
ing to the ramp times set.

Resetting the speed reference value

ENT

Motor pot

Motor pot reset | Reference value = 0

- Select the M otor pot reset parameter in the "Motor pot” submenu.
- Press ENT. The reference speed is set to zero.

Nore! The speed reference value can only be reset when the driveis switched off.
5.1.5.4. Jog function

Nore! The Jog function must be enabled viathe Enable jog parameter!
Jog forward
+ J] (clockwise)
D Jog backward
(anti-clockwise)

Jog function Jog operation
Jog operation 137 [rpm]

ENT

- Select the Jog oper ation parameter in the "Jog function” submenu.

- PressENT. Theselection Jog function isdisplayed.

- Pressthe + key to select clockwiserotation and the - key for counterclockwise rotation.
- PressCANC toreturnto the "Jog function" submenu.
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5.2. MENU STRUCTURE

The menu consists of amain menu with submenus and parameters. The structure can be compared to the
organization of filesand subdirectionsonaPC.

TPD32 main menu corresponds PC main menu (main menu = Root)
TPD32 submenu corresponds to PC submenu
TPD32 parameter correspondsto individual parameters

The menu structureisdescribed in the function description given in section 6, “ Function description”.
Thefollowing conventionsapply:

Mainmenu: Black field, textincapitals
Submenu:  Black field
Parameter Whitefield

DRIVE STATUS
START UP
TUNING
MONITOR
INPUT VARIABLES
LIMITS
RAMP
SPEED REGULAT
CURRENT REGULAT
FLUX REGULATION
REG PARAMETERS
CONFIGURATION
I/O CONFIG
ADD SPEED FUNCT
FUNCTIONS
SPEC FUNCTION
OPTIONS
DRIVECOM

SERVICE

TO360i

— CONVERTEROPERATION —— 11 E



SIEl

DRIVE STATUS

[ 44] Ramp ref 1

[314] Enable drive

[315] Start/Stop

[233] Output voltage

[199] Motor current

[122] Actual spd (rpm)

[118] Speed ref (rpm)

[1052] Output power

[351] Flux current (A)

[466] Mains voltage

Digital I/Q

[ 45] Speed base value

[374] Nom flux curr

[499] Speed-0 f weak

[21] Acc delta speed

[22] Acc delta time

[29] Dec delta speed

[30] Dec delta time

Otor @

[280] Motor nom flux
[469] Flux reg mode
[179] Full load curr
[162] Motor max speed
[175] Max out voltage
[456] Flux weak speed
[ 7] T current lim
[467] Flux current max
[468] Flux current min
[ 1] Speed min amount
[ 2] Speed max amount

peed (0
[414] Speed fbk sel
[562] Tacho scale
[563] Speed offset
[169] Encoder 2 pulses
[457] Enable fbk contr
[652] Refresh enc 2

T0370-ai
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T0370-a2i

CONVERTER OPERATION

[481] Undervolt thr
[584] Overcurrent thr
Overlo
[309] Enable overload
[318] Overload mode
[312] Overload current
[313] Base current
[310] Overload time
[311] Pause time
Analog
Analog
[ 70] Select input 1
[ 72] Scale input 1
[259] Auto tune inp 1
[ 74] Offset input 1
Analog
[75] Select input 2
[ 77] Scale input 2
[260] Auto tune inp 2
[ 79] Offset input 2
Analog
[ 80] Select input 3
[ 82] Scale input 3
[261] Auto tune inp 3
[ 84] Offset input 3
[452] R&L Search
[314] Enable drive
[315] Start/Stop
peed
[1029] Fwd-Rev spd tune
[1048] Test T curr lim
[1027] Start
[1014] Inertia
[1030] Inertia Nw
[1015] Friction
[1031] Friction Nw
[ 87] Speed P
[1032] Speed P Nw
[ 88] Speed I
[1033] Speed I Nw
[1028] Take val

13“
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[252] Main commands

[253] Control mode

[256] Save parameters

[452] R&L Search

[314] Enable drive

[315] Start/Stop

peea
[1029] Fwd-Rev spd tune
[1048] Test T curr lim
[1027] Start
[1014] Inertia
[1030] Inertia Nw
[1015] Friction
[1031] Friction Nw
[ 87] Speed P
[1032] Speed P Nw
[ 88] Speed 1
[1033] Speed I Nw
[1028] Take val

[ 87] Speed P

[ 88] Speed 1

[444] Prop filter

[91] Flux P

[ 92] Flux I

[493] Voltage P

[494] Voltage |

[256] Save parameters

T0370-a3i
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[314] Enable drive
[315] Start/Stop
peed
peed DR
Ramp ref (d)
Ramp output (d)
Speed ref (d)
Actual spd (d)
F act spd (d)
Act spd filter
peed D
Ramp ref (rpm)
Ramp outp (rpm)
Speed ref (rpm)
Actual spd (rpm)
F act spd (rpm)
Act spd filter
od in ¢
Ramp ref (%)
Ramp output (%)
Speed ref (%)
Actual spd (%)
[466] Mains voltage
[588] Mains frequency
[1052] Output power
[233] Output voltage
[199] Motor current
[928] F T curr (%)
[926] T curr filter
[41] T current ref
[500] Flux reference
[234] Flux current
[351] Flux current [A]
O
Digital I/O
[582] Virtual dig inp
[583] Virtual dig out
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Current limits

[ 44] Ramp ref 1
[47] Ramp ref 1(%)
[ 48] Ramp ref 2
[ 49] Ramp ref 2 (%)
peed
[42] Speed ref 1
[378] Speed ref 1(%)
ed )
[43] Speed ref 2
[379] Speed ref 2(%)
[39] T current ref 1
[ 40] T current ref 2
o
[ 1] Speed min amount
[ 2] Speed max amount
o
[ 5] Speed min pos
[ 3] Speed max pos
[ 6] Speed min neg
[ 4] Speed max neg
[715] T curr lim type
[ 7] T current lim
[ 8] T current lim +
[ 9] T current lim -
[ 10] In use Teur lim+
[ 11] In use Teur lim-
[13] Current lim red
[ 342] Torque reduct
[467] Flux current max
[468] Flux current min
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Acceleration
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Self tuning

[21] Acc delta speed
[ 22] Acc delta time
[ 29] Dec delta speed
[ 30] Dec delta time
[37] QStp delta speed
[ 38] QStp delta time

[ 18] Ramp shape

[19] S shape t const

[663] S acc t const

[664] S dec t const

[20] Ramp +/- delay

[673] Fwd-Rev

[245] Enable ramp

[344] Ramp out =0

[345] Rampin =0

[373] Freeze ramp

[118] Speed ref

[236] Speed reg output

[322] Lock speed reg

[242] Enable spd reg

[348] Lock speed I

[1016] Aux spd fun sel

[444] Prop. filter

[1029] Fwd-Rev spd tune
[1048] Test T curr lim
[1027] Start

[1014] Inertia

[1030] Inertia Nw
[1015] Friction

[1031] Friction Nw

[ 87] Speed P
[1032] Speed P Nw

[ 88] Speed I

[1033] Speed I Nw
[1028] Take val

T0370-d1i
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Spd zero logic

SIEl

Droop function

Speed up
0 D

[123] Enable spd=01
[124] Enable spd=0 R
[125] Enable spd=0 P
[126] Spd=0 P gain
[106] Ref 0 level

[445] Speed up gain
[446] Speed up base
[447] Speed up filter
[696] Droop gain
[697] Droop filter
[698] Load comp
[700] Droop limit
[699] Enable droop
[1014] Inertia

[1015] Friction

[1013] Torque const
[1012] Inertia c filter

[41] T current ref
[199] Motor current
[453] Arm resistance
[454] Arm inductance
[587] E int

[452] R&L search
[353] Zero torque

T0370-d2i
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[497] Enable flux reg
[469] Flux reg mode
[498] Enable flux weak
[499] Speed-0 f weak
[500] Flux reference
[234] Flux current
[921] Out vlt level
[916] Ifield cnst 40
[917] Ifield cnst 70
[918] Ifield cnst 90
[919] Set flux / if
[920] Reset flux / if
[374] Nom flux curr
[280] Motor nom flux
g 0
[ 87] Speed P
[ 88] Speed I
[459] Speed P bypass
[460] Speed I bypass
g 0
[91] Flux P
[92] Flux I
oltage reg
[ 493] Voltage P
[ 494] Voltage I
0 0
[93] Speed P base
[94] Speed I base
2 0
[97] Flux P base
[ 98] Flux I base
oltage reg
[495] Voltage P base
[ 496] Voltage I base
[99] Speed P in use
[100] Speed I in use
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CONFIGURATION

[252] Main commands

[253] Control mode

[ 45] Speed base value

[179] Full load curr

[175] Max out voltage

[412] Ok relay funct

(-0
[162] Motor max speed
[414] Speed fbk sel
[457] Enable fbk contr
[458] Enable fbk bypas
[456] Flux weak speed
[455] Speed fbk error
[562] Tacho scale
[563] Speed offset
[416] Encoder 1 pulses
[169] Encoder 2 pulses
[649] Refresh enc 1
[652] Refresh enc 2
[911] Enable ind store
) p
[465] Drive size
[201] 2B+ E
[464] Size selection
[331] Software version
) 0

[50] Dim factor num
[ 51] Dim factor den
[52] Dim factor text
[ 54] Face value num
[53] Face value den

TO370-fi
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[194] Latch
[195] Ok relay open
oltag
[481] Undervolt thr
[357] Latch
[358] Ok relay open
[470] Hold off time
[359] Restart time
O oltag
[203] Activity
[361] Latch
[362] Ok relay open
[482] Hold off time
[483] Restart time
[368] Activity
[370] Ok relay open
O oto
[365] Activity
[367] Ok relay open
[354] Activity
[355] Latch
[356] Ok relay open
[502] Hold off time
[501] Restart time
. o
[584] Overcurrent thr
[212] Activity
[363] Latch
[364] Ok relay open
[586] Hold off time
[585] Restart time

CONVERTER OPERATION
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[473] Activity
[471] Latch
[472] Ok relay open
[475] Hold off time
[474] Restart time
0 l
[478] Activity
[477] Ok relay open
[480] Hold off time
Op
[639] Activity
[640] Ok relay open
} 0
[634] Activity
[633] Latch
[635] Ok relay open
[636] Hold time off
[637] Restart time
Op
[386] Activity
[387] Ok relay open
D
[728] Activity
[729] Latch
[730] OK relay open
0

[319] Device address

[408] Ser answer delay

[323] Ser protocol sel

[326] Ser baudrate sel

[85] [Pword1:
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[ 66] Select output 1
[ 62] Scale output 1

A 0p
[ 67] Select output 2
[ 63] Scale output 2

A 0g O
[ 68] Select output 3
[ 64] Scale output 3

A 0p
[ 69] Select output 4
[ 65] Scale output 4
[ 70] Select input 1
[295] An in 1 target
[ 71] Input 1 type
[389] Input 1 sign
[ 72] Scale input 1
[ 73] Tune value inpl
[259] Auto tune inp 1
[792] Input 1 filter
[1042] Input 1 compare
[1043] Input 1 cp error
[1044] Input 1 cp delay
[ 74] Offset input 1

A 0p
[ 75] Select input 2
[296] An in 2 target
[ 76] Input 2 type
[390] Input 2 sign
[ 77] Scale input 2
[ 78] Tune value inp 2
[260] Auto tune inp 2
[ 79] Offset input 2

A 0P
[80] Select input 3
[297] An in 3 target
[81] Input 3 type
[391] Input 3 sign
[82] Scale input 3
[83] Tune value inp 3
[261] Auto tune inp 3
[84] Offset input 3

CONVERTER OPERATION
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Digital outputs

[145] Digital output 1
[1267] Inversion out 1
[146] Digital output 2
[1268] Inversion out 2
[147] Digital output 3
[1269] Inversion out 3
[148] Digital output 4
[1270] Inversion out 4
[149] Digital output 5
[1271] Inversion out 5
[150] Digital output 6
[1272] Inversion out 6
[151] Digital output 7
[1273] Inversion out 7
[152] Digital output 8
[1274] Inversion out 8
[629] Relay 2
[1275] Inversion relay 2
Dig p
[137] Digital input 1
[1276] Inversion in 1
[138] Digital input 2
[1277] Inversion in 2
[139] Digital input 3
[1278] Inversion in 3
[140] Digital input 4
[1279] Inversion in 4
[141] Digital input 5
[1280] Inversion in 5
[142] Digital input 6
[1281] Inversion in 6
[143] Digital input 7
[1282] Inversion in 7
[144] Digital input 8
[1283] Inversion in 8
0d
[1020] Select enc 1
[1021] Select enc 2
[416] Encoder 1 pulses
[169] Encoder 2 pulses
[649] Refresh enc 1
[652] Refresh enc 2

T0370-k1i
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ADD SPEED FUNCT

[388] |Auto capture
dap d reg
[181] Enable spd adap
[182] Sel adap type
[183] Adap reference
[184] Adap speed 1
[185] Adap speed 2
[186] Adap joint 1
[187] Adap joint 2
[188] Adap P gain 1
[189] Adap I gain 1
[190] Adap P gain 2
[191] Adap I gain 2
[192] Adap P gain 3
[193] Adap I gain 3
a CO 0
[101] Spd threshold +
[102] Spd threshold -
[103] Threshold delay
[104] Set error
[105] Set delay
( 0
[107] Speed zero level
[108] Speed zero delay
T0370-k2i
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[246] Enab motor pot
[247] Motor pot oper
[248] Motor pot sign
[249] Motor pot reset
[244] Enable jog
[265] Jog operation
[375] Jog selection
[266] Jog reference
[153] Enab multi spd
[154] Multi spd 1
[155] Multi spd 2
[156] Multi spd 3
[157] Multi spd 4
[158] Multi spd 5
[159] Multi spd 6
[160] Multi spd 7
[208] Multi speed sel
[243] Enab multi rmp
[202] Ramp selector

CONVERTER OPERATION

[659] Acc delta speed 0
[660] Acc delta time 0
[665] S acc t const 0
[661] Dec delta speed 0
[662] Dec delta time 0
[666] S dec t const 0

[ 23] Acc delta speed 1
[24] Acc delta time 1
[667] S acctconst 1
[31] Dec delta speed 1
[32] Dec delta time 1
[668] S dec t const 1
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[ 25] Acc delta speed 2
[ 26] Acc delta time 2
[669] S acc t const 2
De 0
[ 33] Dec delta speed 2
[ 34] Dec delta time 2
[670] S dec t const 2
D
0
[27] Acc delta speed 3
[ 28] Acc delta time 3
[671] S acc t const 3
De 0
[ 35] Dec delta speed 3
[ 36] Dec delta time 3
[672] S dec t const 3
[1017] Speed ratio
[1018] Spd draw out (d)
[1019] Spd draw out (%)

309] Enable overload

318] Overload mode

312] Overload current

313] Base current

310] Overload time

311] Pause time

626] Stop mode

627] Spd 0 trip delay

628] Trip cont delay

630] Jog stop control

1264] Brake control

1265] Enable ramp W=0

262] Closing speed

263] Opening delay

1266] Actuator delay

1265] Enable ramp in=0
262] Closing speed
263] Opening delay

1266] Actuator delay

T0370-mi
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[750] I/n curve
[751] I/n lim 0
[752] I/n lim 1
[753] I/n lim 2
[754] I/n lim 3
[755] I/n lim 4
[756] I/n speed
g 0
[ 58] Gen access
[ 59] Gen frequency
[ 60] Gen amplitute
[ 61] Gen offset
[256] Save parameters
[258] Load default
[235] Life time
[330] Failure register
[262] Failure reset
[263] Failure reg del
[484] Source
[485] Destination
[486] Mul gain
[487] Div gain
[488] Input max
[489] Input min
[490] Input offset
[491] Output offset
[492] Inp absolute
[553] Source
[554] Destination
[555] Mul gain
[556] Div gain
[557] Input max
[558] Input min
[559] Input offset
[560] Output offset
[561] Inp absolute

T0370-ni
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[1218] Source
[1219] Destination
[1220] Mul gain
[1221] Div gain
[1222] Input max
[1223] Input min
[1224] Input offset
[1225] Output offset
[1226] Inp absolute
[1227] Source
[1228] Destination
[1229] Mul gain
[1230] Div gain
[1231] Input max
[1232] Input min
[1233] Input offset
[1234] Output offset
[1235] Inp absolute
[1236] Source
[1237] Destination
[1238] Mul gain
[1239] Div gain
[1240] Input max
[1241] Input min
[1242] Input offset
[1243] Output offset
[1244] Inp absolute
U
[1245] Source
[1246] Destination
[1247] Mul gain
[1248] Div gain
[1249] Input max
[1250] Input min
[1251] Input offset
[1252] Output offset
[1253] Inp absolute

T0370-n2i
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[503] Pad 0

[504] Pad 1

[505] Pad 2

[506] Pad 3

[507] Pad 4

[508] Pad 5

[509] Pad 6

[510] Pad 7

[511] Pad 8

[512] Pad 9

[513] Pad 10

[514] Pad 11

[515] Pad 12

[516] Pad 13

[517] Pad 14

[518] Pad 15

[519] Bitword pad A

[536] Bitword pad B

Menu

[425] Enable OPT2

[769] Enable PI PID

[770] Enable PD PID

PID sc

[786] PID source
[787] PID source gain

[758] [Feed-fwd PID

PID

[759] PID error
[1194] Act tension ref
[763] PID feed-back
[762] PID offs. sel
[760] PID offset 0
[761] PID offsct 1
[1046] PID acc time
[1047] PID dec time
[1254] PID err gain
[757] PID clamp
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[765] PI P gain PID
[764] PI1I gain PID
[695] PI steady thr
[731] PI steady delay
[793] P init gain PID
[734] I init gain PID
[779] PI central v sel
[776] PI central v 1
[777] PI central v 2
[778] PI central v 3
[784] PI top lim
[785] PI bottom lim
[783] PI integr freeze

[771] PI output PID

[418] Real FF PID
[768] PD P gain 1 PID
[766] PD D gain 1 PID
[788] PD P gain 2 PID
[789] PD D gain 2 PID
[790] PD P gain 3 PID
[791] PD D gain 3 PID
[767] PD D filter PID

[421] PD output PID

[772] PID out.sign PID

[774] PID output

D ' l
[782] PID target
[773] PID out scale
)

[794] Diameter calc
[795] Positioning spd
[796] Max deviation
[797] Gear box ratio
[798] Dancer constant
[799] Minimum diameter
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ORQ DER
[1209] | Torque winder En
Dia 0
[1154] Roll diameter
[1160] Line speed
[1286] Ref line speed
[1161] Diam calc Dis
[1205] Diam inc/dec En
[1187] Wind/unwind
[ 799] Minimum diameter
[1153] Maximum diameter
[1204] Line spd source
[1284] Ref spd source
[1156] Line speed gain
[1285] Ref speed gain
[1163] Base omega
[1155] Ref speed thr
[1162] Diam filter
[1206] Diam init filter
[1207] Diam stdy delay
[1157] Diam reset
[1158] Diam thr
[1159] Diam reached
[1168] Diam preset sel
[1164] Diam preset 0
[1165] Diam preset 1
[1166] Diam preset 2
[1167] Diam preset 3
Org
[1180] Tension ref
[1181] Tension scale
[1194] Act tension ref
[1193] Torque current

T0370-ri
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[1183] Int acc calc En
[1182] Time acc/dec min
[1212] Acc/dec filter
[1184] Line acc %
[1185] Line dec %
[1186] Line fast stop %
[1188] Line acc status
[1189] Line dec status
[1190] Line fstp status
[1171] Variable J comp
[1172] Constant J comp
[1192] Act var J comp
[1291] Act const J comp
[1173] Mat width
[1174] Static f
[1175] Dinamic f
[1287] Static f Zero
[1213] Actual comp
[1214] Closed loop En
[1208] Close loop comp
0
[1176] Taper enable
[1177] Init diameter
[1178] Final diameter
[1180] Tension ref
[1179] Tension red
[1194] Act tension ref
(

[1215] Speed demand en

[1201] Winder side

[1202] W gain

[1195] Speed match

[1200] Spd match gain

[1196] Spd match acc

[1197] Spd match dec

[1203] Spd match compl

[1216] Spd match torque

[1199] W offset

[1198] Offset acc time

[1210] W target

[1217] W reference

[1256] Jog TW enable

[1255] Jog TW speed T0370-si
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DRIVECOM

[57] Malfunction code
[ 55] Control-Word
[ 56] Status word
[ 44] Speed input var
[115] Speed ref var
[119] Act speed value
peea d 0
[ 1] Speed min amount
Speed max amount
i
[ 5] Speed min pos
[ 3] Speed max pos
[ 6] Speed min neg
[ 4] Speed max neg
A 0
[ 21] Acc delta speed
[ 22] Acc delta time
De 0
[ 29] Dec delta speed
[ 30] Dec delta time
Q op
[ 37] QStp delta speed
[ 38] QStp delta time
[ 54] Face value num
[ 53] Face value den
) 0
[50] Dim factor num
[ 51] Dim factor den
[ 52] Dim factor text
[ 45] Speed base value
[ 46] Speed input perc
[116] Percent ref var
[120] Act percentage
SERVICE
Password 2

T0370-pi
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5.3. COMMISSIONING

WARNING! The safety instructions, danger warnings and technical datain Section 1 and 2 of this
manual must be observed!

Definitions:

Positive speed is clockwise rotation seen from the motor shaft end side.
Negative Speed is counter-clockwise rotation seen from the motor shaft end
side.

Positive tor queistorquw in clockwise directionseen from the motor shaft end
side.

Negative torque istorque in counter-clockwise direction seen from the motor
shaft end side.

5.3.1. Setting jumpers and switch

The hardware configuration set via the jumpers and switches on the R-TPD3 regulator card must be
adapted to the application at hand and checked befor e switching on the device.

- Anadoginputs 1/2/3
Voltageinput 0... 10V Jumper S9/S10/S11 = OFF
Current voltage 0...20 mA / 4...20 mA Jumper S9/S10/S11=ON
Mixed possible configuration

- Adaptation for the speed reaction type

Sinusoidal Encoder Jumper S5/S6 inposition A
Digita Encoder Jumper S5/S6 any position
Anal og tachometer generator Jumper S5/S6 inposition B
Armaturereaction Jumper S5/S6 any position
- Adaptationfor thedigital encoder voltage
Voltage=5V Jumper S21/S22/S23 = ON
Voltage=15...30V Jumper S21/S22/S23 = OFF
- Control of adigital encoder connected to the connector XE2
Channel C controlled Jumper S20 = ON
Channel C not controlled Jumper S20 = OFF
ChannelsA and B controlled Jumper S28 = ON
Channels A and B not controlled Jumper S28 = OFF
- Control of adigital encoder connected to the connector XE1 viathe option card DEII
Encoder controlled Jumper S27 = ON
Encoder not controlled Jumper S27 = OFF
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- Adaptation of the max voltage using atachometer generator:

22.7145.4/90.7/181.6/302.9 Depending on the dip switch $4 setting
(Seetable 4.4.1.1)
- Seid interface RS485
On thefirst and last device of aline: Jumper S12/S13=0ON
On the other converters Jumper S12/S13 = OFF
- R$485 serid interface
- divided fromtheregulation Jumper S18/S19 inposition C/A

(Anexternal 5V power supply isneeded
onthePINs 5and 9) see section 4.4.2

- with acommon potential OV of the regulation Jumper S18/S19 in position C/B
(Internal power supply)

For further information see section 4.4, “ Regul ation section”.

5.3.2. Checking the wiring and the auxiliary voltages

Thefollowing should be checked befor e switching on the device:

- Proper connection of cables (Section 4.8)
- Compliancewith Section 4.10, “ Engineering notes’
- Compliancewith “EMC installation and wiring”

- When thedevice current limit isnot set according to therated current value of the connected
motor, aprotection thermal relay must beinserted in theupper part of the converter, which has
to be scaled according to the motor rated current times 0.86.

Caurion! It isnot allowed to connect an exter nal voltage on the converter output
- blocked converter (disconnect theterminal 12)

- Thefollowing voltages must be present:

- terminal 7 + 10V totermina 9
- terminal 8 - 10V totermina 9
- terminal 19 +24 ... 30V totermina 18

- Selectthe Actual spd (rpm) parameter inthe DRIVE STATUS menu.

- With adisabled regulator turn the motor in a clockwise direction (view facing the shaft).
The displayed value must be positive.

- If the value does not change or if wrong values are shown, check the power supply
and the cabling of the encoder/tachometer.

- If the displayed value is negative, the connections of the encoder or of the tachometer generator
must be changed: channel A+ with A- or B+ with B- of the encoder, change the connections
of the tachometer signal.
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5.3.3. Basic settings of the converter

Nore!

It isassumed that the device hasthe default configuration and is connected and tested
according to the diagrams provided in section 4.8, “ Standard connection diagrams”.
Thedefault setting can beloaded viathe L oad default parameter in the SPEC FUNC-
TIONS menu. Laoding this parameter will mean that all modifications carried out by
the user will be overwritten. An exception is represented by the Tacho scale and
Speed parameters.. These are not overwritten when the factory set values areloaded
and it is not necessary to scale again the input signal of the tachometer section. The
sameisvalid for the Size selection parameter.

Thefactory setting allows a speed regulation with the cascade current regulation for a
DC motor, with an independent excitation and provided with a digital encoder. The
drive, in this case, does not operate with a field weakening. Independently of the
desired configuration, it isadvised to carry out all the basic settings described in order
to avoid possible mistakes. After the commissioning all other availablefunctionscan be
activated. Their setting isdescribed in thefollowing pages.

The possible values set for each parameter can be found in section 10, “ Parameter lists”.

Thefollowing settings must be carried out with adisabled converter.
Enabledrive = disabled (no voltage on theterminal 12).
Seesection 5.1, “Keypad”, for information about operating the keypad.

Functioning selection

- When the converter has to be controlled exclusively viathe terminal strip, set the parameter Main
commands = “Terminas’.

- Whenthekeypadisused Main commands = Digital.

Setting storage

- Usethe parameter Save parametersinthe START UP menu.

- Inorder to keep the parameter setting even after switching the converter off and on, it is necessary to
save the parameters by storing them.

- When the keypad isused: press ENT.

Inthe standard deliveriesthe paramater M ain commands has been set with “digital” inorder to carry out
theautomatical calibration of the current regul atorwhile commissioning.
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5.3.4. Commissioning procedure

Following thelist stated in the START UP menu, it is possible to set the converter for the most common
uses, thuslimiting its movement among the menus.

Speed basevalue It setsthe rpm number corresponding to 10V on the analog input.

Nom flux curr In case the exciter rated current has been modified through the resistances and
the dip switches, the new value hasto be set here. Seetable 2.4.3.2.

Speed-0f weak It enablesthefield saving at azero speed.

Accddta... It allowsto set the ramp time (accel eration).

Dec delta ... It allowsto set the ramp time (decel eration).

Motor data

All the motor referring dataare entered into this submenu.

In case the speed self-tuning has to be carried out, such values must correspond to the motor nameplate
data, as the motor torque constant derivesright from them.

Motor nom flux Field current of themotor in A.
Flux reg mode Field control mode, steady current or field weakened ‘ Voltage control’ .
Full load curr Motor armature current. 100% of the converter current correspondsto thisvalue.

The default datum is the converter rated current. The current can be limited via
theparameter T current limit.

Motor max speed Motor maximum speed. Set the namepl ate datum.

Max out voltage Maximum armature voltage. It isthe set point controlling the output voltage.
Flux weak speed Percentage of M otor max speed where the field weakening range starts.
Nore! Asfor the speed self-tuning procedure, it isnecessary to set such dataaccording to the

motor nameplate data. Only at the end of the procedure such data can be modified by
entering the user desired values.

Limits

This submenu lists the speed, current and field limits used when they have to be different from the
submenu \Motor data.

T current limit Limit of the armature current as a percentage of Full load curr. In case an
overload occurs, it must be higher or equal to Surgecurrent.

Flux current max Maximum field current asapercentage of M otor flux curr.

Flux current min Minimum delivered field current as a percentage of Motor flux curr. It corre-

spondsto the supplied current with an active field saving; it corresponds also to
thelower limit in case of field weakening range.

Speed min amount Minimum limit for the speed reference; it isuseful in case somereferences have
to be summed up.

Speed max amount ~ Maximum limit for the speed reference; it isuseful in case somereferences have
to be summed up.
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Speed feedback
Setting of the speed reaction.

Speed fbk sel Selection of the reaction type: encoder 1, encoder 2, tachogenerator, armature.

Tachoscale Vauefor thetachogenerator finetuning.

Encoder 2 pulses Pulse number of the digital encoder (2).

Enablefbk contr Enabling of the speed reaction test. It requires the right setting of M otor max
speed, Max out voltage, Flux weak speed.

Refresh enc2 Enabling of the test stating the presence of the signals A, B, Aneg, Bneg on the

digital encoder. Itisenabled only if Enablefbk contr isactive.

Alarms
Under voltage Alarm threshold for the main undervoltage.
Overcurrent thr Intervention threshold of the protection against any overcurrent.

Overload control

Theoverload control allows, for ashort period of time, to deliver an overcurrent which can be higher than
the converter armature rated current. It is used to supply the drive with a higher torque reaction or, for
example, to alow particular load peaks on machines subject to cyclical loadings.

Analog inputs 1, 2,3

The converters of the series TPD32 are in a position to combine specific functions with three program-
mable anal og inputs, configured as differential inputs (terminals 1-2, 3-4, 5-6).

In standard conditionstheinput 1 (terminals 1 and 2) is connected to Ramp ref 1.

5.3.5. Converter tuning

5.3.5.1. Self-tuning of the current regulator

This operation hasto be carried out before enabling the converter for the first time.

The current regulator is automatically optimized viathe parameter R & L Search. The resistance and
armature inductance values are stored as parameters Arm resistance and Arm inductance in the CUR-
RENT REGULAT menu. If needed, the user can change such parameters by hand.

- In case the motor field is not power supplied by the converter, disconnect the field terminals. The
internal field circuit isautomatically blocked during the optimization phase, therefore thefield hasnot
to be disconnected.

- The user must make sure that during the optimization procedure, the drive does not start rotating in
spite of the field lack (remanent magnetization, field series ....). If needed block the motor shaft
mechanically.

- Power supply voltage on theterminals U2 and V2
- Blocked converter ( voltagelack ontheterminal 12)
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- The parameter Main commands (START UP or CONFIGURATION menu) must be “Digital”.
- Before the optimization procedure, set the limit of the armature current.

- Disable the function “Overload control” during the optimization procedure (Enable overload =
Disabled).

- Parameter R& L search inthe START UP menu= Enabled

- Insert the drive (power supply of the power section to the terminals U, V, W, presence of the
unblocking signalson theterminals 12 and 13).

- Enablethedrive viathe parameter Enabledriveinthe START UP menu.

Nore! In case the parameter Stop mode has not been selected with “OFF”, it is necessary
to press the key START on the keypad.

- Starting of the self-tuning procedure, which could last some minutes,

- At the end of the self-tuning procedure, the converter is automatically disabled and the parameter
R&L search inthe START UP menuisconfigured as = Disabled.

- Switch off thedrive = no voltage on theterminal 12.

- Setthe parameter Main commands with the desired value.

- If youwant, the overload control function can be started: (Enable overload = Enabled).
- Savethesettings.

Nore! After it has been started, the self-tuning procedure can be stopped by Enabledrive=
Disabled. The parameters set before the optimization procedure are therefore valid.
No self-tuningispossibleif thedriveisactive.

5.3.5.1.1 Control of the current regulator performances via the parameter Eint

During the converter functioning phase, the “ Current Regulator” menu showsthe parameter Eint, which
measures a current medium internal error.

Such vaue hasto be closed to zero, but values changing dynamically and included between -40 and +40
are also accepted. | n order to consider such reading procedureasvalid , the converter must have at
least 30% of itsload. If some changes are required, change slightly the parameter Arm inductance (in
the Current regulator menu) in order to carry out a fine tuning and bring back the parameter Eint to an
acceptablevaue.

- Ifthereading of Eint ispositive, increasethe value of Arm inductance.
- Ifthereading of Eint isnegative, decreasethevalue of Arm inductance.

5.3.5.2. Self-tuning of the speed regulator

The Self tuning procedure detectsthe total inertiavalue of the motor shaft (Kg* m?), thefriction valuein
N*m and the calcul ation of the Proportional and Integral gain of the speed regulator.

DANGER ! Such procedure requires the free rotation of the motor shaft combined with the load.
The self tuning procedure of the speed |oop can not be carried out on machineswith a
limited stroke.
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WARNING ! Thetestiscarried out by using thetorque limit value set in the parameter Test T curr
lim. Thetorquereferenceisapplied viaastep reference (without ramp); the mechani-
cal transmission must not have any “alowance” and it must be compatible with those
operations using the torque limit value set in the parameter Test T curr lim. Viathis
parameter the user can modify thetorque limit value.

Norte ! In applications where the system total inertia value is very high, it is necessary to
increase the value of the parameter Test T curr lim in order to avoid “Time out”
errors.

The self tuning procedure of the speed loop is not suitable for converters used in
applicationssuch as*“elevators’ and lifting systems.

In order to obtain a precise calculation of the torque constant Torque const and therefore a precise self
tuning procedure, it isnecessary to enter the val ues of the motor nameplate for the following parameters:

Motor max speed Equal to the maximum speed of the motor nameplate

Flux weak speed Equal to the nameplate per cent val ue at the beginning of the field weakening as
compared to the motor maximum speed

Current limit Equal to the motor namepl ate datum

Motor flux curr Equal to the motor nameplate datum

Max out voltage Equal to the motor nameplate datum

These parameters can be modified after the self tuning procedure has been carried out in accordance with
the machine application needs, without modifying the value of Torque const identified during this self
tuning procedure.

Set the motor shaft rotation direction: clockwise (FWD) or anti-clockwise (REV) viathe parameter Fwd-
Rev spd tune

Select the value of the torque current to be used during the self tuning procedure of the speed loop viathe
parameter Test T curr lim .

Select the START UP\ Self tuning menu.
Carry out the procedure with the command Start.

During the procedure an accel eration test with thetorque limit value set inthe parameter Test T curr lim is
carried out and afterwards a decel eration test without any motor control and any applied torquetill thezero
speed has been reached.

Thetest threshold speedis 33% of thelowest value set in the following parameters:

- Speed basevalue

- Speed max posor Speed max neg in accordance with the rotation direction.

The procedurewill last some minutes, according to theinertiavalues and thefrictions.

According to the inertia and friction values, the converter will detect the speed loop gains (parameters
Speed P and Speed 1).

In case some manual regulationsarerequired (with vibrations, etc.), these should be carried out according
tothevalueof theintegral gain Speed | [%] . If theregulator self tuning procedureisnot satisfactory, refer
to the chapter 5.4.6 for the manual procedure of “ Tuning of the speed regulator”.

At the end of the procedure, the new values of the obtained parameters (suffix “Nw”) can be compared
with the values preceding the self tuning procedure by examining the Self tuning menu. This menu
containsonly reading parameters.
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The new parameters can be activated using the command Take val after the converter has been disabl ed.
In this case, the values preceding the self tuning procedure are overwritten. Self tuning can be repeated
even though the values of the previous attempt have not been confirmed.

Nore! Self tuning does not store permanently the calculated values, which get lost if the
converter isdisabled. In order to store permanently the obtained values, it is necessary
to use the command Save parameters.

In case the extreme values of some parameters are detected, some error messages could appear. Repeat
the speed self tuning procedure. If the error message does not disappear, keep the default values and tune
the speed regulator by hand (chapter 5.3.6. “ Tuning of the speed regulator”).

List of theerror messagesduring the self tuning procedure

Generic messages

“Drivedisabled” : Power supply theterminal 12 (ENABLE) with avoltage equal to +24V

“Not ready” : Takeval can not be carried out as the test has not been completed in the right
way. Repeat the self tuning procedure.

“Timeout”: The self tuning procedure has not been ended within the availabletime.,

“Sart?”: PressENT in order to confirm the starting of the self tuning test

“Tuning aborted” : The sdlf tuning test hasbeen disabled by theuser (thekey CANC hasbeen pressed).

“Set Main cmd=Dig": Select the CONFIGURATION and set the parameter Main commands=digital.

“ Set Ctrl=Local” : Select the CONFIGURATION menu and set Control mode = Local.

M easureerror messages

These error messages can appear when the parameter extreme values have been detected. It could be
useful to repeat the self tuning procedure when one of the following messages appears. If the message does
not disappear, it is necessary to use some manual tuning procedure.

“ Over speed’

“Drivestalled” : Increase the value of the parameter Test T curr lim and repeat Self tuning

“Load applied” : It has been detected atoo high loading torque value at zero speed. No Self tuning
ispossiblewith this sort of load.

“T curr too high”: Decrease the value of the parameter T curr lim for Self tuning

“Friction null” Thefriction valueiszero or lower than the control precision limit.

5.3.5.3. Field converter

In standard conditionsthe TPD32 converters are configured to operate without any field weakening. The
following settings have to be used only when afunctioning with aweakened field isrequired or when the
field of the connected motor isnot power supplied viathe converter.

All the settings described in this chapter have to be carried out with a blocked converter (no voltage on
terminal 12).
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Functioning method

- With aconstant field current: Flux reg mode = Constant current
Enable flux reg = Enabled
- With afield weakening: Flux reg mode = Voltage control.

Set the maximum output voltage in the CONFIGURATION
menu with the parameter Max out voltage.
Enable flux reg = Enabled

- Field not power supplied by TPD32 Flux reg mode = External control
Enable flux reg = Disabled.

Setting of the field rated current

- Set the motor field rated current with the parameter Motor nom flux.

- When the motor field current islower than the rated current of the field converter, the current of the
field converter can be adjusted viathe switch S14. It must be configured according to the prescriptions
of thetable 5.3.5.3.1. The parameter Nom flux curr allowsto select the new rated field current.

- Acting with afixed field current, if the rated field current of the motor is £ 10%, it is necessary to
adjust thefield current viathe switch S14.

- Acting with a field weakening control, it is also necessary to refer to the CEMF value or to the
crossover datum. If the maximum field current is£ 10% of the maximum value of the internal field
converter, it is necessary to adapt the feedback viathe switch S14.

Table 5.3.5.3.1: Tuning resistances of the field current

Switch ohms 148 ohm 330 ohm 182 ohm | 36.4 ohm | 845ohm | 1650 ohm | Equivalent
Field curr scale S14-1 S14-2 S14-3 S14-4 S14-5 S14-6 resistance
1.0A OFF OFF OFF OFF OFF ON 1650 ohm
20A OFF OFF OFF OFF ON OFF 845 ohm
3.0A OFF OFF OFF OFF ON ON 558.8 ohm
5.0A OFF ON OFF OFF OFF OFF 330 ohm
10.0 A ON OFF OFF OFF OFF OFF 168 ohm
129 A ON OFF OFF OFF ON ON 129.2 ohm
17.2 A OFF ON ON OFF ON ON 97 ohm
20.0 A ON OFF ON OFF OFF ON 83 ohm
24.1A ON ON ON OFF OFF OFF 69 ohm

DV0032g

In the above mentioned cases the precise tuning of thefield current isnot required.

Thecalibrationisnot required if thefield control on the motor iscarried out externally to theinternal field
converter of TPD32.

Maximum/minimum field current flux

- Setting of theLIMITS/ Flux limitsmenu wherethe parameters Flux current max and Flux current
min are given as a percentage of Motor nhom flux.
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5.3.6. Regulator manual tuning

Thetuning of theregulators of the TPD32 converters has some predefined values. Inthisway it isusually
possible to obtain a satisfactory behavior of the regulators. The tuning of the armature current regulator
must always be carried out. When the regul ation meets the needed requirements, the optimization proce-
dure of the other regulatorsis not necessary.

The converter containsthefollowing regulation circuits:

- Regulator of thearmature current. The self tuning procedureisobtained viathe parameter R& L search
- Speedregulator: self tuning procedure available.

- Field current regulator: manual tuning.

- Armaturevoltage regulator: manual tuning.

Herefollowing you will find a description of the optimization procedure, if required. In order to obtain a
step function, theinternal “ Test generator” isused (“ SPEC FUNCTIONS” menu). Theaimisto obtain an
optimal step response. Asfor current, we suggest, for example, to measure directly the step response.

Theanal og output can be brought back to theterminal strip by usingthe TBO option card, with asampling
timeof two milliseconds.

The TBO card has to be used when several signals have to be measured simultaneously (for example
motor current and speed).

Use of the Test generator

Thisfunction creates some signalswith arectangular weave form and afrequency and an amplitudeto be
set. They can be added to an offset which can be set too. The parameter Gen access states on which
regulator input the signal must be active. Further information can be found in chapter 6.15.1 “Test
generator” .

Manual tuning of the speed regulator

- Blocked drive=no voltage onterminal 12
- Choosethefollowing settingsfor the Test generator :

- Gen access = Ramp ref
- Gen frequency = 0.2Hz

- Genamplitude = 10%

- Gen offset = 10%

- Measuring of the reaction on an analog output (the TBO option is necessary). To this purpose the
variable “Actual Spd” has to be parameterized on one output and the variable “Motor current” on
another (see* Input/Output programming”).

- Setinthe START UP menu the parameter Acc delta speed with the highest possible value and the
parameter Acc deltatime at 1 second.

- Setat 0.00 the parameters Speed P and Speed | inthe REG PARAMETERS/ .... menu.
- Trigger thedrive (voltage onterminal 12) and givethe Start (voltage on terminal 13)
- Increase Speed P till the overshoot islower than 4% with the shortest possible reaction time.

- Increase Speed| till theovershootishigher than 4%. Decreaseit, till itsvalue becomesdlightly lower
than 4%.
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- Stopthedriveand block it.
- Gen access = Not connected
- Savethe settings.

Nore! When the“Bypass’ functionisenabled (Enablefbk bypas= Enabled) the converter
isautomatically switched to an armature reaction when no reaction signal ispresent. In
thiscondition, when thereaction signal isdisabled, it isnecessary to carry out again the
above mentioned optimization procedure of the speed regulator. The P section of the
speed regulator is set with the parameter Speed P bypass while the | section with
Speed | bypass.

In some casesit ishecessary to have different gainsfor the speed regulator, above the speed range. For this
reason the converters of the series TPD32 have at their disposal an adaptive speed regulator. For further
information about thisfunction seethe chapter 6.13.2. Thetuning procedureis described on thefollowing

pages.

— e

20.00 ms/DIV 20.00 ms/DIV

Figure 5.3.6.1: Speed P too small Figure 5.3.6.2: Speed P too high
Above: Actual spd, below: Motor current Above: Actual spd, below: Motor current
T~

\ .
Figure 5.3.6.3: Speed | too high Figure 5.3.6.4: Speed P and Speed | correct
Above: Actual spd, below: Motor current Above: Actual spd, below: Motor current
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Manual tuning of the field current regulator

Norte! In most of the cases the motors with a direct current and an independent excitation
work with aconstant field (Flux reg mode = Constant current). Inthiscaseit isnot
necessary to optimize the regulator of the field current and the one of the armature
voltage.

The below optimization procedure refers to drives working with a constant torque and power (mixed
armature and field regulation). In these cases it is necessary, first of al, to configure the field converter
according to thisfunctioning method. Seethefollowing pages.

Nore! During the optimization procedure of thefield current regulator, the converter can not
receive any Start command.

- Blocked converter (no voltage on theterminal 12)

- LIMITS/ Flux limits menu: Flux current max = 100% equal to the field rated current of the
connected motor; Flux current min=0

- Setat 0.00 the parameters Flux | and Flux P inthe REG PARAMETERS/ ... menu

- Measure the field current via an analog output ( the TBO option is necessary). To this purpose the
variable “Flux current” has to be parameterized on one output and the variable “ Flux reference” on
another (see* Input/Output programming”).

- SelecttheFLUX REGULATION menu
- Enableflux reg = Enabled (standard)
- Fluxregmode = Voltage control

- Enableflux weak = Enabled

- Set Gen access = Flux reference and Gen amplitude to 70% of thefield rated current of the motor
(it allowsthe system overshoot).

- Increasethevaue of the parameter Flux P till the overshoot of thefield current (Flux current) islower
than 4% .

- Increasethevalue of Flux | till the overshoot is higher than 4%; afterwards decreaseit till itsvalue
becomes dlightly lower than 4%.

Nore! Because of therelative high field time constant, thefield current rising speed islimited.
Therising timewith optimal tuning conditions could be hundred milliseconds.

- Gen access = Disconnected

- Enableflux weak = Disabled

- SetFlux current min withthedesired value

- Configurethe anal og outputs according to the different needs.
- Savethesettings.

Thefigures5.3.6.5... 5.3.6.7 show sometuning examplesfor the field current regulator.
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Figure 5.3.6.5: Increase in the field current with Figure 5.3.6.6: Too high time constant of
oscillations the field
Non optimal behavior of the regulator. The reduction of the field current depends
Above: Flux reference. below: Flux too much on the field time constant. The
' ' ' regulation has therefore no influence.
Above: Flux reference, below: Flux
N
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Figure 5.3.6.7: Increase in the field current without oscillations
Variation as compared to Fig. 5.3.6.5: increase of Flux P from 2 to 10%. Flux| = 5%
Above: Flux reference, below: Flux current

Voltage regulator in the field converter

NorTe! In most cases of use, the d.c. motors with independent excitation, work with constant
field (Flux regmode= Constant current). Inthiscaseit isnot necessary to optimize
the regulator of thefield current and the regulator of the armature voltage.

When afield weakening occurs, the voltage regulator keeps the armature voltage at a constant level. The
critical point for thisregulator isgiven at the beginning of thefield weakening, because with the saturation
of the motor field the system requires more consistent changes in thefield current in order to carry out a
flux change. Tunetheregulator so that the armature voltage undergoes very small changes.

Nore! Before the optimization of the voltage regulator, the other converter regulators must
have been already set.
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- Blocked drive = voltagelack on terminal 12
- Choosethe following settings for the Test generator :

- Gen access = Ramp ref

- Gen frequency = 0.2Hz

- Gen amplitude = 10 %

- Gen offset = According to the switching point from the armature to the field regule-

tion. Example: Motor max speed = 2000 rpm, the field weakening
starts at 1500 rpm. Gen offset = 75 %

- Measurethefield current and the armature voltage on an analog output (the TBO option is needed).
To this purpose the variable “Flux” has to be parameterized on one output and the variable “ Output
voltage” on another (see* | nput/Output programming”).

- Trigger the drive and give the Start command ( voltage onterminals12 and 13)

- Check thearmature voltage. After apossible short oscillation, the voltage hasto remain constant. As
an example seethefigures5.3.6.8 ... 5.3.6.10. Inthe REG PARAMETER\ ... menu itispossibleto
change the sections P and | with the parameters Voltage P and Voltagel .

- Stopthedriveand block it.
- Gen access = Not connected
- Savethesettings.

2 e ';‘ + 2
\ | N 1
”\W"““"" 1
T T
Figure 5.3.6.8: Oscillations of the field voltage Figure 5.3.6.9: Too small gain
After a speed change oscillations The armature voltage increases
\oltage P = 10 %, Voltage | = 80 % \oltage P = 3%, \oltage| = 5%
Above: Flux, below: Output voltage Above: Flux, below: Output voltage
(W
e 2
1 ' Figure 5.3.6.10: Field regulator optimal
\ T After a short transient, the field current
and armature voltage are constants.
— \oltage P=40% \oltage 1=50%
1 Above: Flux curr., below Output volt.
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Flux/if curvetuning (Flux/if curve)

Thefunction of thiscurveistheone of carrying out, in defluxing conditions, acontrol of thereal flux of the
motor and so the possibility of controlling thetorque. Thefigure below describesthe relation between flux
and flux current in conditions of Flux /if curve defined and not defined.

Norte!

The tuning of the field current (previous section) and of the output voltage (next
section) must be carried out when a deflux working is required, either the interested
flux curve has been defined or not.

Thetuningsscaeisthefollowing:
- Fieldcurrentregulator
- Flux/if curvetuning (Flux / if curve)

- Voltageregulator in thefield converter

Example:

Flux current

100%

| field cnst 90

50% Motor nom flux

| field cnst 70

| field cnst 40

4

40%

50%

70%

90%  100%  Fiyx reference

Figure 5.3.7.1: Curve convertion flux/current

A - keeping unchanged the curve tuning compared to the default setting of the converter, it will be obtained
alinear characteristic (Curve A) of theflux current (Flux current) when the parameter Flux r eference
changes. Then:

Flux current max/Flux reference = 100%
Flux current max/Flux r efer ence =50%

Flux current/Flux r efer ence= Motor nom flux
Flux current/Flux reference=50% Motor nom flux

B- Carrying out the tuning of the flux curve (see below tuning procedure) the result will be emphasized
by the curve B. The values of Flux current will follow a characteristic determined by the real flux
percentage Flux r efer ence, necessary to determinate the circulation of that field current for the con-
nected system.
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Voltage reg P / | Base

Fid reg PG base
3277

Fldreg 16 base Field current Limits
Voltage | 3217 Energy savin
N 40 % Max field curr hd 9
100 %,

Voltage regulator
T
Field reg mode

Min field curr
70 %

Out vit level
100 %,

Max field  output Voltage
curr _|

Min fiell

rrrrr

Max. out voltage
500 V.
Output voltage

En min field cmd
Disabled,

Field economy
Enabled

Field economy

Max field curr
Field reg P / | Base

Fl P gai
dreg P gain 2 Voltage P base
1.8 AV,
1

Min field curr

Voltage | base Spd=0 Thr
Fid reg | gain 30009 AN*ms,
Field reference Motor field curr Speed zero level
o oo

A 4

I field curve

Field controller
Set fluxif Ifield cnst4
0 40 %
I

Fieldreg P /1
Enable field reg M
— ey
T
1/
Reset flux / if Ifield cnst70
0 70

Field curr %
c1
Ifield cnst80 90 % D1

Motor field curr
10 A

Field curr scale
10 A

Figure 5.3.7.2: Blocks diagrams of flux regulation

Tuning procedure:

- Resatthecurveflux/current through thecommand Resat flux/if (menu FLUX REGULATION/Hux / if curve)
- Set themotor field current in the parameter M otor nominal flux (menu FLUX REGULATION)

- Setthedesired output voltage through the parameter M ax out voltage (menu CONFIGURATION) and
the correspondent percentage (100%) in the parameter Out vit level (menu FLUX REGULATION)

- Setascongant current thefield regulator Flux reg mode= Constant current (menu FLUX REGULATION)
- Settheflux percentage at 100% through Flux current max (menu FLUX REGULATION)

- Bring the motor to such a speed, so that the electromotive force displayed in Armature voltage
(menu MONITOR\M easurements) correspondsto the value previously set in M ax out voltage

- Acting on Flux current max decrease the speed displayed in Armature voltage, up to obtain an
output voltage equal to the 90% of M ax out voltage.

Carry out the reading of the current circulating in the parameter Flux current (menu FLUX REGU-
LATION) and insert it in the parameter | field cnst 90 (menu FLUX REGULATION\Flux if curve).

- Acting on Flux current max decrease the voltage displayed in Armatur e voltage, up to obtain an
output voltage equal to the 70% of M ax out voltage.
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Carry out the reading of the current circulating in the parameter Flux current (menu FLUX REGU-
LATION) and insert it in the parameter | field cnst 70 (menu FLUX REGULATION\Flux if curve).

Acting on Flux current max decrease the voltage displayed in Armatur e voltage, up to obtain an
output voltage equal to the 40% of M ax out voltage.

Carry out the reading of the current circulating in the parameter Flux current (menu FLUX REGU-
LATION) and insert it in the parameter | field cnst 40 (menu FLUX REGULATION\Flux if curve).

Block the converter

Through the parameter Set flux / if (menu FLUX REGULATION) it will be carried out the calcula-
tion of the parameters of the curve. So move on that parameter and push buttone ENT.

The operation requires some seconds.

Then set the operating way of thewished field control (Constant current / Voltage control), bring back
the value of Flux current max at 100% and carry out asaving of parameters.

Changing of Max out voltage or M otor nom flux need a new tuning of the curve.

Speed-up function

Oscillationsmay occur during aspeed change with loads presenting ahigh moment of inertia. Such oscilla-
tions could be reduced by starting the function “ Speed-up”. Figures 5.3.7.3 and 5.3.7.4 show the
influence of thisfunction.

\5/ [ B
T T
Figure 5.3.7.3: Speed-up function not active Figure 5.3.7.4: Speed-up active
Oscillations during a speed change due The same drive with Speed-up function active
to a high moment of inertia. Above: Actual spd, below: Motor current
Above: Actual spd, below: Motor current
Parametersused in theexample: Speed up base 14 rpm/ms
Speed up gain 50 %
Speed up filter 20ms
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Setting of the speed zero logic

- Thespeed zero logicisfactory set asdisabled. See section 6.7.2, “ Speed zero logic”, for adescrip-
tion of the drive behavior.

- Block of the I-section of the speed regulator with n=0:

|-section disabled: Enablespd=01 = Enabled
|-section enabled: Enablespd=01 = Disabled
Nore! When the motor isat astop, it ispossibleto avoid the creep of the drive disabling thel

section. In this case when the motor is at a stop, it can not receive any load and
thereforethisfunctionisnot suitablefor al applications!

- Suppression of the P-gain set via Spd=0 P gain:

- If thereferenceisabove Ref O level: Enablespd=0R = Enabled
- If theref.and/or the reaction are above Ref O level: Enablespd=0R = Disabled
Nore! Enable spd=0 R isactive only when Enable spd=0 P is enabled.

- Choice of the proportional gainfor zero speed:
The P-gain correspondsto Spd=0 P gain Enable spd=0 P = Enabled
The P-gain correspondsto the normal P-gain Enablespd=0P = Disabled

- TheP-gain at azero speed is set via Spd=0 P gain, when Enable spd=0 P is enabl ed.

- Theintervention threshold for the recognition of zero speed isdetermined with Ref O level. Itis
expressed in the dimension set by the factor function.

Adaptive of the speed regulator

Nore! The adaptive of the speed regulator is factory set as disabled. It must be used only
when the gain of the speed regulator hasto get higher than the speed range or it hasto
be replaced with another unit. Asfor theinteraction among the parameters see section
6.13.2, “Adaptivespdreg”.

- Enableof the adaptive with ablocked drive. Enable spd adap = Enabled.
In thisway the settings of Speed P and Speed | are disabled.

- Determine on the basis of which unit the gain of the speed regulator has to be changed. It normally
depends on the speed (Select adap type = Speed).

- Ifthegain hasto be changed on the basis of another unit, set Select adap type = Adap reference. This
unit is connected to the device as an analog value via an analog input. For this reason the Adap
refer encevariable must be assigned to an analog input (seein thefollowing pagesthe configuration of
the analog inputs). The other possibility istoinsert Adap reference viatheserial interfaceor aBus.
Inthiscasetheinsertion viatheterminal strip isnot necessary.

- Entering Adap speed 1 and Adap speed 2 three different speed ranges are available with several
gains. Value expressed as a percentage of Speed base value and respectively of the max value of
Adap reference.
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With Select adap type = Speed: the optimizationiscarried out asdescribed for the " Speed regulator”.
To this purpose thefollowing points must be taken into consideration:

- Enter with Gen offset avalue which isat the beginning of the range to be optimized but which at
the sametimeis outside the range set with Adap joint XX.

- Enter with Gen amplitudethe step, so that the speed remainsinside the range to be optimized.

- Theoptimizationiscarried out separately for each range and the paramters of the regulator are set
for each range with Adap P gain XX and Adap | gain XX.

- After the optimization of the different phases|ook over the whole speed range.
- By changing the value of Adap joint XX it is possible to reduce the instabilities present in the

transients during the changes from one range to the other. Increasing the values the transients are
dighter.

With Select adap type = Adap reference: the optimization depends on the system and it isimpossible
to state here the general information needed.

When the speed zero logic is disabled (factory setting) with a blocked drive the gains of the speed
regulator are active. Theseare set viaAdap Pgain 1and Adap | gain 1. When the speed zero logic
isenabled, the values set for amotor at astop are valid.
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6. FUNCTION DESCRIPTION

The convertersof the TPD32 seriesfeature anumber of functionsthat can be set and assigned parameters
in order to meet the requirements of the application at hand.

Thedevice can be controlled in different ways:
- viatheterminal strip

- viathekeypad

- viatheRS485 serial interface

- viaabusconnection (option)

The settings required are made via the Main commands and Control mode parameters in the CON-
FIGURATION menu.

Thedeviceissupplied with aWindows-based user interface softwarefor theMS- WINDOWS™ field for
controlling theinverter and setting parametersviathe RS 485 serial interface.

Thedeviceisfactory set for speed regulation with acascade current regulation and is connected according
to the connection diagram shown on in section 4.8, “ Standard connection diagrams’. Only the entry of
parametersinthe START UP menu of the softwareisrequired for theinitial commissioning of thedrive.
The inverter isthus controlled viathe terminal strip with all parameters set viathe keypad (START UP/
Main commands).

If functions are required that are not in the standard configuration, these can be selected and their param-
etersset accordingly viathe appropriate menu.

The TBO option card is required for expanding the standard device with programmable inputs/outputs.
Upto 2 TBOs can befitted, each providing 4 digital inputs, 4 digital outputs and 2 analog outputs. Three
analog inputs are provided on the standard device.

The converters of the TPD 32 series enabl e reference valuesfor the ramp and for the speed regulator to be
set in different units of measure:

- inpercentages of the Speed base value

- inaunit of measure (dimension) that the user can define using the factor function, e.g. asspeed in
m/s.

According towhich oneisset aslast the other will be updated. Thismeansthat the other referencevaueis
overwritten with the current value.

A freely selectable password 1 preventsthe operation of the frequency inverter by unauthorized persons.
It is entered in the form of a five-digit number combination. A Password 2 is also provided by the
manufacturer. This password enables the service personnel to access the Service menu which is not
accessiblefor the user.

Nore! All parameter settings must be saved otherwisethelast settings saved will beloaded the
next timethe deviceis switched on.
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Explanation of parameter tables

In the following pages the parameterslist of each menu is shown. For each table the following notes are

vdid:
"No." column

"Value' field

DRIVE STATUS

START UP

TUNING

MONITOR

INPUT VARIABLES

LIMITS

RAMP

SPEED REGULAT

CURRENT REGULAT

FLUX REGULATION

REG PARAMETERS

CONFIGURATION

I/O CONFIG

ADD SPEED FUNCT

FUNCTIONS

SPEC FUNCTION

OPTIONS

DRIVECOM

SERVICE

¢ KR

Parameter number (decimal). In order to address parameters when a serial line/
bus or the DGFC card are used, the user must add 2000H (= decimal 8192) to
theindicated value.

S = value depending on the size of the device.

Start up parameters status

Basic commissioning of the drive

Drive regulators tuning

Display of reference values, speeed, voltage, current, frequency...

Ramp reference, speed reference, current reference

Speed limits, current limits, flux limits

Acceleration, deceleration, quick stop, ramp shape

Configuration of the speed regulator, speed zero logic, speed up function, droop function
Configuration of the current regulator

Functioning of the field current regulator

Parameters for speed, current, flux and voltage regulation

Functioning, regulation, encoder type, function factor, programmable alarms, address, password
Configuration of programmable digital and analog input and output

Motor capture, adaptive speed regulation, speed control, speed zero

Motopotentiometer, jog function, multi-speed, multi-ramps, overload, stop control, I/n curve
Test generator, saving parameters, loading factory settings, signal adaptation, PAD parameters
Access to the optional field bus card (Option 1), and the DGFC (Option 2), PID function
Parameter setting for the DRIVECOM profile

Menu, only accessible to service personnel of the manufacturer

T04059
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6.1. ENABLES

Thefollowing hardware enables are always required irrespective of whether the deviceisto be controlled
viatheterminal strip, the keypad or the serial interface.

KK KN

%
%

m®m® IVANENTNEN) mgml d QO

Faststop 14
Faststop 14

COMDIO 16
%

External fault 15 Py
Enable drive 12 ~,
External fault 15r7‘

COMDIO 16
Enable drive 12

External
contacts

PLC

Figure 6.1.1: Enables via potential free contacts and PLC

- Figure6.1.1 show the connection principle

- Theenablesignasareactivated viaa+15 ... 30 V voltage at the appropriate terminals. Theinputs are
protected against reverse polarity.

- Negativevoltage, 0V and amissing signal areinterpreted asdisable signals.
- Thereference point for the enable signalsisterminal 16.

- When using an operator keypad/serial interface (Mains Command=Digital), both the signals on the
appropriate terminals and the corresponding commands on the keypad/serial interface are necessary. If
an enable is removed via a signal on the terminals, the appropriate command must be sent via the
keypad/serial interfacein addition to the signal ontheterminal in order to restart thedrive.

Therearefour types of enable signalsthat have adifferent effect on the behavior of the TPD32 converter.

- Enabledrive enablesthe entire converter
- Start enablestheregulation
- Fast stop setsthe speed reference valueimmediately to zero so that the driveis stopped as

quickly aspossible

- External fault incorporates external error messagesinto the enable
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6.1.1. Enable drive

DRIVE STATUS
START UP

TUNING

MONITOR

Enable drive

T0410i

Parameter Description N. Value Standard
min max factory Configuration
Enable drive 314 0 1 Disabled Terminal 12
Enable +15..30V
Disable (0) 0oV

T6010g

The Enabledrive command activates the converter.
Anauxiliary contact of the AC input contactor must beincorporated in the converter enable (termina 12).

When the converter enable command is not present, no other control commands (e.g. Jog +, Jog - or
Start) are accepted.

Removal of the Enable command while the drive is starting causes the motor to coast to a halt. Neither
electrical braking nor controlled decel eration of the motor within the selected ramp time are possible.

When operated viathe keypad the Enable drive command is provided in the DRIVE STATUS, START
UPR, TUNING and in the MONITOR menu.

When the command Enable drive is used via the keypad (M ains command = digital) the voltage on
terminal 12 isrequired.

Set M ain command = ter minals when the command Enabledriveisused viatheterminal 12. Enable
driveisanonly-reading parameter.

6.1.2. Start / Stop

DRIVE STATUS
START UP

TUNING

MONITOR

Start/Stop

T0420i
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Parameter Description N. Value Standard
min max factory Configuration
Start / Stop 315 - - - Terminal 13
Start +15..30V
Stop ov

T6015g

When the command Main commands is set on digital, the parameter Start/Stop is used to start the
converter and the key STOP on the keyboard is enabled to block the converter.

When the command Main commands is set on terminals, Start/stop becomes an only-reading
parameter.

NoTE: The following signals are required for operating the drive in addition to the Start
command:

Enabledrive
Fast stop
External fault

The behavior of the drive after the Start command is given or removed depends on the parameter setting
at hand:

- Whenusing theramp (Enableramp = Enabled and Enable spd reg = Enabled) the drive accel erates
to therequired speed according to the ramp specified. If the Start command isremoved, the driveruns
down to zero according to the ramp defined. If the Start command is selected once more during the
deceleration time, the drive accel erates once moreto the required speed.

- If the Speed ref 1 value reaches the input of the speed regulator directly without a ramp (Enable
ramp = Disabled and Enable spd reg = Enabled), the drive accelerates to the required speed in the
shortest possibl e time once the Start command has been given. When the Start command isremoved,
the Speed ref 1 valueis set to zero immediately.

- When using torque regulation (Enable spd reg = Disabled) the Start command enables the torque
reference value (T current ref 1) or disables it after the Start command is removed. The Start
command has no effect on the correction value Speed ref2 (with speed regulation) or Torque ref2
(withtorqueregulation).

The Start command is not required for Jog function mode.
If the Start command and Jog + or Jog - are given at the sametime, the Start command isgiven priority.

If the Start command isgiven during Jog operation, the Jog operation is aborted.
The Start parameter statusis showninthe DRIVE STATUS and MONITOR menus.
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6.1.3. Fast stop

Parameter Description N. Value Standard configuration
min max factory
Fast stop 316 0 1 No fast stop Terminal 14
No Fast stop (1) +15 ... 30V
Fast stop (A%
T6020g
NoTE: Thefunction cannot be actuated viathe keypad!

Application: Fast stop isactuated in emergencies and hazardous situations, in order to stop thedrivein the
shortest possible time. This method of stopping has the advantage over disconnection in that with afour
quadrant drive (TPD32...4B) energy can be recovered in the AC input and the motor can be brought to a
halt in ashorter time than when it coastes down.

The Fast stop command is always required for operation of the converter. A removal of the command
when thedriveisrunning initiates braking with the ramp specified by the parameters Qstp delta speed and
Qstp deltatime.

Whenthedriveisbrought to ahalt, itisstill enabled and hastorque. The Start command or Enabledrive
command must be removed for it to be disconnected.

The drive behavior after the Fast stop command has been given depends on the type of operating mode
selected:

- Operation viatheterminal strip (Main commands= Terminals):
Thedrive executes braking until thereisno voltage on terminal 14. When voltageisrestored, the
drive automatically accel eratesto the required reference value (precondition: the other enable
commandsare still active).

- Operation viaserial linewith commandsgiven viaterminalstoo (M ain commands= Digital):
Thedrive executes braking until it has cometo ahalt. When voltage isrestored onterminal 14, there
isno automatic start. Thisrequires the entry of the Start command.

- IftheFast stop command isactuated viathe serial interface while thereisavoltage present on
terminal 14, thefast stop is executed until the driveisat ahalt. The Start command must be entered
for the drive to be restarted.
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6.1.4. Quick Stop

NoTE: Thisfunction cannot be executed viathe terminal strip or the keypad but can only be
actuated viathe serial interface or abus connection!

APPLICATION:

Quick stop isactuated in emergencies or hazardous situations in order to bring the drive to ahalt in the
shortest possible time. This method of stopping has the advantage over disconnection in that with a
tetraguadrant drive (TPD32...4B) energy can be recovered in the main and the motor can be brought to a
halt in ashorter time than when it coastes down.

- If the Quick stop command is given when the drive is running, this initiates braking with the ramp
specified by the Qstp delta speed and Qstp delta time parameters.

- Whenthedriveisat ahalt, it isdisabled and thus has no torque. The Start command must be given
again for the driveto be started.

6.1.5. External fault

Parameter Description N. Value Standard
min max factory Configuration
External fault - - - Terminal 15
No External fault +15..30V
External fault 0oV

T6025g

The External fault command enables an external signal to be incorporated in the failure alarms of the
converter.

APPLICATION EXAMPLE

The converter is being used for closed-loop control of asingle drive without contactors. A temperature-
dependent contact, which opens under excessive temperature, islocated within the motor. Connect this
contact between 24V and terminal 15. When the contact opens (= overtemperature) the converter will be
disabled.

- During operation asignal isalwaysrequired onterminal 15, irrespective of whether the commandsare
transmitted viatheterminal strip or not.

- Intheevent of an externa fault, the drive will behave according to the configuration set in the “ Pro-
grammable Alarms, 6.11.7.”.
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6.2. STARTING OPERATIONS FOR THE COMMISSIONING PROCEDURE

The operationsrequired for thefirst device commissioning arelisted inthe DRIVE STATUS, START UP
and TUNING menus.

These menus gather and repeat severa parameterslisted also in other menus and introduced in the follow-
ing pages.

The explanation for the commissioning procedure is explained in chapter 5.3. The tables of chapter 5.2
show the menu structure, whilethe values of the single parameters can be seen in the tables of chapter 10.

DRIVE STATUS

Itisthefirst menu to be displayed on the keypad every time the converter is switched on.

It isused to read the converter basic parameters before starting the commissioning procedure and also to
set the main speed reference Ramp ref 1 for the ramp input.

START UP

The menu shows one after the other the operationsto be carried out during the first commissioning. They
aregrouped according to the different phases and they are devel oped a so with the help of some submenus.

Starting

Some basic parameters are defined:

Speed basevalue Speed base valueis shown in the dimension set by the function Factor. It isthe
valuewhich all the speed per cent data make reference to (References, Adaptive
of the speed regulator ...), and it correspondsto 100% of the speed. This param-
eter can be changed only if the driveisin ablocked condition (Enabledrive =
Disabled). Speed base value does not define the maximum possible speed,
whichisgiven through the sum of different references.

Nom flux curr Field rated current.

Speed-0f weak Control of thefield current at a zero speed.

Acc/ Dec ... Setting of the acceleration and decel eration ramps (see chapter 6.6.1).
Motor data

Setting of the motor data:

Motor nom flux Field rated current of the connected motor.

Flux reg mode Functioning method of thefield regulation.

Full load curr Full load current.

Motor max speed Maximum motor speed.

Max out voltage Maximum output voltage.

Flux weak speed Speed value starting the field weakening procedure.
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Setting of the current and speed limits:

T current lim

Flux current max
Flux current min
Speed min amount
Speed max amount

Speed feedback

Symmetric setting of the armature current limit (see chapter 6.5.2).
Maximum percentage of thefield current (see chapter 6.5.3).
Minimum percentage of thefield current (see chapter 6.5.3).
Minimum speed for both rotation directions (see chapter 6.5.1).

M aximum speed for both rotation directions (see chapter 6.5.1).

Speed reaction setting (see chapter 6.11.4) :

Speed fbk sel
Tachoscale
Speed offset
Encoder 2 pulses
Enablefbk contr
Refreshenc2

Alarms

Selection of the reaction to be used.

Finetuning of the tachogenerator reaction.

Offset tuning of thereaction circuit.

Number of pulses/rpm of the digital encoder connected to the X E2 connector.
Enabling of the automatic switching to the armature reaction.

It starts the control procedurefor the digital encoder on XE2.

Setting of the undervoltage and overcurrent thresholds (see chapter 6.11.7) :

Undervolt thr
Overcurrent thr

Overload control

Intervention threshold stating amain undervoltage condition.
Intervention threshold stating an overcurrent condition.

Setting of the overload control (see chapter 6.14.5) :

Enableoverload
Overload mode
Overload current
Basecurrent
Overloadtime
Pausetime

Enabling of the overload control.

Overload control mode.

Armature current allowed during the overload period.
Armature current allowed during the pause period.

Maximum period during which the overload current isallowed.
Minimum pause time between two overload cycles.

——  FUNCTION DESCRIPTION —MM@ 9 n




SIEl

Analog inputs

Programming of the anal og inputs (see chapter 6.12.2).

After setting the parameters and the application specific functions, it is possibleto carry out the self tuning
of the speed and current regul ators.

Self tuning of the current speed

See chapters 5.35.1 and 6.8.
R&L search Execution of aself tuning cyclefor the current regul ator.

Enablethe converter with the parameter Enable Drive = Enabled and start the procedure with the param-
eter Start/Stop = Start.

Self tuning of the speed regulator

Self tuning of the speed regulator (see chapters 5.3.5.2 and 6.7.1.1) :

Fwd-Rev spd tune Choice of the shaft rotation direction for the self tuning procedure.

Test T curr lim Value of thetorque current limit applied during the self tuning procedure.
Sart Starting of the self tuning procedure for the speed regulator.

Inertia Inertiavaluein Kg*m? (1 Kg*m? = 23.76 |b*ft?).

InertiaNw New inertiavaluein Kg* m2identified during the self tuning procedure.
Friction Frictionvaluein N*m (1 N*m = 0.738 Ib*ft).

Friction Nw New friction valuein N*midentified during the self tuning procedure.
Speed P Proportional gain of the speed regulator.

Speed P Nw New proportional gain value of the speed regulator.

Speed | Integral gain of the speed regulator.

Speed | Nw New integral gain value of the speed regulator.

Takeval Acquisition of the new parameter values after the self tuning procedure.

Final operations

Before ending the commissioning procedure it is possible to choose different functioning methods (see

chapter 6.11.1).

Main commands It states the method through which the control signals haveto be given.

Control mode It statesthe control digital channel.

Saveparameters Saving of the entered values and of those obtained during the START UP proce-

dure.
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TUNING

Thismenu can be used after the first commissioning to repeat the self tuning procedures of the speed and
current regul ators and to modify by hand the tuning of the main regul ation loops.

Self tuning of the current regulator

Repetition of the self tuning procedure via the parameter R& L Sear ch. It has been already listed in the
menu START UPfor the devicefirst commissioning.

Speed self tune

Repetition of the self tuning procedure of the speed regulator. It has been already listed in the START
UP\Speed self tune menu for the devicefirst commissioning.

Tuning by hand of the speed, flux and voltage loops

Setting by hand of some regulator parameters (see chapter 6.10) :

Speed P Proportional gain of the speed regulator.

Speed | Integral gain of the speed regulator.

Prop filter Filter time constant for the P component of the speed regulator.
Flux P Per cent proportional coefficient of theflux regulator.

Flux 1 Per cent integral coefficient of theflux regulator.

Voltage P Per cent proportional coefficient of the voltage regulator
Voltagel Per cent integral coefficient of the voltage regulator.
Saveparameters Saving of the set tunings.
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6.3. MONITOR
[314] Enable drive
[315] Start/Stop
cd
peed DR
[109] Ramp ref (d)
[112] Ramp output (d)
[115] Speed ref (d)
[119] Actual spd (d)
[925] F act spd (d)
[923] Act spd filter
cd
[110] Ramp ref (rpm)
[113] Ramp outp (rpm)
[118] Speed ref (rpm)
[122] Actual spd (rpm)
[427] Enc 1 speed
[420] Enc 2 speed
[924] F act spd (rpm)
[923] Act spd filter
[111] Ramp ref (%)
[114] Ramp output (%)
[117] Speed ref (%)
[121] Actual spd (%)
[466] Mains voltage
[588] Mains frequency
[1052] Output power
[233] Output voltage
[199] Motor current
[928] F T curr (%)
[926] T curr filter
[41] T current ref
[500] Flux reference
[234] Flux current
[351] Flux current [A]
O
Digital I/O
[582] Virtual dig inp
[583] Virtual dig out

T0370-bi
The MONITOR menu shows all current reference and actual values and also the situation of the digital

inputs/outputs. The valuesrelated to the speed are given in rpm (revolutions per minute), asapercentage
(related to the Speed base value) and in the dimension specified by the factor function.
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Parameter description No. Value Standard
min max factory configuration
Enable drive (Enable/Disable) | 314 0 1 Disabled (0)| Terminal 12
Start 315 0 1 Stop Terminal 13

Ramp ref (d) [FF] 109 -32768 +32767 - -
Ramp ref (rpm) 110 -32768 +32767 *
Ramp ref (%) 111 -200,0 +200.0 -
Ramp output (d) [FF] 112 -32768 +32767 -
Ramp output (rpm) 113 -32768 +32767 - *
Ramp output (%) 114 -200,0 +200.0 -
Speed ref (d) [FF] 115 -32768 +32767 -
Speed ref (rpm) 118 -32768 +32767 - *
Speed ref (%) 117 -200,0 +200.0 -
Actual spd (d) [FF] 119 -32768 +32767 -

Actual spd (rpm) 122 -8192 8192 - An output 1 *
Actual spd (%) 121 -200,0 +200.0 -
F act spd (d) [FF] 924 | -32768 +32767 -
Act spd filter [s] 923 0.001 1.000 0.100 -
Enc 1 speed (rpm) 427 -8192 +8192 - -
Enc 2 speed (rpm) 420 -8192 +8192 - -
F act spd (rpm) 924 -32768 +32767 - *
Main voltage [V] 466 0 999 - *
Mains frequency [Hz} 588 0,0 70,0 - -
Output power [Kw] 1052 0.01 9999.99 - -
Output voltage [V] 233 0,00 999 - *
Motor current [%] 199 -250 +250 - *
F T curr (%) 928 -500 +500 -
T curr filter [s] 926 0.001 0.250 0.100 -
T current ref [%] 41 -200 +200 - *
Flux reference [%] 500 0,0 100,0 - *
Flux [%] 234 0,00 100,00 - *
Flux current [A] 351 0.1 99.9 - -
Digital I/O - - - - -
Dig input term 564 0 65535 - -
Dig input term 1 565 0 1 - -
Dig input term 2 566 0 1 - -
Dig input term 3 567 0 1 - -
Dig input term 4 568 0 1 - -
Dig input term 5 569 0 1 - -
Dig input term 6 570 0 1 - -
Dig input term 7 571 0 1 - -
Dig input term 8 572 0 1 - -
Dig input term 9 573 0 1 - -
Dig input term 10 574 0 1 - -
Dig input term 11 575 0 1 - -
Dig input term 12 576 0 1 - -
Dig input term 13 577 0 1 - -
Dig input term 14 578 0 1 - -
Dig input term 15 579 0 1 - -
Dig input term 16 580 0 1 - -
Dig output term 581 0 65535 - -
Virtual dig input 582 0 65535 - -
Virtual dig output 583 0 65535 - -

* This function can be assigned to a programmable analog output.
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Enabledrive

Start/Stop

Ramp red (d)

Ramp ref (rpm)

Rampref (%)

Ramp output (d)

Ramp outp (rpm)

Ramp output (%)

Speed ref (d)

Speed ref (rpm)

Speed ref (%)

Actual spd (d)

Actual spd (rpm)

Actual spd (%)

F act spd (d)

F act spd (rpm)

Act spd filter

Enc 1 speed (rpm)

l: 14
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When the converter is controlled viathe keypad, it is activated via the Enable
drive parameter. A voltageisalso required onterminal 12. The Start command
isrequired for starting the drive.

Enabled Enabledrive
Disable Drivedisabled

When the menu point Start/Stop isselected, it ispossibleto starting the drive by
pressing the ENTER button.

The motor running to the chose speed with the setted ramp time.

Total reference value for the ramp in units specified by the factor function.

Total reference value for theramp in rpm

Total reference value for the ramp as a percentage of the Speed base value.

Ramp output in units specified by the factor function.

Ramp output in rpm

Ramp output as a percentage of the Speed base value

Total speed reference valuein units specified by the factor function.

Total speed referencevalueinrpm

Total speed reference value as a percentage of the Speed base value

Actual speed in units specified by thefactor function.

Actual speedinrpm (revolutions per minute).

Actual speed as a percentage of the Speed basevalue

Filtered value of Actual speed in units specified by thefacto function

Filtered value of Actual speed inrpm

1% order low passfilter time constant on Actual speed

Actual speed measured by the encoder 1.

The parameter is accessible only if the Speed fbk sel = encoder 2 and a
digital encoder is used as encoder 1 (interfacing with the drive by means of
the DEII card).
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Enc. 2 speed (rpm)

Mainsvoltage

Mainsfrequency

Output power

Output voltage

Motor current

FTcurr (%)

T curr filter

T current ref

Fluxreference

Flux current

Flux current (A)

Digital 1/0

Diginput term

TPD 32 - HGB

Actual speed measured by the encoder 2.
The parameter isaccessible only if Speesbfk sel = encoder 2.

MainsvoltageinV

AC input frequency inHz
Output power in Kw
Armature VoltageU , inV
Armature current in % of Full load curr.

Per cent filtered value of Torquecurrent

First rate low-passfilter onthe parameter Torquecurrent.

Total current reference value as a percentage of the Full load current
Field current (reference) as a percentage of M otor nom flux

Field current (present value) as a percentage of Motor nom flux

Field current (present value) in Ampere

Status of the digital input and output of the base converter and the card TBO.

Display: I 12345678ESF
Q 12345678

An1/Oisdisplayed only if avoltage is present on the corresponding terminal.
E.g., if theinputs4 and 6 are displayed, that meansthat the digital inputs4 and 6
onthe TBO card areto High level

E= Enabledrive (terminal 12)
S= Start (terminal 13)
F= Fast stop (terminal 14)

When aseria line or aBusis used, the status of the digital I/0 can be read by
means of the Dig input term and Dig output term parameters.

Status of the digital inputs on the device and TBO option card to be read by
serid lineor field bus. Theinformation iscontained in aword, where each bit
is1if voltageispresent on the corresponding input terminal.
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15 I:



SIEl

Bit n. output Bit n. Input
0 TBO "A", Term. 11 8 TPD, Term 12
(Digital input 1) (Enable drive)
1 TBO "A", Term. 12 9 TPD, Term 13
(Digital input 2) (Start)
2 TBO "A", Term. 13 10 TPD, Term 14
(Digital input 3) (Fast stop)
3 TBO "A", Term. 14
(Digital input 4)
4 TBO "B", Term. 11
(Digital input 5)
5 TBO "B", Term. 12
(Digital input 6)
6 TBO "B", Term. 13
(Digital input 7)
7 TBO "B", Term. 14
(Digital input 8)
T6035g

Diginput term 1*
Diginput term 2*
Diginput term 3*
Diginput term 4*
Diginput term 5*
Diginput term 6*
Diginput term 7*
Diginput term 8*
Diginput term 9*
Diginput term 10*
Diginput term 11*
Diginput term 12*
Diginput term 13*
Diginput term 14*
Diginput term 15*
Diginput term 16*
Dig output

Status of thedigital input 1 (terminal 11, option TBO inaA position)
Status of thedigital input 2 (terminal 12, option TBO inaA position)
Status of thedigital input 3 (terminal 13, option TBO inaA position)
Status of thedigital input 4 (terminal 14, option TBO inaA position)
Status of thedigital input 5 (terminal 11, option TBO in aB position)
Status of thedigital input 6 (terminal 12, option TBO in aB position)
Status of thedigital input 7 (terminal 13, option TBOinaB position)
Status of thedigital input 8 (terminal 14, option TBOinaB position)
Status of thedigital input onterminal 12 (Enabledrive)

Status of the digital input onterminal 13 (Start)

Status of thedigital input onterminal 14 (Fast stop)

Not used

Not used

Not used

Not used

Not used

Status of thedigital inputs on the deviceand TBO option card to beread by serial
lineor field bus. Theinformation is contained in aword, where each bitis 1 if
voltageispresent on the corresponding input terminal.

Bit n. output Bit n. Input
0 TBO "A", Term. 6 4 TBO "B", Term. 6
(Digital output 1) (Digital output 5)
1 TBO "A", Term. 7 5 TBO "B", Term. 7
(Digital output 2) (Digital output 6)
2 TBO "A", Term. 8 6 TBO "B", Term. 8
(Digital output 3) (Digital output 7)
3 TBO "A", Term. 9 7 TBO "B", Term. 9
(Digital output 4) (Digital output 8)
T6040g
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Virtual diginp Status of thevirtual digital inputs**

Virtual dig out Status of thevirtual digital outputs**

* Availableonly viaRS485 interfaceline or viaaField Bus.

*x Thevirtual inputsand outputs are used only in connection with abusinterface, in

order to allow afaster communication.

For further details see theinterface bus documentation.

6.4. INPUT VARIABLES

The converters of the TPD32 series enabl e reference values for the ramp and regulator to be specified in
different dimensions:

- asapercentage of the Speed base value

- inadimension that the user can define himself with the factor-function, i.eg. as a speed m/s. The
default factory settingisrpm.

The value processesinside the device isthe sameirrespective of how it was defined. This meansthat the
other referenceisoverwritten with the new value.

Example:

A motor has a maximum speed of 1500 rpm. This corresponds to 100% and at the same time the user-
defined value of 10,000 bottles per hour.

Changing the reference value to 50% will automatically result in a change of the other value to 5,000
bottles per hour.

Thetable below showstherelationship of reference values. Inthe event of achange, the other parameters
are overwritten automatically.

Parameters with same value N. Dimensions
Ramp ref 1 44 according to the Factor function
Ramp ref 1 (%) 47 %
Speed input var* 44 according to the Factor function
Speed input perc* 46 %
Ramp ref 2 48 according to the Factor function
Ramp ref 2 (%) 49 %
Speed ref 1 42 according to the Factor function
Speed ref 1 (%) 337 %
Speed ref var* 115 according to the Factor function
Percent ref var* 116 %
Speed ref 2 43 according to the Factor function
Speed ref 2 (%) 338 %

T6045g

* Defined in the DRIVECOM menu
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6.4.1. Ramp ref

Ramp ref 1
Ramp ref 1(%)

Ramp ref 2
Ramp ref 2 (%)

T0450g

The ramp reference val ue specifies the speed the drive shoul d reach once the accel eration phase has been
completed. Modifications to the ramp reference value are therefore transferred to the ramp accordingly.
The height of the ramp reference value determines the motor speed. As for the four quadrant drives
(TPD32...4B...) therotation direction is determined by the reference polarity.

Nore! Two quadrant TPD32...4B... drives accept only positive references. Negative values
arenot considered!

Min Speed Limit

Speed limited

@)

Speed Speed
Speed min amount
0 rpm ¢ ¢
Ramp ref 1
0 rpm Speed min pos
0 rpm

Enab multi spd i

Zero —lln=0 Ramp Reference Zero —10ut=0

Ramp output (d)
T ﬂ T

>
>
F
Ramp in = 0

Ly o
F

= »

P

i
Speed min neg
0 rpm
Ramp ref 2
0 rpm

Ramp ref 1 A Dig input term 11
0 Speed Ramp ref (d)
p— J Quick stop
f— t COMMAND JOG function
Rampref2 | 7

— Speed inpul
Multi speed Motor potentiometer Jog ¥ OJ_
fi . function Ramp inout
unction —07 r p inp!
Jo? - Jog

selection

Figure 6.4.1.1: Ramp references
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Parameter Description No. Value Standard
min max factory Configuration
Ramp ref 1 [FF] 44 -2 * SBV*** | +2 ¢ SBV*** 0 An. Input 1
Ramp ref 1 (%) 47 -200.0% +200.0% 0,0 (Terminals 1 + 2)*
Ramp ref 2 [FF] 48 2 ¢ SBV#E* |42 o SRy 0 -
Ramp ref 2 (%) 49 -200.0% +200.0% 0,0
Ramp ref (rpm) 110 -2 « SBV#*#* | +2 o SBV##* o
Ramp ref (d) [FF] 109 | -2 ¢ SBV*** |42 ¢ SBV***
Ramp ref (%) 111 100,0% 0,00%

£

T6050g

This function can be assigned to one of the programmable analog inputs. The converter is already factory set

for a configuration using the terminals stated. The setting can also be modified to suit the application at hand.

** This parameter can be assigned to a programmable analog output.
*** SBV = Speed base value cannot exceed 8192 rpm.

Rampref 1

Ramp ref 1 (%)

Rampref 2

Ramp ref 2 (%)

Ramp ref (rpm)

Ramp ref (d)

Rampref (%)

1st reference value for the ramp. The value to be entered depends on the factor

function.

1st reference value as a percentage of the Speed base value

2nd reference value for the ramp. The vaue to be entered depends on the factor

function. *

2nd reference value as a percentage of the Speed basevalue

Total reference valuefor the ramp in rpm (revol utions per minute)

Total reference value for the ramp in the dimension specified by the factor func-

tion.

Total reference value of the ramp as a percentage of the Speed base value

Thetotal Ramp reference value Ramp ref consists of the signed addition of Ramp ref 1 and Ramp ref 2

(seeFigure6.4.1.1).

Examplel:

Example2:

Rampref 1=+ 50 %
Ramp ref =50 % + 30 % = 80 %

Rampref 1=+40%
Ramp ref =40 % - 60 %=- 20 %

Rampref 2=+30%

Rampref 2=-60%

0..10V,0...20mA and 4 ... 20 mA signals can be used when setting the reference value viaterminals.
Reference set using input current, usually are with sign positive and they are used with biquadrant drives.
The Ramp ref (rpm), Ramp ref (d) and Ramp ref (%) are influenced by the minimum speed limits.
These are directly applied on the Ramp ref 1, aswell asthe Motor potentiometer and Multispeed refer-

ences.

FUNCTION DESCRIPTION
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6.4.2. Speed ref

Speed ref 1
Speed ref 1(%)

Speed ref 2
Speed ref 2(%)
T0460g

The speed reference val ue specifies the required speed of the drive. The drive responds to the reference
value progression directly, except in caseswherethe torque availableisinsufficient for thispurpose. Inthis
case, the drive operates at current limit until the selected speed has been reached. The speed reference
value determinesthe speed of the motor, whilethe polarity determinesthe direction of rotation.

Nore! Two quadrant TPD32...4B drives accept only positivereferences. Negative valuesare
not considered!

MAX Speed Limits

Speed limited

Speed max amount
0 rpm,

Reference %50 m Speed ref (d)
generation Speed Regulator

Current Regulator Motor current

—>
K To Motor Control
T current ref 1

T current ref 2
0 %

Spd draw out (d)

i Enable spd reg +

y

1] 15

Speed max ne
P 17%0 pm

-
o
&

A J
Actual spd (d) Speed reg output

Speed Feedback

Encoder 1 peed fbk sel

Enc 1 speed o o — 4
Encoder 1

Encoder 2 Droop compensation
—
- 0%
Actusl speed
Actual spd (d) | 4

Tacho

Droop gain T current ref

Output voltage Speed fbk sel —

Output voltage o o
Armature

Figure 6.4.2.1: Speed reference
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Parameter Description N. Value Standard

min max factory Configuration

Speed ref 1 [FF] 42 |-2 « SBV*##|+2 ¢ SBV*** 0 Ramp output*

Speed ref 1 (%) 378 -200.0% +200.0%

Speed ref 2 [FF] 43 |-2 « SBVF##|42 « SBV*** 0 *

Speed ref 2 (%) 379 -200.0% +200.0%

Speed ref (rpm) 118 [-2 » SBV*##|42 « SBV*** o

Speed ref (d) [FF] 115 [-2 « SBV*##|4-2 « SBV***
Speed ref (%) 117 -200 +200

ES

T6053g

This function can be assigned to one of the programmable analog inputs.

** This parameter can be assigned to a programmable analog output.

*#* SBV = Speed base value cannot exceed 8192 rpm.

Speedref 1

Speed ref 1(%)

Speed ref 2

Speed ref 2 (%)

Speed ref (rpm)

Speed ref (d)

Speed ref (%)

1st reference value for the speed. The value to be entered depends on the factor
function.

1st speed reference val ue as a percentage of the Speed base value

2nd reference value for the speed. The value to be entered depends on the factor
function.

2nd speed reference value as a percentage of the Speed base value
Total speed reference valuein rpm.
Total speed reference value in the dimension specified by the factor function.

Total speed reference value as a percentage of the Speed base value

Thetotal speed reference value consists of the signed addition of Speed ref 1 and Speed ref 2.

Examplel:

Example2:

Speedref 1=+50%  Speed ref 2=+30%
Speed ref = 50 % + 30 % = 80 %

Speed ref 1=+40% Speed ref 2=-60%
Speed ref =40 % - 60 % = - 20 %

0..10V,0...20mA and 4 ... 20 mA signals can be used when setting the reference value viaterminals.
Reference set using input current, usually are with sign positive and they are used with biquadrant drives.
The speed reference value has an upper and alower limit.

If the ramp is selected, (Enable ramp parameter= Enabled), the reference value input Speed ref 1is
automatically linked with the ramp output.
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6.4.3. Torque current reference (T current ref)

INPUT VARIABLES

T current ref

T current ref 1

T current ref 2

T0470g

The current reference value is proportional to the armature current of the motor and determines the
torque, the polarity determines the torque direction. For most applications T current Ref comes from
the speed regulator output. T current ref 2 can also be used as a correction value.

T current ref
Curr limit state
A
T current lim +
136 %

Torque current regulator

From Speed regulator (Enable spd reg

To Motor Control

- S 3 [ — »
T > L
136 %
0 %
0 %
Figure 6.4.3.1: Torque current reference
Parameter Description N. Value Standard
min max factory Configuration
T current ref 1 [%] 39 -200 +200 0 Speed regulator
output®
T current ref 2 [%] 40 -200 +200 0,0 *
T current ref [%] 41 -200 +200 o
T6055g
* This function can be assigned to one of the freely programmable analog inputs.
** This parameter can be assigned to a freely programmable analog output.
T current ref 1 1st current reference value as a percentage of the Full load curr . The maxi-

mum val ue possible depends on the Enable overload parameter.

Enable overload disabled T current ref 1 100% max
Enable overload enabled T current ref 1 200% max
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T current ref 2 2nd current reference value as a percentage of the Full load curr . The maxi-
mum value possi ble depends on the Enable overload parameter.

Enableoverload disabled Tcurrentref2 100% max
Enableoverload enabled Tcurrentref2 200% max
T current Ref Total current reference value as apercentage of the Full load curr value.

The total current reference value consists of the signed addition of T current ref 1and T current Ref 2.
Examplel: T current ref 1 =+50% T current ref 2-=+30%

T current ref =50% + 30% = 80%
Example 2: T current ref 1 =+40% T current ref 2=-60%

T current ref = 40-60% = -20%

0..10V,0...20mA and 4 ... 20 mA signals can be used when setting the reference value viaterminals.
Reference set using input current, usually are with sign positive and they are used with biquadrant drives.

The current reference value has an upper limit.

6.5. LIMITS

6.5.1. Speed Limits

LIMITS

Speed limits
Speed amount

Speed min amount
Speed max amount

Speed min pos

Speed max pos

Speed min neg

Speed max neg

T0480g
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Parameter Description N. Value Standard
min max factory Configuration

Speed min amount [FF] 1 0 221 0
Speed max amount [FF] 2 0 221 5000

Speed min pos [FF] 5 0 221 0

Speed max pos [FF] 3 0 2.1 5000

Speed min neg [FF] 6 0 221 0

Speed max neg [FF] 4 0 221 5000 -

Speed limited 372 *

T6060g

* This function can be assigned to a programmable digital output.

Speed min amount

Speed max amount

Speed min pos

Speed max pos

Speed min neg

Speed max neg

l: 24

It defines the minimum speed for both directions TPD32...4B. A value below
minimum is not accepted, regardless of the reference value selected. This pa-
rameter effectstheramp input. If the Speed min amount parameter ischanged,
the Parameter Speed min pos and Speed min neg parameters are set to the
samevalue. If any of these parameters are subsequently changed, the last change
isvalid. Thevalueto be entered is based on the factor function.

It defines the maximum speed for both directions TPD32...4B.... This parameter
affects the speed regulator input and therefore takes into account both the
reference val uesthat come from the ramp aswell asthe direction of rotation (see
Figure 6.4.2.1). If the Speed max amount parameter is changed, the Speed
max pos and Speed max neg parameters are set to the same value. If any of
these valuesis subsequently changed, the last change isvalid. The value to be
entered is based on the factor function.

It defines the minimum speed for the clockwise rotation of the motor. A value
below minimum isnot accepted, regardless of the reference value selected. This
function effectsthe ramp input (see Figure 6.4.1.1). Thevalue of the parameter
to be entered is based on the factor function.

It defines the maximum speed for the clockwise rotation of the motor. This
function affectsthe input of the speed regulator and therefore takesinto account
both the reference values that come from the ramp as well as the direction of
rotation (see Figure 6.4.1.1). The value of the parameter entered isbased on the
factor function.

It defines the minimum speed for the counterclockwise rotation of the motor
TPD32...4B.... A vaue below minimum isnot accepted, regardless of therefer-
ence value selected. This parameter effects the ramp input (see Figure 6.4.1.1).
Thevaue of the parameter entered is based on the factor function.

It defines the maximum speed for the counterclockwise rotation of the motor
TPD32...4B.... This parameter effectstheinput of the speed regulator and there-
foretakesinto account both the reference valuesthat comefrom the ramp aswell
as the direction of rotation (see Figure 6.4.1.1).The value of the parameter en-
tered is based on the factor function.
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Norte!

TPD 32 - HGB

Message that indicates that the reference value, is currently limited by the en-
tered minimum and maximum limit val ues.

High Reference value currently limited since the value entered is out of

range of thelimit values defined.

Low Reference value within the defined limit values.

The Speed min amount, Speed min pos and Speed min neg parameters have an
effect on the Ramp ref 1 reference value, the motor potentiometer function and the
multi-speed function. They do not, however, have an effect onthe Ramp ref 2 param-
eter!

6.5.2. Armature current limits (Current limits)

%

T current lim type

T current lim

T current lim +

T current lim -

In use Tcur lim+

In use Tcur lim-

Current lim red
Torque reduct
T0490g

The current effects the input of the current regulator and only take into account the armature current.

Parameter Description N. Value Standard
min max factory Configuration
T curr lim type 715 0 1 T lim +/- -
(Tlim +/- T% lim mot gen) 0

T current limit [%)] 7 0 200 100 .

T current limit + [%] 8 0 200 100 o

T current limit - [ %] 9 0 200 100 o
Curr limit state 349 0 1 - Digital output 5***

In use T curr lim + [%] 10 0 200 -

In use T curr lim - [%] 11 0 200 -

Current limit red [ %] 13 0 100 -

Torque reduct 342 0 1 - *
T60659

3k

sk 3k

This parameter can be assigned to a programmable analog input.

This function can be assigned to one of the programmable digital inputs.

*** This function can be assigned to one of the programmable digital outputs.

FUNCTION DESCRIPTION
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T curr lim type

T current lim

SIEl

torque

T current lim + T current lim +

speed

T current lim - T current lim -

Figure 6.5.2.1 Torque limits with T curr lim type = T lim +/-

This parameters determines the behaviour of thedrivein current limit condition.

Tlim+/- TheactivepositivetorquelimitisT current lim and the
active negativetorquelimitisT current lim -.

T lim mot/gen With thisselection 3 conditions are possible:

1- If the motor speed > +1% of Motor nom speed the
active positive torque limit is T current lim+ and the
active negativetorquelimitisT current lim-.

2- |If the motor speed < -1% of Motor nom speed the
active positive torque limit is T current lim- and the
active negativetorquelimitisT current [im+.

3- If -1% of Motor nom speed < motor speed < +1% of
Motor nom speed the active positive torque limitis T
current lim+ and the active negative torque limitis T
current lim+.

Symmetrical current limit for both current directionsfor TPD32...4B converters.
Defined as a percentage of the Full load curr parameter. The maximum value
depends on the Enable overload parameter.

Enableoverload Disabled T current limit 100 % max
Enableoverload Enabled T current limit 200% max

If the T current limit parameter ischanged, the Parameter T current lim+and T
current lim - parameters are set to the same value. If both these parameters are
subsequently changed, thelast changeisvalid.
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Tcurrentlim+

Tcurrent lim -

Curr limit state

InuseTcur lim +

InuseTcur lim -

TPD 32 - HGB

torque
T current lim +
T current lim -
speed
T current lim -
T current lim +
-1% of Motor nom speed +1% of Motor nom speed

Figure 6.5.2.2: Torque limits with T curr lim type = T lim mot/gen

Setting of thedrive current limit for the positive current direction (clockwisedrive
and counter-clockwise brake). Entered as a percentage of the Full load curr
value. The maximum value depends on the value of the Enable overload pa-
rameter.

Enableoverload Disabled T current lim+ 100 % max
Enableoverload Enabled T current lim+ 200% max

Setting of thedrive current limit for the negative current direction (counterclock-
wise drive and clockwise brake). Entered as a percentage of the Full load curr
parameter. The maximum value depends on the value of the Enable overload
parameter. This parameter is not active for the TPD32...2B converters.

Enableoverload Disabled T current lim- 100 % max
Enableoverload Enabled T current lim- 200% max

Status message, indicating whether the driveisworking with the set current limit
or not.

High  Driveworking at the current limit. “I -
Low Drivenotworking at the current limit.

" LED lightsup.

Status message, indicating the used value of the current limit for the positive
torquedirection asapercentage of Full load curr.

Status message, indicating the used value of the current limit for the negative
torquedirection asapercentage of Full load curr.
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Current lim red Setting of the armature current limit, as % of Full load curr, when the Torque
reduct function is active. Maximum value of Current lim red is 200% when
Overload control is enabled (Enable Overload = Enable). On the contrary this

valueis 100%.

Torquereduct Sdlectionfor torquereduction. Thisfunction can beassignedto afregly programmable
digita input. When the torque reduction function is active, the current limit changes

accordingly by the percentage defined with the Current lim red parameter.

High Torquereduction not active
Low Torquereduction active*

Example of the function of the Current lim red and Torquereduct parameters.
T current limit (or T currentlim +/-) = 80%
Currentlimred = 70%

Torquereduct = High (not active)  Current limit
Torquereduct = Low (active) Current limit

80 %
70%

Thevauefor T current limit can be set in the START UP\Limits.

6.5.3. Field current limits (Flux limits)

Flux current max

Flux current min

T0500g

Parameter N. Value Standard
min max default Configuration
Flux current max [%] 467 0 100 100 o
Flux current min [%] 468 0 Flux curr max 5
T6070g
* This parameter can be set on a programmable analogic output
** This parameter can be set on a programmable analogic input
Flux current max Percentage of maximum flux according to the parameter M otor nom flux.

The max. value (100%) corresponds to the circulation in the field circuit of the
motor , of acurrent equal to the value set in M otor nom flux. If any curve has
been set through parameter | field cnst, the variation of this parameter influences

inalinear way thefield current (see Flux /if curve section 5.4.5).

Flux current min Percentage of minimum flux according to the parameter M otor nom flux.

Its value states the circulation in the field circuit of the motor, of a minimum
current compared to the value set in M otor nom flux. The value set here influ-
encethethreshold of thealarmindication “Field loss’. Thethreshold isthe half

of Flux current min.
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Ramp +
Ramp -
|0 t | ®)
Ramp Reference
Ramp +/- dela1v
0w
From To Speed Reference
Rampin=0 L J —OT P generation
A
A 4
Ramp ref (d)
Freeze ramp
COMMAND
Acc. delta speed
100 rpm Linear
1 —/—\— Enab multi rmp
» ¥ o
I Y = iy 7 ;_T
Dec. delta speed tp delta speed
100 rpm ?000 rpm —
Dec delta time ’ A QStp delta time |
Ramp shape
Linear F
? S-shape Speed Multi Ramp Function
4

S shape t const
300 ms,

S acc t const

300 ms,

S dec t const
300 ms,

S-shape

J

Figure 6.6.1 : Ramp circuit

The ramp (reference value integrator) determines the acceleration and deceleration times of the drive.
These times can be set independently of each other.

An additional ramp isprovided for aquick stop. Thisramp can only be activated viathe serial interface or
afield bus.

The ramp can either be linear or S-shaped..

The reference values can be defined in different ways
- withthe Ramp ref 1 and/or Ramp ref 2 reference values
- withthe multi-speed function
- withthe motor potentiometer function
- withthe Jog function

The Ramp generator can be used in a stand alone configuration. When the Ramp generator is disabled
(Enableramp = disabled), the Enabledrive, Start/Stop and Fast stop commands have no moreinflu-
ence on Ramp generator. In such acondition it isfreeto run and can be used separately.
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6.6.1. Acceleration, Deceleration, Quick Stop

Acceleration

Acc delta speed

Acc delta time

Deceleration

Dec delta speed

Dec delta time

Quick stop

QStp delta speed
QStp delta time
T0510g
Parameter Description No. Value Standard
min max factory Configuration
Acc delta speed [FF] 21 0 2”1 100 -
Acc delta time [s] 22 0 65535 1 -
Dec delta speed [FF] 29 0 271 100 -
Dec delta time [s] 30 0 65535 1 -
Qstp delta speed [FF] 37 0 2”1 1000 -
Qstp delta time [s] 38 0 65535 1 -
T6075¢
Speed Speed

Acc delta speed [21]
Acc delta time [22]
Dec delta speed [29]
Dec delta time [30]

AW =

Time [s] 2 Time [s]
Acc delta speed [21] 4
Acc delta time [22] 1
Dec delta speed [29]
Dec delta time [30]

ENSECRE

TPD32..2B TPD32..4B

Figuge 6.6.1.1: Acceleration and deceleration ramps

Acc delta speed Has the same units as the ramp reference value and is based on the factor
function.

Acc delta time Is defined in seconds. If “0 S’ is entered,the ramp output directly follows the
referencevalue.
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Dec delta speed Has the same units as the ramp reference value and is based on the factor
function.

Dec delta time Is defined in seconds. If “0s” is entered, the ramp output directly follows the
referencevalue.

Qstp delta speed Has the same dimension as the ramp reference value and is based on the factor
function.

Qstp deltatime Isdefined in seconds. If “0 " is entered, the ramp output follows the reference
value.

Quick stop Activatesthe Quick stop ramp

The acceleration of the driveisdefined asaquotient of the Acc delta speed and Acc deltatime parameters
(seeFigure 6.6.1.1). Asfor the four quadrant converters (TPD32...4B...) it isthe samefor both directions
of rotation.

The deceleration of the drive is defined as a quotient of the parameters Dec delta speed and Dec delta
time (see Figure 6.6.1.1). As for the four quadrant converters (TPD32...4B...) it is the same for both
directions of rotation.

The Quick Stop function providesthe possibility of asecond decel eration ramp for the emergency braking
of thedrive. Theramp output in thiscaseis not set to zero immediately but after a set time. The decelera-
tion of the drive viathe Quick Stop function is defined as the quotient of the Qstp delta speed and Qstp
delta time parameters. Asfor the four quadrant converters (TPD32...4B...) it isthe same for both direc-
tions of rotation. Thisramp is activated by the functions Fast stop and Quick stop.

6.6.2. Ramp shape and control commands

RAMP

Ramp shape

S shape t const

S acct const

S dect const

Ramp +/- delay
Fwd-Rev
Enable ramp

Ramp out =0

Ramp in =0

Freeze ramp

T0520g
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Parameter Description| No. Value Standard
min max factory Configuration
Ramp shade 18 0 1 Linear (0) -
(Linear / S shaped)
S shape t const [ms] 19 100 3000 300 -
S acct t const [ms] 663 100 3000 300 -
S dec t const [ms] 664 100 3000 300 -
Ramp +/- delay [ms] 20 0 65535 100 -
Fwd-Rev 673 0 3 1 -
Forward sign 293 0 1 0
Reverse sign 294 0 1 0
Enable ramp 245 - - Enabled -
(Enabled / Disabled) - (1)
Ramp out =0 344 0 1 Not active *
(Active / Not active) (1)
Ramp in = 0 345 0 1 Not active *
(Active / Not active) (1)
Freeze ramp 373 0 1 Not active *
(Active / Not active) (1)
Ramp + 346 - - - Digital output 1*
Ramp - 347 - - - Digital output 2*

T6080g
*  This function can be assigned to one of the programmable digital inputs.

** This parameter can be assigned to a programmable digital outputs

*** This parameter can be assigned to a programmable analog outputs

S shape t const

—

Figure 6.6.2.1: Ramp shape

The shape of the ramp is determined by the Ramp shape, S shapet constant, S dec t const param-

eters.
Ramp shape Linear Linear ramp
S shaped S-shaped ramp
Sshapet const Determinesthe curve for S-shaped ramps (see Figure 6.6.2.1).
Sacct const Determinesthe curvefor S-shaped accel eration ramps.
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S dec to const Determines the curve for S-shaped decel eration ramps.

The value of S shapet constant is added to the ramp time of linear ramps. The ramp time is thus
lengthened by the value degined by the S shapet const parameter. Thisis done regardless of the speed
changedinvolved!

Using very different Sacct const and Sdect const valuesit ispossibleto have adiscontinuous behaviour
during the changing of the motor direction.

Speed changes (=Activeramp) are indicated by the Ramp + and Ramp - parameters.

Ramp
output

Ramp +
Ramp -
u Ramp +/- delay j
Figure 6.6.2.2: Ramp delay
Ramp +/- delay Definesadelay time. Itisonly validif therampisactive.
Fwd-Rev Changes the sign of the Ramp reference. When Fwd direction is selected the

Ramp reference is multiplied by +1. When Rev direction is selected the Ramp
referenceismultiplied by-1.

Forward sign Set the Fwd direction of the Ramp reference. It can be programmed on adigital
input.

Reversesign Set the Rev direction of the Ramp reference. It can be programmed on adigital
input.

When both Fwd and Rev signareO or 1, or Fwd-Rev isO or 1, the multiplexer isO.

The behaviour of the ramp circuit is defined by the Enable Ramp, Ramp In = 0, Ramp Out = 0 and
Freezeramp parameters.
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Enable Ramp

Ramp out =0

Rampin=0

Freezeramp

Ramp +

Ramp -

Ramp
in=0

SIEl

Ramp
out=0

Ramp
ref

Ramp
output

Figure 6.6.2.3: Ramp control

This parameter can be changed only with adisabled drive.

Enabled
Disabled

Not active (H)
Active (L)

Not active (H)

Active(L)

Not active (H)

Active(L)

Theramp is enabled.
Theramp isdisabled.

Enabled ramp output.
The ramp ouput isimmediately set to zero.

Enabled ramp input. The Ramp Ref parameter corre-
sponds to the set reference.

Disabled ramp input. Ramp Ref =0

Thevalue at the ramp ouput iskept, irrespective of any
possiblereference value changes at the ramp input.

Theramp output followsthe reference value changes at
the ramp input according to the times set.

Activeif thedrive operateswith apositive torque (clockwiserotation and counter-

clockwisebraking).

Activeif the drive operates with a negative torque (counter-clockwise rotation
and clockwise braking). Only for TPD32...4B...

Drive operationisonly possiblewith the ramp functionenabled. Enableramp=Enabled.

When the ramp input is enable viaRamp in = 0, the acceleration time of the drive starts. If theinput is
disabled, the drive slows down according to the decel ertion time set until zero speed isreached.

When the ramp output is set to zero viaRamp out = 0, the drive brakes through the maximum available
torque. With the TPD32...2B converters no braking is possible. The function (also Quick Stop) causes

the motor to coast.

l: 34
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6.7. SPEED REGULATION (SPEED REGULAT)

Speed droop comp | g——— Load comp

\\:

InertialLoss comp

Speed Limits Speed ref (d)
Speed max amount’
2000 rpm

A

P ‘ Speed P in use ‘ ‘ Speed [in use ‘
‘Speed max neg
2000 rpm To
PIl speed regulator Torque current
(rerrrran RS S CrrrrTr—) GanTame D _reglator
+ . 2 +

Y+
Speed ref 1 () ) ) Bl T current ref
0 rpm 1) < = »>
+ B

F
L e
Speed min neg
0%

‘Speed min pos COMMAND
0 pm
in amou

SpeedP T current 72

Speed |
19

Prop. filter
0 ms

‘Speed ref 2
0 rpm
Lock speed |

Speed fbk +
+ Not Active
Speed up
Auxspdfunse P/l regulator includes.
anti-windup logic
¥ Speed Pl base value

Speed P base
0.939379 Alrpm
Speed | base

0.234845 Alrpm*ms,

il

Speed up gain
0% Speed up base
Speed up filter 1000 ms
0 ms

Figure 6.7.1: Block diagram of speed regulator

The converters of the TPD32 series are provided with a speed regulator circuit that can adapt flexibly to
the requirements of various applications. The deviceisfactory set for Pl regulation and regul ator param-
etersthat stay the same throughout the entire speed range.

Thefollowing functionsare also provided:

- “Speed-up” functionin order to avoid oscillationsin presence of loadswith ahigh moment of inertia.
- Speed zerologic for regulator behavior when the motor is stopped.

- Speed regulator adaption for optimizing the regul ator according to the actual speed or to an external
reference (Adap Reference)..

- Auto capture function of arunning motor
- Speedsdignals

- Droopfunction for current balancing

Asfor the block diagram of the speed regulator Pl seethe block “ Speed regulator Pl part” of the diagram
in chapter 9.
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6.7.1. Speed regulator

SPEED REGULAT

Speed ref
Speed reg output

Lock speed reg

Enable spd reg

Prop filter
Lock Speed I
T0530g

Parameter Description No. Value Standard
min max factory Configuration
Speed ref [rpm] 118 -32768 +32767 - o
Speed reg output 236 -200 200 - T current ref 1%*
Lock speed reg 322 0 1 OFF *
(ON /OFF)
Enable spd reg 242 0 1 Enabled
(Enabled / Disabled)
Lock speed I 348 0 1 Not active *
Aux spd fun sel 1016 0 1 Speed up *
Prop filter [ms] 444 0 1000 0

T6085g

*  This function can be assigned to one of the programmable digital inputs.

** This parameter can be assigned to a programmable analog output.

Speed ref Total speed reference value in rpm
Speed reg output Output value of the speed regulator, used asthe reference for the current regul ator

Note! The speed regulator is still active evenif disabled (En-
able spd reg = Disabled), therefore the Speed reg out-
put containsvalid information also in this case. Such a
data can be transferred to the DGFC board to be used
for other regulation.

If the speed regulator is enabled (Enable spd reg =
Enabled) the Speed reg output containsthe sum of the
actual speed regulator output and T current ref 2.

L ock speed reg This parameter isused in order to lock the speed regulator. When this happens, it
stops to work, the current reference value is set to zero and the drive comes to a
stop. This coasting time then depends on the rotating mass and the friction within
the system concerned. If the connection between the speed regulator and the
current regulator is restored, the drive will restart in the shortest possible time.

ON Speed regulator locked (= 0 V when using a digital input).
OFF Speed regulator unlocked (= 15...30 V when using adigital input).
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Enablespd reg This parameter can only be changed when the drive is switched off.

Enabled The speed regulator is enabled. The regulator output is
connected to the input of the current regulator. Speed
regoutput =T currentref 1

Disabled The speed regulator isdisabled.

Prop filter Time constant of thefilter belongingto the circuit of the speed feedback. Filtering
of the high frequency components of speed feedback signal is useful in case of
elastic coupling between motor and load (joint or belts).

Aux spd fun sel Selection of the function Speed up or I nertia/loss cp (see chapters6.7.3. Func-
tion Speed up and 6.7.5. I nertia/loss cp for further details).

Lock speed | Not active (H) | component of the speed regulator is enabled
Active(L) | component of the speed regulator isdisabled

The speed regulator must be enabled with the Enable spd reg parameter in order for it to be used.
Thereference valuefor the speed regulator consists of the signed addition of Speed ref 1 and Speed ref 2.

The speed feedback is supplied by an encoder or atachometer that are mounted to the motor shaft. The
higher the resolution of the encoder, the better the control accuracy of the regulator.

Theregulator parameters can be set separately.

6.7.1.1 Self tuning of the speed regulator (Self tuning)

Fwd-Rev spd tune
Test T curr lim
Start

Inertia

Inertia Nw
Friction
Friction Nw
Speed P
Speed P Nw
Speed I

Speed I Nw
Take val

TO545i
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Parameter description No. Value Standard
min max factory configuration
Fwd-Rev spd tune 1029 1 2 Fwd direction
Fwd direction (1)
Rev direction
Test T curr lim [%] 1048 0 S 20
Start 1027 0 65535
Inertia [kg*m*m] 1014 0.001 999999 S
Inertia Nw [kg*m*m] 1030 0.001 999999
Friction [N*m] 1015 0.000 99999 S
Friction Nw [N*m] 1031 0 99.99
Speed P [%] 87 0 100.00 S
Speed P Nw [%] 1032 0 100.00
Speed I [%] 88 0 100.00 S
Speed I Nw [%] 1033 0 100.00
Take val 1028 0 65535

T6087g

Choice of therotation direction of the motor shaft for the self tuning procedure

Test T curr lim

Start

Inertia

InertiaNw

Friction

Friction Nw

Speed P

Speed P Nw

Speed |

Speed | Nw

Takeval

l: 38

Self tuning (FWD = clockwise rotation or REV = anti-clockwise rotation; rota-
tion seen from the motor shaft side).

Value of thetorque current limit applied during the self tuning procedure.
Starting of the self tuning procedure for the speed regulator.
Inertiavaluein Kg*m? (1 Kg*m? = 23.76 |b*t?).

New inertiavaluein Kg* m2identified during the self tuning procedure.
Frictionvaluein N*m (1 N*m=0.738 |b*ft).

New friction valuein N* midentified during the self tuning procedure.
Proportional gain of the speed regulator.

New proportional gain value of the speed regulator.

Integral gain of the speed regulator.

New integral gain value of the speed regulator.

Acquisition of the new parameter values after the self tuning procedure.
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6.7.2. Spd zero logic

SPEED REGULAT
Spd zero logic

Enable spd=01
Enable spd=0 R
Enable spd=0P
Spd = zero P gain
Ref 0 level

T0540g

The speed zero logic determines the behavior of the drive when the motor is switched off.

Parameter Description N. Value Standard
min max factory Configuration
Enable spd =01 123 0 1 Disabled -
(Enabled / Disabled)
Enable spd = 0 R 124 0 1 Disabled -
(Enabled / Disabled)
Enable spd =0 P 125 0 1 Disabled -
(Enabled / Disabled)
Spd = zero P gain [%] 126 0,00 100,00 10,00 -
Ref 0 level [FF] 106 1 32767 10 -
T6090g

Spd=0 P gain Enable spd=0 P
10
—o
rpm,

Ref 0 level
10

Ramp ref / Speed ref Ref 0 level

— 1

Speed zero

= L] e y

Speed zero delay
100

=0

ms,

>=

> Lock speed |

Enable spd=0 R

Figure 6.7.2.1: Speed zero logic

Enable spd=0 | Enabled

O

<
T

The output of theintegral section of the speed regulator

is set at zero when the reference and the reaction are
equal to zero. The control is therefore a proportional
one. Thel component isenabled when areferencevaueis

entered to restart acceleration.

Disabled Disablethefunction.
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Enable spd=0 R Only effective if Enable spd=0 P is enabled.

Enabled The proportional gain, equal to Spd=0 P gain at zero
speed, is equal to Speed P when the speed reference
becomes higher than the value defined by Ref O level.

Disabled The proportional gain, equal to Spd=0 P gain at zero
speed, isequal to Speed P when the speed reference or
the actual speed become higher than the value defined
by Ref O level.

Enablespd=0P Enabled When both reference value and actual value = 0, the
proportional Spd=0 P gain component is active after
the delay time defined by Speed zero delay.

Disabled The speed regulator also keepsitsproportional gain com-
ponent when the drive is at a stop.

Spd=ZeroPgain Proportional gain of the speed regulator, that is only active when both reference
value and actual value=0, and if the Enable spd=0 P function has been enabled.

Ref O level Switch threshold for speed zero logic. Defined in the dimension specified in the
factor function. Speeds below thisthreshold are defined as zero.

6.7.3. Speed up

SPEED REGULAT

Speed up gain

Speed up base

Speed up filter

T0550g

L. Value Standard
Parameter Description N.
min max factory Configuration
Speed up gain [%] 445 0 100.00 10.00
Speed up base [rpm/ms] | 446 0 16000 1000
Speed up filter [ms] 447 0 1000 0

T6095g

The Speed-up function is used in order to avoid oscillations in presence of loads with a high moment of
inertia. It is made up of a D derivative part in the speed feedback circuit, which allows to increase the
integral gain of the speed regulator. Itisaso useful in case of cyclical non constant |oads on the motor (ex.
cams).

The feedback applied to the speed regulator is made of two components:

- themotor speed

- theoutput signal from the Speed up function

See the examples shown in the figures 5.3.7.3 and 5.3.7.4.
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Speed up gain Speed up function gain as a percentage of Speed up base

Speed up base Speed up function max. gain. The defined value corresponds to 100% of the
Speed up gain parameter.

Speed up filter Time constant of the filter belonging to the D part of the Speed up function.

6.7.4. Droop function

SPEED REGULAT
Droop function

Droop gain
Droop filter
Load comp

Enable droop

Droop limit

T0560g
Parameter Description No. Value Standard
min max factory Configuration
Droop gain [%] 696 0.00 100.00 0.00
Droop filter [ms] 697 0 1000 0
Load comp [%] 698 -200 +200 0 *
Droop limit [FF] 700 0 2*P45 1500
Enable droop 699 0 1 Disabled o

T6100g
* This parameter can be assigned to one of the programmable analog inputs

** This parameter can be assigned to one of the programmable digital inputs

Load comp
0%

Droop limit Droop filter
1500 rpm 0 ms

To Speed

reference Enable droop

o
<

T

’

low pass filter

Droop gain
Zero P 0%

Figure 6.7.4.1: Droop compensation

The Droop function is used when a current bal ancing between two drivesisrequired.

A typical situation is when two motors are mechanically coupled and have to run at the same speed. If,
because of a different characteristic of the two speed regulators, one of the motorsis drivento run at a
higher speed, it will be overloaded and the second motor will work as abrake.
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The Droop function permits to avoid this bad functioning by adding a component in the in the speed
reference of the drive, which is proportional to the actual load difference of the drives. The effect isthe
balancing of the two motor current.

Seefigure 6.7.2 for adetailed block diagram of the function.

Droop gain

Droop filter

Load comp

Enabledroop

Droop limit

Droop function gain. It is defined as a percentage of the ratio between Speed
basevalueant thedifference L oad comp - T current ref. Thismeansthat when
thedifference Load comp - T current ref is100% and Droop gain = 100%, the
speed reference correction signal isequal to Speed basevalue.

Filter time constant

L oad compensation signal. It istypically equal to the“master” drive current, but
it can also be assigned to a programmable analog output. It is defined as a per-
centage of Idn.

Enabled Droop function enabled.
Disabled Droop function disabled.

It defines the speed reference correction range in which the droop function is
active. The valueto be entered is based on the factor function.

(For further information seethefigure 6.7.1 “ Block diagram of the speed regulator”).
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EXAMPLE (Steel tube processing machine)

( 0) |
@ T
DRIVE DRIVE
MASTER Analog | g AvE
input
Analog >
output
———+
LINE SPEED

Figure 6.7.4.2: Example of the Droop function
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Tuning example:. ——> Aim: The torque of motor 1 must be the same as the torque of motor 2
Master converter Slave converter

Analoginput 1 = Speedref 1
Analog output 1 =T curr ref

Analoginput 1 = Speedref 1
Analoginput 2 = Load comp

Enabledroop = Enable

Droop gain = 5%

Droop filter = 100 ms

Droop limit = 1000

6.7.5. Inertia and friction compensation (Inertia/loss cp)

Inertia

Friction

Torque const

Inertia c filter

a0543i

1
Parameter description No. - Value S
min max Factory configuration
Inertia [Kg*m*m] 1014 0.001 999.999 S
Friction [N*m] 1015 0.000 99.999 S
Torque const [N*m/A] 1013 0.01 99.99 S
Inertia c filter [ms] 1012 0 1000 0
AB1469
Ref 0 level
pm
>
Inertia c filter
0 ms
A4
[ 1 —: Caucspdinsel
Speed ref (d) » | »
| T To speed regulator
output

low pass filter

Inertia
0.005 Kg'm*m

Figure 6.7.5.1: Inertia and friction compensation

An increase of the dynamic response of the speed regulator to a reference change can be modified by
changing the current value during the accel eration/decel eration phase in order to contrast theinertiaof the

applied machine.
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Such parameters are identified by the self tuning procedure of the speed loop Speed self tune (START
UP\Speed self tune and SPEED REGULAT\Self tuning) but they can also be set manually by the user.

Theenabling of thisfunction doesnot givethe possibility to usethe function Speed up. Thisselection has
to be set viathe parameter Aux spd fun sel [1016] (in the SPEED REGULAT menu). See chapter 6.7.1

Speed regulator.

Inertia Inertiatotal value on the motor shaft in Kg* m? identified during the self tuning
procedure (1 Kg*m? = 23.76 |b*ft?).

Friction Friction valuein N*midentified during the self tuning procedure (1 N*m=0.738
|b*ft).

Torqueconst Motor torque constant in N*m/A. It is used to calculate the inertia and friction

compensation. It isautomatically adaptedin thefield weakening area. Itisinter-
nally stated during the speed self tuning procedure (see chapter ....).

Inertiacfilter First rate low-passfilter. Thefilter reduces the noise caused by the speed differ-
entiation processin the block Inertia/L oss comp

6.8. ARMATURE CURRENT REGULATION (CURRENT REGULAT)

Current Limits Arm resistence Curr limit state
LTSI LIRS 255 0hm O
Arm inductance Go to Mot
Tcurrent lim + — 0 to Motor
150 % 3433 mit parameters

P /1 Regulator
150 % +
T current ref »! >
[rorme ] T : -
: ]
From Speed Regulator

To Droop Feedback T current lim -

150 %, P/l regulator includes

anti-windup logic Output voltage

Motor current

A

Current lim red
Torque 100 %

(ouereduet )
Torque reduction
|———o r—
I T command
' E
torque. torg
Samarl T current lim T t i
T current lim -
peed peed
T current it lim -
. T i T current lim
T current lim +
~1% of Motor nom speed +1% of Motor nom speed
Motoring & Generating Torque Limit Torque Limit +/-

Figure 6.8.1: Torque current regulation

Theuser definesthefull load current of themotor viatheFull load curr (FLC) parameter inthe CONFIGURA-
TION menu. Thisisat the same timethe output current of theinverter when T current ref = 100%.
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T current ref

Motor current

Arm resistance

Arm inductance

E int

R&L search

Zero torque

T0570g

Parameter Description N. Value Standard
min max factory Configuration

T current ref [%] 41 -200 +200 - o
Arm resistance [ohm] 453 S S 0,500 -
Arm inductance [mH] 454 S S 4,00 -
E int [V] 587 -80 +80 - o
R & L search 452 0 1 OFF -

(ON /OFF)
Zero torque 353 0 1 Not active *
T6105g

*

This function can be assigned to one of the programmable digital inputs

** This parameter can be assigned to a programmable analog output

T current ref

Arm resistance

Arm inductance

Eint

R& L search

Zerotorque

Total current reference as a percentage of Full load curr. For this parameter
the TPD32...2B... converters need a positive value. In this case the negative
references are processed and correspond to a zero reference.

Motor armature resistance in Q. When self-tuning cycleis performed viaR& L
sear ch this parameter is set to the obtained value. Therefore, if necessary, it can
be changed.

Motor armatureinductancein mH. When self-tuning cycleisperformed viaR& L
sear ch this parameter is set to the obtained value. Therefore, if necessary, it can
be changed.

Auxiliary signal used to determine wheter the current regul ator iscorrectly tuned.
The value should be aslow as possible (max + 80V).

Execution of sdf-tuning cyclefor the current regulator. These res stance and inductance
amaturevauesare st tothe Arm resstanceand Arm inductance parameters.

The parameter can be used to set the reference value for the armature current
T current ref to zero so that the drive has no more torque.

Not active (H) T current ref not set to zero

Active(L) T current ref set to zero. The drive has no torque.

FUNCTION DESCRIPTION
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6.9. FLUX REGULATION

FLUX REG

Enable fluxreg

Flux reg mode

Enable flux weak
Speed-0 f weak

Flux reference

Flux current

Out vit level
I field cnst 40
I field cnst 70
I field cnst 90
Set flux / if
Reset flux / if

Nom flux curr

Motor nom flux

T0580g

Voltage reg P / | Base

Voltage P B
30 % Flux P base

Flux | base Field current limits

Voltage | 3217 Energy savin:
P o saung

100 %

3277

Out vit level
100 %,

Flux curm|  output Volt
X CUIT|  Output Voltage

Fluxcurr|  \ /
min

Voltage regulator

T
Flux reg mode

Max out voltage
500 V.
Output voltage

Set field min
Disabled

Flux curr min
70 %

Speed 0 weak

Enabled,

Field economy

Flux curr max

Flux P/IBase

Voltage P base
1.8 AV,

Flux curr min

Voltage | base Spd=0 Thr
13.0909 A/V*ms
Speed zero level
10 rpm,

Field controller

A

I field curve FluxP /1

Enable flux reg
]
f————oc—o———Pp
|-

A 4

Nom flux curr
10 A

i
— |

Set flux/if Ifield cnst 40
0 40 %,
I

Flux current %

Reset flux/if Ifield cnst 70
0 70 %

Ifield cnst 90
90 %

Motor nom flux

Figure 6.9.1: Motor control
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. Value Standard
Parameter description No.
min max default Configuration
Enable flux reg 497 0 1 ON *
(ON/ OFF)
Flux reg mode 469 0 2 Constant -
(Constant current / voltage current
control / External control)
Enable flux weak 498 0 1 OFF *
(ON/ OFF)
Speed-0 f weak 499 0 1 OFF
(ON / OFF)
Flux reference [%] 500 0.0 100.0 0.0 o
Flux current [ %] 234 0.0 100.0 0.0 o
Out vt level 921 0.0 100.0 100.0 A
I field cnst 40 916 0.0 100.0 40.0
I field cnst 70 917 0.0 100.0 70.0
I filed cnst 90 918 0.0 100.0 90.0
Set flux / if 919 - - -
Reset flux / if 920 - -
Nom flux curr [A] 374 0.5 80.0 S
Motor nom flux [A] 280 0.0 P374 S

T6110g
* This function can be set on a programmable digital input
**  This parameter can be set on a programmable analog output

#** This parameter can be set on a programmable analog input

Enable flux reg Enable of thefield converter
ON Enabled field converter.
OFF Disabledfield converter. Thefield currentiszero.

Flux reg mode Operating mode of thefield converter.

Constant current  The motor field works with a constant current. The current
value correspondsto the setting of the parameter M otor nom
flux.

If any curve through parameters| field cnst will be defined,
thisvalue can be changed linearly, through Flux cur rent max
(percent age of nominal flux M otor nominal flux)

(see Flux /if curve paragraph 5.4.5)

Voltage control Thedriveworkswith aregulation combined with torque and
constant power (armature and field regulation). Through the
M ax out voltage parameter in the CONFIGURATION menu,
isset the max. armature voltage.

Externd control ~ Thefield is supported with an external excitation (rectifier/
converter).

Enableflux weak Command for field weakening

ON Thefield current correspondsto the value set viathe F 1 u x
current min parameter.
OFF Thefield current isregulated on the basis of the functioning

mode and on the drive working situation.
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Fluxr

eference

Flux current
Out vit level

| field
| field
| field

cnst 40
cnst 70
cnst 90

Set flux / if

Reset

flux /if

Nom flux curr

Example

SIEl

When this function is enabled, and the speed 0 threshold is reached, it will be
produced the minimum field current set viaFlux current min.

Supposing that: Start =Low €/o Fast stop = Low

Employ asfield economy: To avoid the overheating of motors which should not
run or to avoid the presence of condensation in motor which work externally ( the
fieldwill beused asanti condensation heating).

ON Enabled function
OFF Disabled function

Flux/current reference : the 100% corresponds to the parameter Motor nom
flux . With the function Flux / if curve defined , such reference correspondsto
theflux reference.

With thefunction Flux / if curve not defined (default conditions), such reference
correspondsto thefield current reference.

Field current feedback, expressed as percentage of the parameter M otor nom flux

Percentage of the maximum output voltage according to the parameter M ax out
voltage.

Thisparameter alowsthe changing of the output voltage at the ends of the motor
in modality “Voltage control” (FLUX REGULATION\Flux reg mode).

Current value at 40% of flux (see Flux /if curve paragraph 5.4.5)
Current value at 70% of flux (see Flux /if curve paragraph 5.4.5)
Current valueat 90% of flux (see Flux /if curve paragraph 5.4.5)

Command for the setting of the flux curve according to the setting of | field
cnst 40-70-90 .

With the defined curve, the meaning of Flux current max/Flux referenceindi-
cates only the flux percentage according to the characteristic of thiscurve. Asa
consequence, the value of thefield current will be determined by thischaracteris-
tic (see Flux /if curve paragraph 5.4.5).

Command for the reset of the flux curve set viacommand Set flux / if.

With thiscommand the parameter Motor nominal flux will beagainlinearly changed
through Flux current max/Flux r efer ence. (see Flux /if curve paragraph 5.4.5)

Rated current | of thefield regulator. In order toimprovethe regulation behav-

ior, the field n%Fainmum current can be reduced via the dip switch S14 on the

regulation card (seethetablein chapter 2.4.3.).

Armarure; 500VvDC Fdd: 230VDC
102ADC 0.8ADC
Drivetype: TPD32-500/...-140... (Field current 14 A = default)

Set the dip switches S14 to decrease the field current from the drive supplied, as bel ow:

Switch ohms 148 ohm | 330 ohm 182 ohm | 36.4 ohm | 845 ohm | 1650 ohm | Equivalent

Field curr scale S14-1 S14-2 S14-3 S14-4 S14-5 S14-6 resistance

1.0A OFF OFF OFF OFF OFF ON 1650 ohm
GD6111g

Set Field curr scale parameter t0 0.8.

Motor nom flux

n48

Rated field current | , of the connected motor.
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6.10. REG PARAMETERS

Speed P
Speed I
Speed P bypass
Speed I bypass

Flux P
Flux I

Voltage P
Voltage |

Speed P base
Speed I base

Flux P base
Flux I base

Voltage P base
Voltage I base

In use values

Speed P in use

Speed I in use

T0590g

Parameter description N. Value Standard
min max default Configuration

Speed P [%] 87 0.00 100.00 10.00 -

Speed I [%] 88 0.00 100.00 1.00 -

Speed P bypass [%] 459 0.00 100.00 10.00 -
Speed I bypass [%] 460 0.00 100.00 1.0 -

Flux P [%] 91 0.00 100.00 2.0 -

Flux I [%] 92 0.00 100.00 1.0 -
Voltage P [%] 493 0.00 100.00 30.0 -
Voltage I [%] 494 0.00 100.00 40.00 -

Speed P base [A/rpm] 93 0.1 S 0.3°P93,,ax -
Speed I base [A/rpm *ms] 94 0.01 S 0.3°P9%4,,.« -
Flux P base 97 0.1 32767 3277 -
Flux I base 98 0.01 32767 3277 -
Voltage P base [f%/V] 495 0.1 S S -
Voltage I base [f%/V ms] 496 0.01 S S -
Speed P in use [ %] 99 0.00 100.00 S -
Speed I in use [%] 100 0.00 100.00 S -
T6115g
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Speed P Proportional gain K_* of the speed regulator expressed as a % of Speed P
base.

Speed | Integral gain K * of the speed regulator expressed as a % of Speed | base.

Speed P bypass Proportional gain K_* of the speed regulator expressed as a percentage of Speed
P base, when a feedback via encoder or tachometer is changed into aarmature
feedback (Enablefbk bypas= Enabled).

Speed | bypass Integral gain K * of the speed regulator expressed as a percentage of Speed |
base, when a feedback via encoder or tachometer is changed into a armature
feedback (Enable fbk bypas = Enabled).

Flux P Proportional gain K * of the flux regulator expressed as % of FluxP base.

Flux | Integral gain K * of the flux regulator expressed as apercentage of Flux | base.

Voltage P Proportional gain K_* of the field voltage regul ator expressed as a percentage of
Voltage P base.

Voltage | Integral gain K * of the field voltage regulator expressed as a percentage of
Voltage | base.

Speed P base Proportional gain K, of the speed regulator in A/rpm (base value)

Speed | base Integral gain K, of the speed regulator in A/rpm-ms (base value)

Flux P base Proportional gain K, of thefield current regulator (base value)

Flux | base Integral gain K|, of thefield current regulator in (base value)

Voltage P base Proportiona gain K of thefield voltageregulator in A / Vs (base value)

Voltage | base Integral coefficient K of thefield voltageregulator in A /V - ms(base val ue)

Speed Pin use Display of the active proportional coefficient of the speed regul ator asapercent-
age of Speed P base

Speed | in use Display of the active derivative coefficient of the speed regulator asapercentage

of Speed | base

The maximum value for the regulator parameters is defined by the base values. The settings possible
depend on the size of the device.

The user can optimize the function of the regulator by changing the percentage values

(valuesmarked with *).

Theresulting gainsfor theregulator are cal culated asfollows:

P

K,=K,,-K* /100 %

K =K, -K*/100%

Example of the speed regulator:

Speed P base=12 (=K )

Speed P =70 % (= K *)

Proportional gain K, =12-70%/100 % = 8.4

The base values ... base are also the basis for setting the adaptive speed regulator.

When the adaptive speed regulator is enabled (Enable spd adap = Enabled), the Speed P and Speed |
parameters have no effect. They still retain their value and are effective again when the speed regulator
adaptionisdisabled.

The Speed P in useand Speed | in use parametersindicate the current gainsfor the speed regulator. This
al so applieswhen the speed regul ator adaptionisactive.
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6.11. CONFIGURATION

TPD 32-HGB

6.11.1. Operating mode selection

CONFIGURATION

Main commands

Control mode

T0600g

Parameter Description N. Value Standard
min max factory Configuration
Main commands 252 0 1 Terminals
(Terminals / Digital) (0)
Control mode 253 0 1 Local
(Local / Bus) (0)

T6120g

Main commands These commands specify from where the Enable drive, Start and Fast stop

commands are to be actuated.

Terminals The above commands are actuated exclusively viathe
terminal strip.
Digitd Commands must be selected both viathe terminal strip

and via the digital channel (keypad or R$485 or bus,
depending on the Control mode). If, for example, a
stop of thedriveisinitiated by removing the Start com-
mand on terminal 13, both the voltage on terminal 13
and the command viathe digital channel are necessary
torestart thedrive. Thisalso appliesto aremoval of the
Fast stop command. If the Stop is initiated via the
digita channdl, thedigital command issufficient to restart
thedrive.

The control method through terminal commands (Terminals) is selectable only
keeping the terminals 12 (Enable) and 13 (Start) not supplied.

Carrying out the passage of the commands from Digital to Terminalswith those
terminals supplied, it will appear the message “Change input”, signalling the
wrong action.

Control mode Defineswhether the digital channel isthe keypad/RS485 or abus system (Option).

Loca The digital channel is the keypad or the RS485 seria interface

Bus Thedigital channel isabus system (Option)
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Thefollowing tables show the operating modes possible.

SEl

Parameters Actuation of:
Enable drive | Control mode
Main Control mode Start selection Failure reset | Save parameters
commands Fast stop
Terminals Local Terminals Keypad /RS485 | Terminals of | Keypad /RS485
Keypad
Digital Local Terminals and | Keypad /RS485 | Terminals of | Keypad /RS485
keypad/RS485 Keypad
Terminals Bus Terminals Keypad* / Terminals or | Keypad RS485
RS485% keypad* or Bus
or Bus or Bus
Digital Bus Terminals and Keypad™ / Terminals or | Keypad RS485
Field Bus RS485* keypad*/ or Bus
or Bus RS485%
or Bus
T6125g
Parameters Write Access Restrictions
Main Control mode Terminals Keypad / RS485 Bus
commands
Terminals Local Access to Access to all
everything assigned parameters not None
to programmable assigned to
I/Os programmable I/Os
Digital Local Access to Access to all
everything assigned parameters not None
to programmable assigned to
1/Os programmable I/Os
Terminals Bus Access to -read all Access to all
everything assigned |- save parameters parameters not
to programmable  |-reset failures* assigned to
I/Os - select Control mode* [ programmable I/Os
Digital Bus Access to -read all Access to all

everything assigned
to programmable
I/Os

- save parameters
-reset failures™

- select Control mode*

parameters not
data channel is not
assigned to
programmable I/Os

* Access via the keypad or the RS485 serial interface is protected in this
configuration by Password level 1

NorTe!
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6.11.2. Speed base value, Full load current

0 RATIO
Speed base value
Full load curr
Max out voltage
T0610g
Parameter Description N. Value Standard
min max factory Configuration
Speed base value [FF] 45 0,00 16383 1500
Full load curr [A] 179 0,1 S S
Max out voltage [V] 175 20 999 400
T6135g

Speed base value The Speed base value is defined by the unit specified in the factor function. It
is the reference value for all speed values (reference values, adaptive speed
regulation.) given asapercentage, and correspondsto 100% of the speed. Chang-
ing this parameter is only possible when the drive is disabled (Enable drive =
Disabled). The Speed base value does not define the maximum possible speed,
which in some cases can be formed from the addition of several reference val-
ues. Thisis defined with Speed max amount.

Full load curr The Full load curr (FLC) parameter is defined in Amps. It correspondsto 100
% of the current limit. The settingsfor the current limit and the overload function
are based on this active current value.

Max out voltage Max armature voltage of the drive. When it has been set as Flux reg mode
“Voltage control”, Max out voltage isthe voltage, which starts the weakening
phase of thefield. This parameter has an influence on the intervention threshold
of the “Overvoltage’” message.

6.11.3. Configuration of the OK relay (terminals 35, 36)

CONFIGURATION
Ok relay funct

T0620g

Parameter Description N. Value Standard
min max factory Configuration
OK relay func
(Drive healthy/ 412 0 1 Drive healthy —
Ready to Start) 0
T61409g
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Ok relay func This parameter defines the condition in which the relay contact will close.
Drive healthy The contact will close when thedriveis supplied with
voltage and when there are no failure alarms.
Ready to start The contact closes when the following conditions are
fulfilled:
- The drive has avoltage supply

- There are no failure alarms present
- The drive is enabled with Enable drive

6.11.4. Configuration of the speed feedback circuit

O RATIO
pDEecd D
Motor max speed
Speed fbk sel
Enable fbk contr
Enable fbk bypas
Flux weak speed
Speed fbk error
Tacho scale
Speed offset
Encoder 1 pulses
Encoder 2 pulses
Refresh enc 1
Refresh enc 2
Enable ind store
TO630i
Parameter description No. Value Standard
min max factory configuration
Motor nom speed [rpm] 162 0 6553 1500 -
Speed fbk sel 414 0 3 Encoder 2 -
Enable fbk contr 457 0 1 Disabled -
Enable fbk bypass 458 0 1 Disabled -
Flux weak speed [%] 456 0 100 100 -
Speed fbk error [%] 455 0 100 22 -
Tacho scale 562 0.90 3.00 1.00 -
Speed offset 563 -20.00 +20.00 0.00 -
Encoder 1 pulses 416 600 9999 1024 -
Encoder 2 pulses 169 150 9999 1000 -
Refresh enc 1 649 0 1 0 -
Refresh enc 2 652 0 1 0 -
Encoder 1 state 648 0 1
Encoder 2 state 651 0 1
Enable ind store 911 0 1 Disabled -
Ind store ctrl 912 0 65535 0 -
Index storing 913 0 +2%%1 0 -

T 6145¢
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Speed

-
-

Actual spd (d)

Norte! Theencoder or thetachometer are necessary for the regul ation mode Flux reg mode “Voltage
control” and “Externd control”. The features of the dectrical data of the encoder and the
tachometer are defined in sections 2.7.2, “ Encoder / Tachometer”, and 2.4.5, “ Accurecy”.

o A

m o

= H Armature

)

500 V,
g
Tacho scale
(Enab\efbkbypass ) v.:- +
Disabled 2 | Tacho —
Armature g - ( Speed offset 0 )
Fbk Bypass g
XE1 connector
%F
8 1 s B
; 3 c+ > Encoder 1 °
5 —>>
T ldov
—<{sv
XE2 connector
5 A+
o
A-
]
m B+
Index Storing 3 1 ;5 B- » Encode?Z_c
M o3l
EELE S PN
g 4
7 oV Disabled
Sable
- d 24

Motor max speed

Figure 6.11.4.1: Speed feedback

Max motor speed. It is used to convert tach and armature feedback values in

rpm. In case of speed feedback from tachogenerator it is used to convert the
tach voltage in an rpm value. In case of armature voltage feedback Max out
voltage parameter is considered equivalent to Motor max speed. Thisparameter
should be set.

Speed fbk sel Select whi
Encoder 1
Encoder 2
Tach

Armature

ch feedback has to be used.

The sinusoidal encoder connected th the XE1 connector is used.
Thedigital encoder connected to the X E2 connector isused (standard).
Theana og tachogenerator connected to theterminals+ and - isused.

The internal measurement of the armature voltage is used. No
external connection isrequired.
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Enable fbk contr

Enable fbk bypas

Flux weak speed

Speed fbk error

Tacho scale

Speed offset

Encoder 1 pulses

Encoder 2 pulses
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Enable of the control for the speed feedback.
Enabled Enabled control
Disabled Disabled control

This function controls the speed feedback, where a comparison between the
armature voltage and the speed value read by the encoder or by the tachometer
is made. When an excursion higher of the value set via Speed fbk error is
signaled, the failure message “ Speed fbk loss’ appears. This function is auto-
matically disabled when the armature feedback has been selected. (Speed
fbk sel = Armature).

Enable of the automatic change into an armature feedback when the failure
message “ Speed fbk loss” is caused by a lack of the encoder or tachometer
feedback.

Enabled Enabled automatic change
Disabled Disabled automatic change

After an automatic changeinto an armature feedback, the speed regul ator works
with the Speed P bypass and Speed | bypass parameters of the REG PA-
RAMETERS/Percent va ues/Speed regul ator menu. Thefailure message “ Speed
fbk loss” with an enable must be configured so that it is set as “Activity =
Warning”. When the change has been carried out, the D derivative part of the
speed regul ator isautomatically excluded.

Possible working only with constant field current.

Speed value as a percentage of Motor nom speed, when the field weakening
phase starts.

The Flux weak speed parameter, when the speed feedback control is enabled
(Enablefbk contr = Enabled), isused to underlinethefact that during thefield
weakening phase the armature voltage and the feedback signal are not propor-
tional. If the drive works with a constant torque on the whole regulation range
(Flux reg mode = Constant Current), it is necessary to insert the factory set
100% value.

Max. allowed error expressed as a percentage of the max. output voltage (M ax
out voltage).

By means of Max out Voltage, Flux weak speed and Motor nominal speed a
relation between motor speed and armature voltage is obtained. If a differ-
ence higher than Speed fbk error occurs a Speed fbk |oss failure occours.

Fine scaling of the speed feedback using atachometer analog generator (Speed
fbk sel = Tacho). Itisamultiplier of the read tach voltage.

Offset scaling of the feedback circuit.

Number of pulses per revolution of the sinusoidal encoder connected to the XE1
connector.

Number of pulses per revolution of the digital encoder connected to the XE2
connector. The Torque Encoder 2 pulses and Motor max speed shall be
insidethe alowed areashownin figure 6.11.4.2.
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Figure 6.11.4.2
Refresh encl Enable the monitoring of the sinus encoder (connector XE1) connection status.
Enabled Sinus encoder controlled

Disabled Sinus encoder not controlled

When an darm is detct, the keypad will shown “Speed fbk loss’. Encoder 1 sate
providestheindication of encoder 1 connection gatus. Theparameter canbeprogrammed
onadigita output. Thisfunction isactivate setting Enablefbk control = Enabled.

Refresh enc 2 Enable the monitoring of the encoder 2 (connector XE2) connection status, in
order to detect a speed feedback loss aarm.

Enabled Digital encoder controlled
Disabled Digitalencoder not controlled

When an darm is detct, the keypad will shown “Speed fbk loss’. Encoder 2 sate
providestheindication of encoder 1 connection satus. Theparameter canbeprogrammed
onadigita output. Thisfunctionisactivate setting Enable fbk control = Enabled.

Encoder 1 state Provides the indication of the encoder 1 connection status. The parameter can
be programmed on adigital output.
Encoder 2 state Providestheindication of the encoder 2 (connector X E2) connection status. The

parameter can be programmed on adigital output.

Nore! The Tach scale and Speed offset parameters are used for afine scaling of the speed
feedback circuit. When the factory set parameters are loaded (L oad default) these
two parameters do not undergo any change, so that a new scaling is not necessary!

Thefollowing parameters allow to state the machine absolute zero and to carry out a position control by
using the DGFC option card.

Enable ind store Thisparameter enablesthe reading of the encoder zero pulse (qualification signal
(*) or “zero cam”), which isused in systemsimplementing the position control.

Enabled This setting enables the encoder reading.
Disabled This setting disables the encoder reading.
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Ind store ctrl Control register of the zero pulse and of the encoder qualification signal (*).

Index storing Data and function status register.

(*) The encoder qualification signal (or “zero cam”) is not supported by the regulation card R-TPD3G
revison“|” or lower.

Parameter Ind storectrl [912]

No. bit| Name Description (ReI:(ci;\e;:ite) Default
0-1 - Not used -
2 POLNLT | It indicates the encoder index edge polarity: R/W 0
0 = rising edge
1 = falling edge
3 - Not used -
4-5 |ENNQUAL | It indicates the qualifier level that activates the encoder index reading: Y 0
0 = OFF
1 = OFF
2 = Through signal = 0
3 = Through signal = 1
6 |Target Enc | It points out for which encoder values of this parameter are reporteded: ~ R/W 0
Num 0 = the required operations have to be carried out on the Encoder 1
1 = the required operations have to be carried out on the Encoder 2
7 - Not used -
8-9 ENNLT | Control function of the encoder index reading: R/W 0
0 = OFE disabled function .
1 = Once, enables the reading of the first index signal edge only
2 = Continuous, enables the reading of the index signal
A6126gA
Parameter Index storing [913]
No. bit Name Description Access Default
(Read/Write)
0 Source Enc | It indicates to which encoder the values in this register are referred tq: R 0
Num 0 = register data are referred to the Encoder 1
1 = register data are referred to the Encoder 2
1 MP_IN | Actual Qualifier level value: R 0
0 = qualifier input level is low
1 = qualifier input level is high
23 | STATNLT | Status of the acquisition function: R 0

0 = OFF

1 = Once, storing is not executed yet
2 = Once, storing is already executed
3 = Continuous

16-31 | CNTNLT | Position counter value corresponding to the index. R 0
Value is only valid when STANLT is equal to 2 or 3

A6126gB
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6.11.5. “Standard / American”, Software Version

CONFIGURATION

Drive size
2B+ E
Size selection

Software version

T0640g

Parameter Description N. Value Standard
min max factory Configuration
Drive size [A} 465 0 S S
2B + E 201 0 1 0
Size selection 464 0 1 Standard
(Standard / American) (0)
Software version 331 -
Drive type 300 10 11 S

Drive size

2B + E

Size selection

T6150g

Display of the converter armature current in ampere (it is codified by the SW8
Switch placed on the R-TPD3. regulation card). The stated value depends on
the setting of the Size selection parameter.

Selection of the 2B + external excitation configuration. Only for 2B converters.
Thefunction allowsthedriveto work with an external 4B flux controller. When
the parameter is On the Ramp / Speed / T current references and Speed mea-
surement have the same behaviour of the 4B drive.

With the standard selection “ Standard” the converter produces rated current in
acontinuative way inthe preset ambient conditionswithout overload. In America
the rated current will be defined considering an overload of 1.5 times, for the
duration of 60 seconds. This causes a reduction of the rated current of the con-
verter (continuative current) for the same type of drive.

Standard The converter produces rated current in a continuative way
| o Itisstated asDrivesize Itisnot set any overload function.

The rated current (produced continuoudly ) will be re-
duced and indicated in Full load current and Drivesize.

Automatically it will beinserted the function of overload
(FUNCTION\Overload contral), whichisso programmed:

Enable overload = ON  Overload mode=Limited

Overload time = 60s Full load
current=American

Pause time = 540s T current lim = 150%
Overload current = 150% T current lim+ = 150%

Base current = 100% T current lim - =
150%

American

If the size “American”is selected, the parameter Overcurrent thr [584] will be set at 160%

NoTe!

If the converter will be re-configurated as“ Standard”, these parameters and the con-
tinuous current limit take again the val ue correspondent to the previous configuration
(overload disabled ) and the parameter Overcurrent thr [584] returns to 110%.

The sizeis factory set. This parameter cannot be changed by the user.
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Softwar e version Display of the software version number active in the converter.
Drive type Display of thedrivetype: 2B or 4B.

6.11.6. Dimension factor, Face value factor

CONFIGURATION

Dimension fact

Dim factor num

Dim factor den
Dim factor text

Face value fact

Face value num

Face value den

T0650g

The factor function consists of two factors - the dimension factor and the face value factor. Both factors
are defined as fractions. The dimension factor is used to specify the drive speed in adimension related to
the machine concerned, e.g. kg/h or m/min. The face value factor is used to increase the resolution.

See the calculation examples given below.

Parameter Description N. Value Standard
min max factory Configuration

Dim factor num 50 2 +2°'-1 1 -

Dim factor den 51 2! +2%-1 1 -

Dim factor text 52 rpm -

Face value num 54 -32768 +32767 1 -

Face value den 53 -32768 +32767 1 -

T61559

Dim factor num Numerator of the dimension factor
Dim factor den Denominator of the dimension factor
Dim factor text Unit of the dimension factor (5 characters). This text is shown in the keypad

display for reference value entry. Possible characters: /%&+,-
0..9.<=>7A..Z[]la..z

Face value num Numerator of the face value factor
Face value den Denominator of the face value factor

Thereferenceva uegiven multiplied with thedimensionfactor and theface v uefactor definesthemotor speedinrpm

Dimension factor Face value factor
defined variable 1 4 Control variable

1 1

Dim factor text
rpm

Figure 6.11.6.1: Calculation using dimension and face value factors
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Example 1 of the calculation of the dimension factor

Thedrive speed isgiven in m/s. The conversion ratio is0.01 m per revolution of the motor (Note: face
value factor = 1). The dimension factor is calculated from

output (rpm
Dimension factor = put (rom)

input (here: m/s)

0.01 m correspondsto 1 revolution of hte motor shaft
0.01 m/min correspondsto 1/min
0.01 m/60s correspondsto 1/min

. . 1 60 s 6000 1 s
Dimension factor = ° = °
min 0.01m 1 min m

f002

When cal culating the dimension factor, units should not be shortened (1 min is not shortened as 60 s)
Dim factor num 6000 Dim factor den 1 Dim factor text m/s
Example 2 of the calculation of the dimension factor

The reference values for a bottling plant are given in bottles per minute. One revolution of the drive
corresponds to the filling of 0.75 bottles. This corresponds to a dimension factor of 4/3. The speed
limitation and the ramp function are al so given in bottles per minute.

output (rpm)

Dimension factor =

input (here: bottles / min) 003

3/4 of abottle corresponds to 1 revolution of the motor shaft

) ] 1 4 min 4 1 min
Dimension factor = ° = ° °
min 3 bottles 3 min bottles

foo4

Units should not be shortened when cal cul ating the dimension factor.
Dim factor num 4 Dim factor den 3 Dim factor text F/min (bottles per minute)
Example of the face value factor

Normally the reference value has aresolution of 1 rpm. In order to utilize the resolution, the face value
factor isused. The motor speed rangerequired is, for example, 0...1500 rpm. A more accurate resolution
(i.e. /20 revolution) can be obtained by setting hte face value factor to 1/20.

Thevalue 20 000 isentered, for example, in order to select 1000 rpm Thisisthen multiplied with the face
value factor to give the value 1000 rpm.

Face value num 1Face value den 20
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6.11.7. Programmable alarms

Latch

Ok relay open

Undervolt thr

Latch

Ok relay open

Hold off time

Restart time

Activity

Latch

Ok relay open

Hold off time

Restart time

Activity

Ok relay open

Activity

Ok relay open

Activity

Latch

Ok relay open

Hold off time

Restart time

Overcurrent thr

Activity

Latch

Ok relay open

Hold off time

Restart time

T0660-1i
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Activity
Latch

Ok relay open
Hold off time
Restart time

Activity
Ok relay open
Hold off time

Activity
Ok relay open

Activity
Latch

Ok relay open
Hold time off
Restart time

Activity
Ok relay open

Activity
Latch
OK relay open

T0660-2i

The converters of the TPD32 series contain extensive monitoring functions. The effect of possible alarms
on the behaviour of the drive are defined in the PROG ALARMS submenu:

- Saving of alarm status
- How thedriveisto react to the darm

- Indication viathe relay between terminal 35 and 36 (central alarm). The switch conditions for the
relay can be defined with the Ok relay func parameter in the CONFIGURATION menu.

- Automatic restart
- Failurereset

For some alarms, the behaviour of the drive can be configured separately. All alarms can al so be assigned
to afreely programmable digital output (only with TBO option card).
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* This function can be assigned to one of the programmable digital outputs.

Factory
Alarm Activity Latch Open Hold off | Restart Standard
OK relay | time [ms] [ time [ms]
Failure Supply Disable drive | ON ON - - -
Undervoltage Disable drive | ON ON 0 1000 Dig. Outp. 7*
Overvoltage Ignore ON ON 0 0 Dig. Outp. 6*
Heatsink Disable drive - ON - - *
Overtemp motor Disable drive - ON - - *
External fault Disable drive ON ON 0 0 *
Overcurrent Ignore ON ON 0 0 Dig. Outp. 8*
Field loss Disable drive ON ON 0 0 *
Speed fbk loss Disable drive - ON 8 - *
Opt 2 failure Disable drive ON ON - *
Bus loss Disable drive | ON ON 0 *
Hw Opt 1 failure Disable drive - ON - - *
Enable seq err Disable drive ON ON - -
T6160g

If the serial interface or a bus system is used, the alarms can be evaluated via the Malfunction Code
parameter. The parameters required to configure the alarm are shown in Table in Section 10 of the
manual.

Activi

I: 64

ty

Ignore

Warning

Disabledrive

Quick stop

Normal stop

Curr lim stop

No reaction is present. A warning message can be out-
put viaadigital output.

The alarm does not cause reaction of the drive. A warn-
ing message can be output viaadigita output. When the
driveisdisabled, it will not restart until thefailurehasbeen
canceled.

The alarm causes the immediate disabling of the con-
verter. The motor runsto an uncontrolled stop.

When the alarm occurs, the drive stops according to
the ramp set in the RAMP / QUICK STOP menu. The
converter isthen disabled.

When the alarm occurs, the drive stops according to
the ramp set. The converter is then disabled.

When the alarm occurs, the converter brakes with the
maximum possible current. The converter isthen dis-
abled when stopped.

Not al adarmscaninitiate acontrolled stop of thedrive. The possibility of setting
theparticular "Activity" for individual alarmsisdescribed in the table bel ow.
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Alarm Ignore | Warning | Disable drive | Quick stop | Normal stop | Curr lim stop
Failure Supply X -
Undervoltage - - X
Overvoltage X X X - - -
Heatsink - X X X X X
Overtemp motor X X X X X X
External fault - X X X X X
Overcurrent X X X
Field loss X X X
Speed fbl loss X X - - -
Opt 2 failure - - X X X X
Bus loss X X X X X X
Hw Opt 1 failure - X X X X X
Enable seq err X X
T61659
Latch ON The adlarm is stored. The programmed actions (e.g.
opening the OK relay) are enabled. This statusis kept
latched even if the fault conditionisrestored. A Reset
command is required before a restart.

OFF In case of alarm, the drive is disabled and the pro-
grammed functions are enabled. The alarm is not
latched. When the failureis removed, the alarm is au-
tomatically reset and the device tries restarting.

Ok relay open ON An alarm causes the opening of the potential isolated

contact between terminals 35 and 36.

OFF The alarm does not cause the opening of the potential
free contact of the OK relay.

Hold off time Delay time between the alarm condition detection and the alarm activation. |f
an alarm condition occursthe alarm stay OFF for the Hold off time. When this
timeiselapsed and the alarm is still present, the alarm activates.

Restart time If Latch=0ff and the alarm condition persists even after the time defined via
Restart time, the alarm is stored and no restart is possible (L atch=0OFF).

Note! In Terminal mode to reset the fault the terminals enable and start must be at zero

voltage. The occurrence of afailureisindicated in the display of the keypad. If
“Latch”’=0ON is selected, a Reset command is necessary. This can be carried
out, for example, by pressing the CANCEL key on the keypad. If a second
error occurs beforethefirst onewasreset, thetext “Multiplefailures’ will appear
inthedisplay. Inthiscase, areset isonly possible viaFailure reset parameter
in the SPEC FUNCTIONS menu. The reset can be obtained by pressing the
ENT key with adisabled inverter.
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Failure supply

Undervoltage

Overvoltage

Heatsink

Overtemp motor

External Fault

Overcurrent

Field loss

Speed fbk loss
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Failure on the supply voltage.

It indicates afailure on the internal voltage of the regulation circuit. The mes-
sage “Failure supply” occurs if an enabled converter has no voltage on the U2
andV2terminas. If itisof ashort duration and restored, apossibledigital output
prepared for the message is set to a Low condition. A normal reset can be
carried out.

AC Input undervoltage

In case of an AC Input voltage when the regulation is enabled (Enabledrive =
Enabled) the message Undervoltage appears. The converter is immediately
disabled. To this purpose an intervention threshold is preset viathe Under volt
thr parameter.

If theaarmisnot saved (Latch=0FF), the drivetriesto start automatically after
the voltage has been restored.

Using the ramp, when the voltage is restored, if the function Auto capture is
active, the ramp output is set to the value corresponding to the current motor
speed. Thisavoids speed jumps.

Armature obervoltage. Ther message appears when the armature voltage ex-
ceeds the value set via Max out voltage by 20%.

If the alarm is not saved (Latch = OFF), the drive will attempt to restart auto-
matically after the voltage has been restored.

Using the ramp, when the voltage is restored, if the function Auto capture is
active, the ramp output is set to the valyue corresponding tothe current motor
speed. Thisasvoids speed jumps.

Heatsink temperature of the converter istoo high

Thisaarm aways initiates the disconnection of the device 10 seconds after the
failure has been detected (Latch=0ON).

An external controller (PLC,etc.) can read the alarm via programmabl e output,
R$485 or Bus and it can execute a controlled stop within a 10 second delay.

Motor temperature (connection for thermistor:terminals 78 and 79).

External fault (no voltage on terminal 15)

Overcurrent (short-circuit / earth fault). Theintervention point isdetermined by
the Overcurrent thr parameter. This can also be used asindication of thresh-
old overpassfor system applications.

Too low field current. The intervention point corresponds to 50% of the min.
field current set with the Flux current min parameter. This alarm message is
active with the enabled converter (Enable drive=Enabled).

No speed feedback.

When Activity=Warning in the CONFIGURATION /Speed fbk menuis chosen,
the Enable fbk bypass parameter has to be set as “Enabled”, otherwise the
drive reaches an uncontrolled speed which can not be stopped.
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Opt2 failure Failure on the card “Option 2" (optional).

Bus loss Failurein the connection on thefield bus (only in connection with an option card

of busi

nterface).

Hw optl failure Failureonthecard “Option 1” (optional).

Enable seq err Wrong drive enabling sequence. The correct sequence is asfollows:

Case a

1-
2.
3-
4 -
5-

Main commands = Terminal

Regulation board power-up: Enable terminal (term.12) in any state.
Driveinitialization. Max durationtime: 5s.

End of driveinitialization. The Enabledriveterminal (12) isL (0V).
Delay time during which the Enable drive terminal must be L (OV): 1s.
Driveenabling. Terminal 12isH (+24V).

If at the end of the drive initialization (step 3) or during the 1s delay time the
Enable drive terminal (term. 12) isHigh (+24V) afault is detected.

Reg. board power up

Drive init

Enable drive terminal (12)

Figure 6.11.7.1

Case b:

1-
2.
3-
4 -

t[s]

Drive abilitation sequence: Main command = Terminals

Main command = Digital

Regulation board power-up: Enable terminal (term.12) in any state.
Driveinitialization. Max durationtime: 5s.
End of driveinitialization.

Delay time during which the Enable drive terminal must be L (0V) and
Enable drive [314] = Disable ( 0): 1s. During this time the Process
datachannels setup initialization occurs.

Drive enabling. Terminal 12 is H (+24V) and Enable drive [314] =
Enable (1).
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Enable drive [314] AND 1

Enable drive terminal (12)

SEl

If at the end of the drive initialization (step 3) or during the 1s delay time the
Enable drive termina (term. 12) is High (+24V) and Enable drive [314] =
Disable ( 0) afault is detected.

A

Reg. board power up

Drive init.

Proc.data ch. init. —‘

\ 4

min 1's t [s]

Figure 6.11.7.2: Drive abilitation sequence: Main command = Digital

In case of fault the reset sequenceis as follows:

NoTe!

I: 68

Case a Latch = ON

1- Set Enabledrivetermina (term. 12) =L (0V)
2- Set Enabledrive[314] = Disable (0)

3- If Main commands = Terminals set Start/Stop terminal (term. 13) =L
(ov)

4 - Failure reset command. The faillure isreset and the drive can work nor-
mally.

Case b: Latch = OFF

1- Set Enabledriveterminal (term. 12) =L (OV) and Enabledrive[314]
= Disable (0) for at least 30 ms. The failure is automatically reset.

In case of Enable seq err alarm, the behaviour of the Ok Relay function can be
affected only if OK relay funct = Drive Healty. If OK relay funct = Ready to start,
the contact will be open anyway.

FUNCTION DESCRIPTION



6.11.8. Set serial comm

TPD 32-HGB

Device address

Ser answer delay

Ser protocol sel

Ser baudrate sel

T0670i

The configuration modes relating to the serial communication are defined in the submenu Set serial

comm.

Parameter Description N. Value Standard
min max factory Configuration
Device Address 319 0 255 0
Ser answer delay 408 0 900 0
Ser protocol sel 323 0 2 0
0 = SLINK3 *
1 = MODBUS RTU
2 =JBUS
Ser baudrate sel 326 0 4 1
0 = 19200
1 = 9600
2 = 4800
3 = 2400
4 = 1200

* For SLINK3 the baud rate is steady at 9600

NOTE!

Device address

Ser answer delay

The parameter only concerns the working with standard serial line RS485.

T6170g

The settings of Ser protocol sel, and Ser baudrate sel, become active during the Drive
start up; they must therefore be stored and the drive has to be switched off. See the
specific manual for the numbering system of the registers and of coils Di MODBUS
RTV and JBUS.

Address with the drive can be accessed if it is networked via the RS485 inter-

face.

converter and the beginning of its answer.

This delay avoids conflicts on the serial line, in case the interface RS485 of the
master is not arranged for an automatical commutation TX/RX .

Setting of the minimum delay between the receiving of the last byte from the

Example : if the delay of the commutation Tx/Rx on the master is at its max. 20ms, the setting of the

parameter Ser answer delay should be at a higher number of 20ms. 22ms

Ser protocol sel

Ser baudrate sel

Serial protocol signaling procedure.

Baud rate selection (except for SLINK3).
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6.11.9. Password

CONFIGURATION " SERUCE |

Pword 1 [ Password 2

TO680i

Passwords are used by the operator to protect the parameters from unauthorized access.

Parameter Description N. Value Standard
min max factory Configuration
Pword 1 85 0 99999 0
T6173g
Pword 1 Protects the parameters entered by the user from unauthorized changes. It al-

lows the reset of failure messages (Failur e reset) and to change on the keypad
the Control mode even when the bus functioning system has been chosen
(Control mode= Bus). The password can be freely defined by the user in the
form of a5-digit combination.

Proceed as follows to activate Pword 1:

Select Pword 1 in the CONFIGURATION menu

Thisindicates whether the Password is active (Enabled) or not (Disabled)

If not, press ENTER and enter the password (see Commissioning).

Press ENTER once more. The keypad indicates that the Password is active (Enabled).

The password must be saved so that it is valid when the power supply is switched off and then later
switched back on. —> Saving parameters

Proceed as follows to unlock the Pword 1:

Select Pword in the CONFIGURATION menu

The display indicates whether the password is active (Enabled) or not (Disabled)

If yes, press ENTER and enter the password (see start-up)

Press ENTER again. The display now indicates that the password is not active (Disabled)

This configuration must be saved in order to keep the password switched off even after the power
supply isturned off and switched back on again. -> Saving parameters

The message Wrong password appears if an incorrect password is entered.

If the drive shows the message EEPROM the password is deactivated. This takes place the first time
the drive is switched on and after a possible change of the operating system.

On delivery the Service menu of the driveis protected by Password 2. No Pword 1 has been entered.
The user has free access to all parameters.

Password 2 cannot be deactivated.

Norte! In case personal password has been forgotten, it is possible to deactivate it through

the setting of the universal password.
The code of thispassword is. 51034
The setting mode of this one remains unchanged compared to the personal password.
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6.12. I/0 CONFIG
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Figure 6.12.1: Arrangement of the programmable I/0

Apart from the terminals which have fixed functions (e.g. for Enables), the converters of the TPD32

seriesprovidethe possibility of assigning freely programmableinputs/outputsto particular functions. This
can either be carried out via the keypad, the serial interface or any bus connection present.

The freely programmable inputs/outputs are factory set for assignment to the most frequently required

functions. However, these can be modified by the user accordingly to meet the requirements of the
applicationn at hand.

The basic device is provided with three analog inputs, that are designed as differential inputs. If digital
inputs/outputs and/or analog outputs are required, the TBO option card is required. Thisisfitted on the

regulator card of the converter. Up to two cards of this type can be fitted to the device (Option “A” and
Option “B”, see Figure above)

Thefollowing inputs/ outputs are provided when both cards are fitted:

Basic device: 3 Anaoginputs(1...3), designed asdifferential inputs

Option“A”: 2 Analog outputs (1 and 2) with common reference point
X 4 Digital outputs(1...4) with common reference point and common voltage
supply
4 Digital inputs (1...4) with common reference point.
Option“B”: 2 Analog outputs (3 and 4) with common reference point
4 Digital outputs (5 ...8) with common reference point and common volt-
age supply
4 Digital inputs (5...8) with common reference point.

Nore! If parameters are assigned to particular terminals, the parameter value (e.g. speed

reference value) can only be entered viathis terminal and not viathe keypad or bus.
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6.12.1. Analog Outputs

SEl

Select output 1

Scale output 1

Analog output 2

Select output 2

Scale output 2

Analog output 3

Select output 3

Scale output 3

Select output 4

Scale output 4

T0690g

Select

s Value Standard
Parameter description No.
min max factory Configuration

Select output 1 66 0 93 Motor speed *
Scale output 1 62 -10.000 +10.000 0.000

Select output 2 67 0 93 Motor current *
Scale output 2 63 -10.000 +10.000 0.000

Select output 3 68 0 93 Flux o
Scale output 3 64 -10.000 +10.000 0.000

Select output 4 69 0 93 Output voltage o
Scale output 4 65 -10.000 +10.000 0.000

*  TBO option card required on socket "A"
** TBO option card required on socket "B"

output XX

output. Thefollowing assignmentsare possible:

761759

Selection of the parameter assigned as a variable to the corresponding analog

OFF [0]

Speed ref 1 Y [1]
Speed ref 2 Y [2]
Ramp ref 1 Y [3]
Ramp ref 2 1) [4]
Ramp ref ¥ [5]
Speed ref 1) [6]
Ramp out ¥ [7]
Actual speed ? [8]
T current ref 1 2 [9]

T current ref 2 2 [10]
T current ref 2 [11]

Speed reg out ?) [15]

Motor current ? [16]
Output voltage ¥ [20]
Analog input 1 4 [24]
Analog input 2 4 [25]
Analog input 3 4 [26]
Flux current® [27]

Pad 09 [31]
Pad 1 9 [32]
Pad 4 9 [33]
Pad 5 9 [34]

Flux reference 7 [35]
Pad 6 © [38]

PID output ® [39]
Out vit level ¥ [79]

FUNCTION DESCRIPTION

Flux current max ¥ [80]
Fact spd ? [81]

F T curr? [82]

Speed draw out ¥ [84]
Output power ) [88]
Roll diameter [89]

Act tension ref [90]
Torque current [91]
W reference [92]
Actual comp[ 93]
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Scale output XX Scaling of the anal og output concerned

D With a scaling factor of 1 the output supplies 10V, when the reference
value or speed corresponds to the value defined by Speed base value.

2) With ascaling factor of 1 the output supplies 10V, when the reference or
the current is 100% or 200% with overload.

3) With ascaling factor of 1 the output supplies 10V, when the voltage cor-
responds to the Volt value defined via Max out voltage.

4 With a scaling factor of 1 the output supplies 10V, when the voltage
reaches 10V on the analog input (with scaling factor and Tune value
of theinput= 1). Seefigure 6.12.2.1.

%) With ascaling factor of 1 the output supplies 10V, when thefield current
corresponds to Nom flux curr.

6) With a scaling factor of 1 the output supplies 10V, when a Pad value
correspondsto 2047.

N With ascaling factor of 1 the output supplies 10V, when thefield current
reference corresponds to Nom flux curr.

8) For the max. full-scale values, refer to paragraph 6.16.3 PID function
9 With ascaling factor of 1 the output supplies 10V, when the Speed ratio
valueisequal to 20000.

10 With a scale factor equal to 1, the output supplies 5 volts to the rated
power given by: Full load current * Max out voltage.

TBO card pos. A (option) TBO card pos. B (option)

] | SelectoutlutS ) AO3 X
1 ux curren 2
D @
A| AO1 ACOi;I@
Select output 1 X |
Actual spd (rpm) c 2
1"aco
Scale output 1 ; -
— , , I
Seloctoutput 2 Aaoz & o — £}
o ol\ljlgt%rcurrem c "4 Selectguﬁputﬁ 0 é AO4 X
utput voltage 4
?|Aco 2[acon®
Scale ouput2 1 Scale output 4
J

Figure 6.12.1.1: Option card, block diagram of the analog outputs

Example for calculating the scaling factor Scale output xx

You have at your disposal an analog display device for indicating the speed of the drive. The instru-
ment has a measuring range of 0 ... 2 V.

This means that at maximum speed 2 V isrequired at the analog output of the converter. A scaling
factor of 1 would supply 10 V. (Scaling factor =2V / 10 V = 0.200).

Norte! Using Regen drive (4 quadrant) the anal og output suppllies bipolar 10V.
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6.12.2. Analog Inputs

I: 74

SEl

FUNCTION DESCRIPTION

Select input 1

Anin 1 target

Input 1 type

Input 1 sign

Scale input 1

Tune value inpl

Auto tune inp 1

Input 1 filter

Input 1 compare

Input 1 cp error

Input 1 cp delay

Offset input 1

Select input 2

An in 2 target

Input 2 type

Input 2 sign

Scale input 2

Tune value inp 2

Auto tune inp 2

Offset input 2

Select input 3

Anin 3 target

Input 3 type

Input 3 sign

Scale input 3

Tune value inp 3

Auto tune inp 3

Offset input 3

TO700i
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Parameter description No. Value Standard
min max di fabbrica configuration
Select input 1 70 31 Rampref1 | Terminals 1/2
An in 1 target 295 0 1 0
Input 1 type 71 0 2 -10V...+10V
(-10V...4+10V/0-20mA)
0-10V/4-20 mA
Input 1 sign 389 0 1 Positive
Input 1 sign + - - *
Input 1 sign - - - *
Scale Input 1 72 -10.000 +10.000 1.000
Tune value inp 1 73 0.100 10.000 1.000
Auto tune inp 1 259
Input 1 filter 792 0 1000 0
Input 1 compare 1042 -10000 +10000 0
Input 1 cp error 1043 0 10000 0
Input 1 cp delay 1044 0 65000 0
Input 1 cp match 1045 0 1 - o
Offset input 1 74 -32768 +32767 0
Select input 2 75 0 31 OFF Terminals 3/4
An in 2 target 296 0 1 0
Input 2 type 76 0 2 -10V...+10V
(-10V...+10V/0-20 mA,
0-10V/4-20 mA)
Input 2 sign 390 0 1 Positive
Input 2 sign + - - *
Input 2 sign - - - *
Scale input 2 77 -10.000 +10.000 1.000
Tune value inp 2 78 0.100 10.000 1.000
Auto tune inp 2 260
Offset input 2 79 -32768 +32767 0
Select input 3 80 0 31 OFF Terminals 5/6
An in 3 target 297 0 1 0
Input 3 type 81 0 2 -10V...+10V
(-10V...+10V/0-20 mA,
0-10V/4-20 mA)
Input 3 sign 391 0 1 Positive
Input 3 sign + - - *
Input 3 sign - - - *
Scale input 3 82 -10.000 +10.000 1.000
Tune value inp 3 83 0.100 10.000 1.000
Auto tune inp 3 261
Offset input 3 84 -32768 +32767 0

* This parameter can be assigned to one of the programmable digital inputs

T6180g

** This parameter can be assigned to one of the programmable digital outputs
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Select input XX

An in xx target
Input XX type

Input XX sign

Input XX sign +

I: 76

SEl

Selection of the parameter to be assigned its value via an analog input. The
following assignmentsare possible:

OFF [0]
Jog reference  [1]
Speed ref 1 Y [2]
Speed ref 2 Y [3]
Ramp ref 1 Y [4]
Ramp ref 2 Y [5]
T current ref 1 2 [6]
T current ref 2 2 [7]

T current limit 2 [9 Pl central V3 % [22]

T current lim + 2 [10] PID feed-back % [23]
T current lim - 2 [11] Flux current max [25]
Pad 0¥ [12] Out vit level [26]

Pad 1 9 [13] Speed ratio ¥ [28]
Pad 2 ¥ [14] Tension red [29]

Pad 3 ¥ [15] Tension ref [30]
Load comp [19] Preset 3 [31]

Adap reference ¥ [8] PID offset 0 4 [21]

Enablesthe anal og input xx sampling.
Selection of input type (voltage or current input)

Jumpers on the regulator card of the TPD32 should be fitted or removed according
to theinput signa used. Theinputs of the device are factory set for voltage signals.

ON Jumper fitted OFF Jumper not fitted
Input Signal
Analog Input | -10V.. + 10V 0-20 mA
0-10V 4-20mA
Analog input 1 S9 = OFF S9 = ON
Analog input 2 S10 = OFF S10 = ON
Analog input 3 S11 = OFF S11 = ON

10 V..+10 V

0-10V, 0-20mA

4-20 mA

T6185g

Avoltage of max +10 V is connected to the analog input
concerned. If the signal is used as areference value, a po-
larity reversal can be used to reverse the rotation direction
of the drive (only with TPD32...4B converters). The
TPD32...2B converters accept as speed reference only
positive references. Negative references are not accepted
and the drive does not start.

A voltage of max. 10V or acurrent signa of 0..20 mA is
connected to the analog input concerned.The signal must
be positive. If the signal is used as a reference value for
TPD32...4B converters, the rotation direction can be re-
versed via the Input XX sign + and Input XX sign -
parameters.

A current signal of 4...20 mA is connected to the analog
input concerned. Thesignal must bepositive. If thesignal is
used as a reference value for TPD32...4B converters, the
drive rotation direction can be reversed viathe Input XX
sign + and Input XX sign - parameters.

Selection of rotation direction when operated viathe serial interface or bus for
the tetraquadrant TPD32...4B converters.

Selection of “Clockwise” rotation when operated via the termina strip for the
TPD32...4B converters, when the reference value is only given with one polarity.

High Clockwise selected
Low Clockwise not selected
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Input XX sign -

Scale input XX

Tune value inp XX

Auto tuneinp XX

Input 1 filter

Offset inp XX

TPD 32-HGB

Sdlection of “ Counter-clockwise” rotation when operated viathetermind stripfor the
TPD32...4B converters, when the reference valueis only given with one polarity.

High Counterclockwise selected

Low Counterclockwise not selected

If both Input XX sign+ and Input XX sign- are 0 or 1 the reference value is
Zexo.

Scaling of the corresponding anal og input

b With ascaling factor of 1 and aTunevalueinp XX =1, 10V or 20 mA
on the input correspond to the Speed base value.

2) With ascaling factor of 1 and aTunevalueinp XX =1, 10V or 20 mA
on the input correspond to max possible current.

%) With ascaling factor of 1, 10V or 20 mA in the input correspond to the
Pad value of 4095.

4 For the max. full scale values, refer to paragraph 6.16.3 PID function

%) With a graded value of 1.0 and Tune value inp XX=1, 10V or 20mA
correspond to Speed ratio = 20000.

Fine tuning of the input when the max. signal does not exactly correspond to the
rated value. Example see below.

Automatic finetuning of theinput. If thiscommand isgiven, Tunevalueinp XX
isautomatically selected so that theinput signal present correspondsto the max.
variable value, such as the Speed base value. Two conditions are necessary
for automatic finetuning:

- Input voltage greater than 1 V or input current greater than 2 mA

- Positive polarity. The value found is automatically set for the other
direction for the TPD32...4B converters.

Note: The automatically calculated value can, if necessary, be modified
manually viaTune valueinp XX.

Analog input 1 measurefiltering.

If the analog signal has an offset or if the variable assigned to the input already
has avalue although thereisno input signal present, this can be compensated via
the Offset inp XX.

The converter is factory set so that analog values as +10V/-10V. With field bus operation (Option), the
Input XX sign parameter specifiesthe sign for the rotation direction. If aparameter isaready internaly
assigned (e.g. if Speed ref 1 isautomatically connected with the ramp output when the ramp is enabled),
it will no longer appear in thelist of parameters that can be assigned to an analog input.

The Input XX sign + and Input sign - parameters cannot be addressed via the seria interface
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From digital reference
setting

Select input 1
Ramp ref 1

Input 1 ty{le
-10V... +10V (Tune value inp 1 1) (Aulo tune inp 1 0)

Ref_1+ E

1 | Select input 1
@ . Ramp ref 1
) | : CaAnind target )
—Q— | ( Input 1 cp error 0 )
Window comparator |
Ref_1 Scale input 1 Input 1 filter
1 0m . 4 o

Input 1 compare 0 I
Input 1 cp match

Select input 2 oFF —p < —p
Input 1 cp delay 0
Input 2 type Auto tune inp 2 ms,
P20 00 )

Offset input 1 0

Tune value inp 2 ;

IRef_2+ From digital reference
3 A 4 setting
~Q— AW
1 —P» input
i@_ type
Ref_2-

F

Select input 2
OFF

From digital reference

setting
(Selectinputa OFF )
put3hpe L ov (Tunevalue inp 3 1) (Autoiune inp 3 0) (selectinput3 )
Ref_3+ v 7}
1o AW F
1 —P»| input 5
~o— tipe rTeTT—
Ref_3-
Figure 6.12.2.1: Analog input
Example 1:

The speed reference value of adrive is defined with an external voltage of 5V. With this value the
drive should reach the max. allowed speed (set via Sped base value).

As parameter Scale input XX the scaling factor 2 is entered (10V : 5V)

Example 2:
An external analog reference reaches only max. 9.8V instead of 10V.
As parameter Tune value inp XX 1.020 is entered (10V : 9.8V).

The same result would have been obtained via the Auto tune inp XX function. The appropriate
parameterswould haveto be entered in the menu of the keypad. The maximum possible analog value
(inthiscase 9.8 V) would have to be present at the terminal with apositive polarity. The keypad will
adjust the “Tune value” automatically if the ENTER key is pressed.
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Window comparator on theanaloginput 1“Analog I nput 1”.

This function states the reaching of a programmed reference value on the analog input 1.

Input 1 compare It selects the value to be set as a comparison level.

Input 1 cp error It defines a tolerance area around Input 1 compare.

Input 1 cp delay Millisecond delay during the switching from the highto thelow level Input 1 cp
match

Input 1 cp match It states that the tolerance area has been reached. This parameter can be read

viathefield BUS or asuitable programmed digital output.
HighLevel Thevaue of Analoginput 1isinside the tolerance range.
Low Level Thevaue of Analog input 1 isoutside the tolerance range.

( Input 1 cp error 0 )

Window comparator

Input 1 compare 0 1
Input 1 cp match

Input 1 cp delay
0 ms

Figure 6.12.2.2: Window comparator

NOTE! How to calculate the value of the parameters Input 1 compare and Input 1 cp
error:

Input 1 compare = (Comparison value) * 10000/ (Field total value)
Input 1 error = (Tolerance value by midwindow) 10000/ (Field total value)

Example 1:

Select the analog input 1 = Ramp ref 1
Speed base value equal to 1500 [rpm]
10 Volt or 20 mA on Analog Input 1 (Ramp ref 1= Speed base value).

Theapplicationrequiresanindicationat 700 [rpm] through adigital output, with atolerance range of 100
[rpm]

Input 1 cp match assigned to a programmable digital output.

Input 1 compare =700 * 10000/ 1500 = 4667

Input 1 cp error =100 * 10000 / 1500 = 666
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Example 2:

Select theanalog input 1 = Ramp ref 1
Speed base value equal to 1500 [rpm]
10 Volt or 20 mA on Analog input 1 (Ramp ref 1= Speed base value).

The application requiresan indication at -700 [rpm)] through the field BUS, with tolerance range of £100
[rpm]

Input 1 compare =-700* 10000/ 1500 = -4667

Input 1 cp error =100 * 10000 / 1500 = 666

Example 3:

Select the analog input 1 = Pad O
10 Volt or 20 mA on Analog input 1 corresponds to Pad 0= 2047.

Theapplication requiresan indication at 700 [count] through adigital output with atolerancerange of £50
[count]

Input 1 cp match assigned to a programmable digital output.
Input 1 compare =700 * 10000/ 2047 = 3420
Input 1 cp error =50* 10000/ 2047 = 244

Example 4:

Select the analog input 1 = PID feedback
10 Volt or 20 mA on Analog input 1 corresponds to PID feedback= 10000.

The application requires an indication at 4000 [count] through a digital output with atolerance range of
41000 [count]

Input 1 set thr assigned to a programmable digital output.
Input 1 thr = 4000 * 10000/ 10000 = 4000
Input 1 cp error = 1000 * 10000/ 10000 = 1000

Example 5:

Select theanalog input 1 =T current lim
10 Volt or 20 mA on Analog input 1 correspondsto T current lim = 100 [%]

The application requires an indication at avalue of 50 [%] through adigital output with atolerance range
of £2 [%]

Input 1 cp match assigned to a programmable digital output.
Input 1 compare=50* 10000/ 100 = 5000
Input 1 cp error =2* 10000/ 100 = 200
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6.12.3. Digital Outputs

0 CO
Dig outp
Digital output 1
Inversion out 1
Digital output 2
Inversion out 2
Digital output 3
Inversion out 3
Digital output 4
Inversion out 4
Digital output 5
Inversion out 5
Digital output 6
Inversion out 6
Digital output 7
Inversion out 7
Digital output 8
Inversion out 8
Relay 2
Inversion relay2
T0710i
Parameter description No. Value Standard
min max factory Configuration
Digital output 1 145 0 49 Ramp +
Inversion out 1 1267 0 1 Disable
(Enabled/Disabled)
Digital output 2 146 0 49 Ramp -
Inversion out 2 1268 0 1 Disable
(Enabled/Disabled)
Digital output 3 147 0 49 Spd threshold
Inversion out 3 1269 0 1 Disable
(Enabled/Disabled)
Digital output 4 148 0 49 Overld available
Inversion out 4 1270 0 1 Disable
(Enabled/Disabled)
Digital output 5 149 0 49 Curr limit state
Inversion out 5 1271 0 1 Disable
(Enabled/Disabled)
Digital output 6 150 0 49 Overvoltage
Inversion out 6 1272 0 1 Disable
(Enabled/Disabled)
Digital output 7 151 0 49 Undervoltage
Inversion out 7 1273 0 1 Disable
(Enabled/Disabled)
Digital output 8 152 0 49 Overcurrent
Inversion out 8 1274 0 1 Disable
(Enabled/Disabled)
Relay 2 629 0 49 Stop control
Inversion relay2 1275 0 1 Disable
(Enabled/Disabled)

T6190g
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TBO card pos. A (option)
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TBO card pos. B (option)

6 6
Digital output 1 o Inversi:on out 1 > f—nm@_ Digital Oélzlw}irSnit .. Inversi:on out5 > —Dos@_
e L >N i T J
COM_DO COM_DO
Dig Inversion out 2 —@l Digital output 6 | . 16 U
igital output 2 e : > ,‘ o Overvoltage nver3|:0n ou > —@_Doe
O : : : >N 5 LT g
COM_DO COM_DO
- 8 . 8
Digital Og:]pdu%haresho\ . Inversi:on out3 > f—lm@_ Digital Oﬁﬁpduetrzoltage Inversi:on out 7 > —@—007
L >N i T 0
COM_DO COM_DO
o 9 . 9
Dlgnalo%ﬁ)(imaéai\able Inversion out 4 * > ﬂ_—DM@_ Digital OOu\Eglrjétﬁrent Inversion out 8 * > K—@—Dos
TN 5 LT s
COM_DO COM_DO

Drive Relay Output

~
3

Inversion relay 2 @_
Relay 2 ' R2NO
— | o
’_ R2COM |
! 80
7,
Ok relay func. R1INO ,
Drive healthy @ff

RICOM |

Figure 6.12.3.1: Digital outputs

Digital output XX Selection of the parameter that is assigned to the digital output concerned. The

following assignmentsare possible:

OFF [0]

Speed zero thr [1]
Spd threshold [2]
Set speed [3]
Curr limit state [4]
Drive ready [5]
Overld available [6]
Overload state [7]
Ramp + [8]
Ramp - [9]

Speed limited [10]

Undervoltage [11]
Overvoltage [12]
Heatsink [13]
Overcurrent [14]
Overtemp motor [15]
External fault [16]
Failure supply [17]
Pad A bit [18]

Pad B bit [19]

Virt dig input [20]
Torque sign [21]

Stop control [23]
Field loss [24]

Speed fbk loss [25]
Bus loss [26]

Hw opt1 failure [28]
Opt2 failure [29]
Encoder 1 state [30]
Encoder 2 state [31]
Enable seq err [35]
Diameter calc st “ [38]
Input 1 cp match [49]

Diam reached [58]
Spd match compl [59]
Acc state [60]

Dec state [61]

Brake command [62]

) Refer to paragraph 6.16.3 PID function

Inversion out XX Reversethedigital outputssignal.

Relay 2 Sel ection of the parameters, for which therelay between theterminals 75 and 76
has to represent.
Nore! Asfor analarm signal the following arevalid:

Output = Low and open relay contact:Alarm
Output = High and closed relay contact:No alarm
See the chapters concerning the output behavior with other messages.
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6.12.4. Digital Inputs

TPD 32-HGB

Digital input 1

Inversion in 1

Digital input 2

Inversion in 2

Digital input 3

Inversion in 3

Digital input 4

Inversion in 4

Digital input 5

Inversion in 5

Digital input 6

Inversion in 6

Digital input 7

Inversion in 7

Digital input 8

Inversion in 8

T0720i

Parameter description No. Value Standard
min max factory Configuration

Digital input 1 137 0 58 OFF

Inversion in 1 1276 0 1 Disable
Enabled/Disabled

Digital input 2 138 0 58 OFF

Inversion in 2 1277 0 1 Disable
Enabled/Disabled

Digital input 3 139 0 58 OFF

Inversion in 3 1278 0 1 Disable
Enabled/Disabled

Digital input 4 140 0 58 OFF

Inversion in 4 1279 0 1 0
Enabled/Disabled

Digital input 5 141 0 58 OFF

Inversion in 5 1280 0 1 Disable
Enabled/Disabled

Digital input 6 142 0 58 OFF

inversion in 6 1281 0 1 Disable
Enabled/Disabled

Digital input 7 143 0 58 OFF

Inversion in 7 1282 0 1 Disable
Enabled/Disabled

Digital input 8 144 0 58 OFF

Inversion in 8 1283 0 1 Disable
Enabled/Disabled

FUNCTION DESCRIPTION
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TBO card pos. A (option)

DG1+

Inversion out 1

DG1-

DG2+

DG2-

DG3+

Digital input 1 OFF
LDo—v

Inversion out 2

Digital input 2
igital inpu OFT

Inversion out 3

DG3-

DG4+

*
d
A
*
A
Y
*
A
A
*
A
A

Digital input 3 OFF
LDo—o

Inversion out 4

DG4-

Digital input XX

OFF [0]

Motor pot reset [1]

Motor pot up [2]

Motor pot down [3]
Motor pot sign + [4]
Motor pot sign - [5]

Jog + [6]
Jog - [7]
Failure reset [8]
Torque reduct [9]

Ramp out = 0 [10]
Ramp in = 0 [11]

Freeze ramp [12]

Lock speed reg [13]

Lock speed | [14]

Auto capture [15]
Input 1 sign +Y [16]

Digital input 4 OFF
LDo—o

SEl

TBO card pos. B (option)

DG5+

Inversion out 5

DG5-

DG6-

DG7+

Digital input 5 OFF
LDo—v

Inversion out 6

Inversion out 7

DG7-

*
A
2

—o—~

bGe+ Digital input 6

2 igital inpu OFF
A

15 [;
*
2
2

Digital input 7 oFF
LDo—o

Inversion out 8

_@_ *
DG8+
A
A
15
_@_

DG8-

Figure 6.12.4.1: Digital inputs

Digital input 8 OFF
LDo—o

Selection of the parameter that is addressed by the digital input concerned. The
following assignmentsare possible:

Input 1 sign -2 [17]
Input 2 sign +¥ [18]
Input 2 sign -2 [19]
Input 3 sign +¥ [20]
Input 3 sign - ¥ [21]
Zero torque [22]
Speed sel 02) [23]
Speed sel 12) [24]
Speed sel 22) [25]
Ramp sel 03) [26]
Ramp sel 13) [27]
Field loss [29]
Enable flux reg [30]
Enable flux weak [31]
Pad A bit 0 [32]

Pad A bit 1 [33]

Pad A bit 2 [34]

Pad A bit 3 [35]

Pad A bit 4 [36]

Pad A bit 5 [37]

Pad A bit 6 [38]

Pad A bit 7 [39]
Forward sign [44]
Reverse sign [45]

An in 1 target [46]
An in 2 target [47]
An in 3 target [48]
Enable droop [49]
Enable PI PID 4 [52]
Enable PD PID # [53]
Pl integr freeze ¥ [54]
PID offs. sel 4 [55]

Pl central vsO ¥ [56]
Pl central vs1 %) [57]

Diameter calc ¥ [58]
Diam reset [68]

Diam calc Dis [69]
Torque winder En [70]
Line acc status [71]
Line dec status [72]
Line fstp status [73]
Speed match [74]
Diam inc/dec En [75]
Wind/unwind [76]
Diam preset sel0 [77]
Diam preset se 1 [78]
Taper enable [79]
Speed demand En [80]
Winder side [81]
Enable PI-PD PID [82]
Jog TW enable [83]

D Thelnput xx sign + and Input XX sign - can only be used in conjunction with the other parameter.
2 The Speed sal 0, Speed sel 1 and Speed sel 2 parameters can only be used together (see 6.14.3).
3 The Ramp sel 0 and Ramp sel 1 parameters can only be used together (see 6.14.4).

4 Refer to paragraph 6.16.3 PID function

Inversion in XX
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6.12.5. Speed reference from encoder (Function Tach follower)

I/O CONFIG

Encoder inputs

Select Enc 1
Select Enc 2
Encoder 1 pulses

Encoder 2 pulses

Refresh enc 1

Refresh enc 2
TO726i
Parameter description No. Value Standard
min max factory configuration
Select enc 1 1020 0 5 OFF
OFF
Speed ref 1
Speed ref 2
Ramp ref 1
Ramp ref 2
Select enc 2 1021 0 5 OFF
Encoder 1 pulses 416 600 9999 1024
Encoder 2 pulses 169 150 9999 1024
Refresh enc 1 649 0 1 Disable
Enabled
Disabled (0)
Refresh enc 2 652 0 1 Disable
Enabled
Disabled Q)
761269
Encoder 2 Encoder 1
XE2 connector XE1 connector
5 § A+ 5 § A+
6 ;5 A- 6 } A-
8 8
; OFF 1 OFF
—>B- —>>B-
7 7
<L ov <L ov
2 9
< 24 < 5V

Figure 6.12.5.1: Encoder reference
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This configuration allows to use the encoder inputs as a speed reference. Compared to an analog input,
these inputs have a high resolution and ahigh noise immunity.

By using encoder inputs (connectors XE1 or XE2), it is necessary to define the destination of the speed
reference, which the input has to be combined with (Ramp ref 1, Speed ref 1, etc.)

When the encoder input is used as an input for a speed feedback, it is not possible to use the same input
as a speed reference input. The same speed reference selection can not be configured both for the
encoder input and for an analog input.

When the encoder input is not configured for the reaction, it can not always be used as a speed reference.

The perfect working configurationsarelisted in thefollowing table:

Speed fbk sel [414] Encoder 1 as reference Encoder 2 as reference
Encoder 1 Not available Not available
Encoder 2 Available Not available
Tacho Not available Available
Armature Available Available
T07279
WARNING! The converter acceptsall kind of configurations. The user must follow the configura-

tionslisted inthetable.

Drive A Drive B Drive C
(Master) (Follower) (Follower)
Spd fbk sel Spd fbk sel Spd fbk sel
Encoder 2 Encoder 2 Tacho
Analog
input1  XE1 XE2 XE1  XE2 XE1  XE2
1 —1r - —r - —r
+ 0 Mencz Enc 1 REF Menc2 Enc 2 REF
| (1) Fbk || (3) Fbk (5)
@ @
EXT REF I
DEII-15
— : ) Digital encoder — : ) Digital encoder
(D  Anaoginputs Selectinput 1 =Rampref 1 (4) Speedfbk sel = Encoder 2
¥ Speed fbk sel = Encoder 2 (5) Selectenc2=Rampref 1

® Selectenc1l=Rampref 1

Figure 6.13.5.1: Example for the application of the speed reference from an encoder input
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Select enc 1 (2) These parameters define which speed reference the encoder signal makes ref-
erence to. The OFF condition states that the encoder connector isnot used as a
speed reference and that it can be used as a speed reaction (CONFIGURATION/
Speed fbk sel menu).

The choice of the speed reference destination has to be made in accordance
with the configuration of the speed regulator (for example Speed ref 1 can not
be used with an active ramp).

Encoder 1 (2) pulses Number of pulses of the encoder connected to the connector XE1 (XE2)

Refresh enc 1 (2) It enables the control of the connection status of the encoder 1 (2) in order to
detect the alarm referring to a speed feedback loss. Figure 6.13.5.1 describes a
typical use of thisfunction.

The speed reference of the Drive A isgivenin thiscase by an external analog signal, but it can be set via
an internal digital source (for example the DGFC option card or thefield bus).

A configuration using the encoder signal as a reference for the line speed is possible only when the
reference source is an additional encoder independent from the motor axis.

— FUNCTION DESCRIPTION — 87 n




SEl

6.13. ADDITIONAL SPEED FUNCTIONS

6.13.1. Auto capture

ADD SPEED FUNCT

Auto capture |

T0730g

The auto capture function enables the converter to engage a running motor.

L. Value Standard
Parameter Description| No.
min max factory configuration
Auto capture 388 - - OFF *
(ON/OFF)

T6200g
* This function can be assigned to one of the programmable digital inputs.

Auto capture ON  When the converter is switched on, the speed of the motor is measured
and the ramp output is set accordingly. The drive then runs to the set
reference value.

OFF  When the converter is switched on, the ramp starts from zero.

Main uses:

- Connection to amotor that isalready running dueto itsload (e.g. in the
case of pumps, the flowing medium).

- Reconnection after afault alarm.

If the speed reference value is defined via the ramp, with Auto capture = ON,
starting at a reference value corresponding to the motor speed.

Norte! If the Auto capture function is switched off, ensure that the motor is not turning when
the converter is switched on. If thisis not the case, this may cause a harsh motor
deceleration in current limit.
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6.13.2. Adaptive spd reg

ADD SPEED FUNCT
Adaptive speed reg

Enable spd adap
Sel adap type
Adap reference

Adap speed 1
Adap speed 2
Adap joint 1

Adap joint 2

Adap P gain 1
Adap I gain 1
Adap P gain 2
Adap I gain 2
Adap P gain 3
Adap I gain 3

T0740g

The adaptive speed regulator function enables different gains of the speed regulator depending on the
speed or another variable (Adaptive Reference). This allows optimum adaptation of the speed regulator
to the application at hand.

Value Standard
Parameter Description N. min max factory Configuration
Enable spd adap 181 - - Disabled -

(Enabled/Disabled)

Select adap type 182 - - Speed -
(Speed / Adap reference)

Adap reference [FF] 183 -32768 +32767 1000 *
Adap speed 1 [%] 184 0.0 200.0 20.3 -
Adap speed 2 [%] 185 0.0 200.0 40.7 -
Adap joint 1 [%] 186 0.0 200.0 6.1 -
Adap joint 2 [%] 187 0.0 200.0 6.1 -
Adap P gain 1 [%] 188 0.00 100.00 10.00 -
Adap I gain 1 [%] 189 0.00 100.00 1.00 -
Adap P gain 2 [%] 190 0.00 100.00 10.00 -
Adap I gain 2 [%] 191 0.00 100.00 1.00 -
Adap P gain 3 [%] 192 0.00 100.00 10.00 -
Adap I gain 3 [%] 193 0.00 100.00 1.00 -

T6205g

* This function can be assigned to one of the programmable analog inputs.

Enable spd adap

Select adap type

Adap reference

Enabled  Adaptive speed regulation enabled.

Disabled  Adaptive speed regulation is not enabled. The regulator operates
with the parameters set in the REG PARAMETERS menu.

Speed Theregulator parameters are modified according to the speed.

Adap reference The regulator parameters are modified according to the Adap
reference parameter.

The variable according to which the speed regulator parameters are to be modi-
fied (only with Select adap type = Adap reference)
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Adap speed 1 Parameter set 1 is valid below this point, and parameter set 2 above it. The
transition behaviour between the valuesis defined by the Adap joint 1 param-
eter. The definition is a percentage of the Speed base value and the maximum
value of Adap reference

Adap speed 2 Parameter set 2 is valid below this point, and parameter set 3 above it. The
transition behaviour between the valuesisdefined by Adap joint 2. The defini-
tion is a percentage of the Speed base value and the maximum value of Adap
reference

Adap joint 1 Defines arange around Adap speed 1 in which thereisalinear changein gain
from parameter set 1 to parameter set 2 in order to prevent jumpsin the behavior
of the regulator. It is defined as a percentage of Speed base value.

Adap joint 2 Defines arange around Adap Speed 2 inwhich thereisalinear changein gain
from parameter set 2 to parameter set 3 in order to prevent jumpsin the behavior
of the regulator. It is defined as a percentage of Speed base value.

Adap Pgainl Proportional gain for the range from zero to Adap speed 1. Defined as a per-
centage of Speed P base.

Adap | gain 1 Integral gain for the range from zero to Adap speed 1. Defined as a percentage
of Speed | base.

Adap P gain 2 Proportional gain for the range from Adap speed 1 to Adap speed 2. Defined
as a percentage of Speed P base.

Adap | gain 2 Integral gain for the range from Adap speed 1 to Adap speed 2. Defined as a
percentage of Speed | base.

Adap P gain 3 Proportional gain for the range above Adap speed 2. Defined as a percentage
of Speed P base.

Adap | gain 3 Integral gain for the range above Adap speed 2. Defined as a percentage of
Speed | base.

In order to activate Adaptive speed regulation, the function must be enabled with the Enable spd adap
parameter. Normally the gain depends on the speed of the drive. It can, however, also vary according to
another variable, defined by the Adap reference parameter. This must be selected with the Select adap
type parameter.

The Adap speed 1 and Adap speed 2 parameters are used to define the three ranges that may have
different gains. A parameter set can be defined for each of these ranges, with each set containing an
individually definable Pand | component.

The Adap joint 1 and Adap joint 2 parameters ensure a smooth transition between the different param-
eter sets. The fields must be defined so that Adap joint 1 and Adap joint 2 do not overlap.

When the Adaptive speed regulation is enabled (Enable spd adap = Enabled) the Speed P and Speed
| parameters have no effect. They still retain their value and are effective after any disabling of the
adaptive speed regulation.

When the drive is not enabled, the gain of the speed regulator is determined by the zero speed logic. See
section 6.7.2, “Zero speed logic”.
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Adap joint 1 Adap joint 2
_pJ 61 % _‘” 61 %

A > » »

Adap P gain 1 Adap | gain 1
10 % 1%

‘Adap P gain 2 Adaplgan2 N b |
PP o 1%

‘Adap P gain 3 Adaplgan3 N ot . N
RO 10w 1%

v

12 Cr=E—
Figure 6.13.2.1: Adaptive of the speed regulator
6.13.3. Speed control
ADD SPEED FUNCT
Speed control
Spd threshold +
Spd threshold -
Threshold delay
Set error
Set delay
T0750g
Two speed control messages are provided:
- when aparticular, adjustable speed is not exceeded.
- when the speed corresponds to the set reference value
Value Standard
Parameter Description Nr. min max factory Configuration
Spd threshold + [FF] 101 1 32767 1000 -
Spd threshold - [FF] 102 1 32767 1000 -
Threshold delay [ms] 103 1 65535 100 -
Spd threshold 393 - - - Digital outp. 3*
Set error [FF] 104 1 32767 100 -
Set delay [ms] 105 1 65535 100 -
Set speed 394 0 1 - *

* This function can be assigned to a programmable digital output

FUNCTION DESCRIPTION
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Spd threshold +
Spd threshold -

Threshold delay

SEl

Switch point for the “ Speed not exceeded” for clockwise rotation of thedrivein
the units defined by the Factor funtion.

Switch point for the“ Speed not exceeded” for counter-clockwise rotation of the
drivein the units defined by the Factor funtion.

Setting of adelay timein millisecondswhichisactive when the speedislowered
within thelimits of the set threshold.

Spd threshold Message “ Set speed not exceeded” (viaa programmeable digital input)
High Speed not exceeded
Low Speed exceeded
Set error Defines a tolerance band around the speed reference in the units specified by
the Factor function.
Set delay Setting of adelay timein millisecondswhich isactive when the speed islowered
within the limits of the set threshold.
Set speed Message “ The speed corresponds to the reference valug” (via a programmable
digital output)
High Speed corresponds to the reference value
Low Speed does not corresponds to the reference value
Actual spd (rpm) Spd threshold
> O
—> « 0 t - <—
+
\ of P o, [ e
— 3 O

Actual spd (rpm)

A4

> <« -> i«

Set delay I;'
( 100 ms )

Figure 6.13.3.1: Message “not exceeded speed” (above) and “Speed = Reference” (below).

The message “ The speed corresponds to the reference value” refers to the total reference value in front
of the Speed ref speed regulator and to the Ramp Ref ramp reference when the ramp is selected.

When the references are lower than £ 1 % the signal is always Low!
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6.13.4. Speed zero

ADD SP )

Speed zero level

Speed zero delay

T0760g

Value Standard
Parameter Description N. min max factory Configuration
Speed zero level [FF] 107 1 32767 10
Speed zero delay [ms] 108 0 65535 100 -
Speed zero thr 395 0 1 - *
T6215g

* This function can be assigned to a programmable digital output.

Speed zero level Switch threshold for Speed zero level. The value appliesto both rotation direc-
tionsfor the TPD32...4B converters. Defined by the units specified in the factor

function.

Speed zero delay Definition of adelay timein milliseconds, when the zero speed is reached.

Speed zero thr " Speed zero thr” message “ Driveturning” (viaaprogrammable digital output).
High Driveturning
Low Drivenot turning
Speed

Speed zero level [107]

Speed zero thr [395]

L
T 1

— K —

Speed zero delay [108]

Figure 6.13.4.1: Speed zero

The LED “Zero Speed” islit when the drive is not turning.
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6.14. FUNCTIONS

6.14.1. Motor potentiometer

FUNCTIONS

Enab motor pot

Motor pot oper

Motor pot sign

Motor pot reset

T0770g

The motor potentiometer function allows the speed of the drive to be adjusted by pressing a key. The

speed is then adjusted according to the defined ramp time.

Min Speed Limit

Speed min amount
0 _rpm
Ramp ref 1
0 rpm Speed min pos
0 rpm

Ramp Reference

Enab multi spd Enab motor pot
L p—————— .
F F I_
Speed min neg Motor potentiometer
0 rpm function
Multi speed Ramp ref 2 Speed
function T

0 rpm v
t Ramp ref (d)
A AAA

c 9 ©
IER 2
238 9 1
S o T =

85|z 3 8
as|lan >
59 5 9 S
2z[]|1€2 3
2 =
= =

{Motor pot sign +
Motor pot sign

TBO

TBO

|
1

15

1

13

1

2 2 SRR 2l = i
N\ \UANRRSRSER AN ﬂ §
2 2
T N
¥ 03

comD /o

Digital input 1
Digital input 2
Digital input 3
Digital input 4

Down
Sign+
Sign:
Reset . Digital input 1

Figure 6.14.1.1: Motor potentiometer
When the rotation sense of the motor has only one direction,
the Sgn+ and Sign - signals are not required
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Parameter Description| No. Value Standard
min max factory configuration
Enable motor pot 246 0 1 Disabled
Motor pot oper 247
Motor pot sign 248 0 1 Positive
Motor pot sign + e
Motor pot sign - o
Motor pot reset 249 - - - *
Motor pot up 396 0 1 - *
Motor pot down 397 0 1 - *

T6220g

* This function can be assigned to one of the programmable digital inputs.

** These parameters are only accessible via a programmable digital input.

Enable motor pot

Motor pot oper

Motor pot sign

Motor pot sign +

Motor pot sign -

Motor pot reset.

Enabled The motor potentiometer function is enabled. The ramp receives
its reference value from the motor potentiometer function.

Disabled The reference value potentiometer function is disabled.

By pressing the “+” and “-" keys of the keypad the drive can be accelerated or
decelerated.

+ Accelerate - Decelerate

This parameter is only accessible via the keypad and via the serial interface or
Bus. When the drive is operated via the terminal strip, the parameters M otor
pot sign +and Motor pot sign - must be used. Asfor TPD32...2B... converters
the “Positive” function must be selected.

Positive “Clockwise” rotation selected
Negative “Counterclockwise” rotation selected

Only for TPD32...4B...! Selection of the “Clockwise” rotation direction when
the selection is carried out viathe terminal strip. The Motor pot sign + param-
eter is linked with the Motor pot sign - parameter viaan XOR function. This
meansthat the command (+24V) must be given only to one of thetwo terminals.

High “Clockwise’ rotation direction selected
Low “Clockwise” rotation direction not selected

Only for TPD32...4B...! Selection of the* Counterclockwise” rotation when the
changeover is carried out via the terminal strip. The Motor pot sign - param-
eter islinked with the M otor pot sign + parameter viaan XOR function. This
meansthat the command (+24V) must be given only to one of thetwo terminals.

High " Counter-clockwise” rotation direction selected.
Low " Counter-clockwise” rotation direction not selected.

When the Reset command is activated and the drive is switched off, the restart
begins at “ Zero” speed.

The command is only possible with the drive switched off!
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Motor pot up Thedriveis accelerated with the preselected ramp. The setting is either carried
out viatheterminal, serial interface or Bus.

Motor pot down Thedriveis decelerated with the presel ected ramp. The setting is either carried
out viathe terminal, serial interface or Bus.

When the motor potentiometer function isactive (Enable motor pot), the current speed reference value
is shown in the Motor pot submenu of the keypad.

When controlled viathe keypad, the drive can be accel erated by pressing the “+” key and decel erated by
pressing the “-” key. This corresponds to the commands Motor pot up and. Motor pot down.

Select the menu point Motor pot oper for this purpose.
The speed of the drive can be adjusted between 0 to 100 % by setting the command M otor potdown.

The drive reduces the speed between 100 and 0 % by setting the command Motor pot down.If the
command is given when the drive isaready at a stop, it will not cause the reverse running of the drive.

If the Motor pot up and Motor pot down commands are given at the same time, they will not change
the speed reference value.

The last speed reference value is saved when the drive is switched off or if there is a fault. When the
drive is restarted, it accelerates to this speed according to the ramp set.

If the command Motor pot reset is given with the drive switched off, the speed reference value is
deleted and the drive starts at zero speed.

If the status of theM otor pot sign command is changed while the driveis running, the drive will reverse
according to the specified ramp times.

When using the motor potentiometer function, the ramp must be enabled and the Start command must be
present.

6.14.2. Jog function

FUNCTIONS

Jog function

Enable jog

Jog reference
Jog operation
Jog selection

T0780g

Parameter Description | No. Value Standard
min max factory configuration
Enable jog 244 0 1 Disabled -
(Enabled/Disabled)
Jog operation 265
Jog reference [FF] 266 0 32767 0 o
Jog selection 375 0 1 Speed input
Speed input/Ramp input 0 -
Jog + 398 0 1 - *
Jog - 399 0 1 - *

T6225g
* This function can be assigned to one of the programmable digital inputs.
** This parameter can be assigned to a programmable analog input.
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Speed ref 1

0 rpm
Speed ref 1 (%)
Speed ref (d)

Start/Stop
Stop drive

Enable jog
Enabled
Jog selection
Speed Input

Speed limits
F

Jog reference
100 rpm
| Speed ref 2
0 rpm
Speed ref 2 Speed ref
%
Speed ref (d)

Speed ref (%)
No Forward Jog No Backward Jog

DRIVE

Start/Stop
Stop drive

Enable jog
Enabled
Jog selection
Speed Input

Speed Regulator

K

Ramp ref (rpm)

-

+24V
0V 24

compio Q

©
2

-
o
-
=y
=
@
-
>

-

Digital input 1
Digital input 2
Digital input 3
Digital input 4

Jog+ .
Jog- _~.

Figure 6.14.2.1: Example of external activation in Jog mode

Enable jog Enabled Enabled Jog function (thisselectionispossible only whenthedrive
is switched off).

Disabled Disabled Jog function

Jog operation Pressing the “+” and “-” keys on the keypad enables the drive to be moved
forward and backward. In connection with the TPD32...4B convertersit is pos-
sible to operate the Jog function in an anti-clockwise rotation by pressing the “-

” kwl
+ Jog clockwiserotation
- Jog counter-clockwiserotation

Jog reference Reference value for jog mode. Defined by the units, specified by the factor
function.

Jog selection This parameter determines if the Jog function reference must go through the
ramp or directly to the speed regulator.

Speedinput The Jog reference is directly defined. The ramp is not active.
Rampinput The Jog reference is defined with a set ramp.

Jog + High Clockwise Jog function when the Jog function is enabled and the
Start command is not present.

Low Disabled

Jog - High Counter-clockwise Jog function for the TPD32...4B when the Jog
function is enabled and the Start command is not present.

Low Disabled
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NoTE: The following signals are required for Jog mode in addition to the commands Jog +
and Jog - :
- Enable drive - Fast Stop - External fault

The jog speed corresponds to the value which is defined by the Jog reference parameter. In this case
no ramp is used. The jog reference value can only be activated by the Jog + or Jog - command if there
isno Start command active and the output frequency of the inverter is zero at the same time.

If the Start command isgiven in addition to the Jog + and Jog - command, Jog mode will be aborted and
the drive will react according to the Start command.

When controlled via the keypad the “+” and “-” keys can be used in the Jog function menu. (only for
TPD32...4B...). For this select the Jog operation menu point.
The correction value Speed ref 2 for the speed regulator is also active in jog operation.

Norte! If the Stop control function is activated, to enable the Jog function the Jog Stop
control (FUNCTION/Stop control) must also be set to ON (1).

6.14.3. Multi speed function

FUNCTIONS
Multi speed fct

Enab multi spd
Multi spd 1
Multi spd 2
Multi spd 3
Multi spd 4
Multi spd 5
Multispd 6
Multi spd 7
Multi speed sel

T0790g

TheMulti speed function alowsup to seveninternally saved referenceva uesto becalled up viaadigital signal.

Parameter Description| No. Value Standard
min max factory | Configuration
Enab multi spd 153 - - Disabled —
Multi speed 1 154 -32767 +32767 0 —
Multi speed 2 155 -32767 +32767 0 —
Multi speed 3 156 -32767 +32767 0 —
Multi speed 4 157 -32767 +32767 0 —
Multi speed 5 158 -32767 +32767 0 —
Multi speed 6 159 -32767 +32767 0 —
Multi speed 7 160 -32767 +32767 0 —
Speed sel 0 400 0 1 0 Digital inp. 5*
Speed sel 1 401 0 1 0 Digital imp. 6*
Speed sel 2 402 0 1 0 Digital inp. 7*
Multi speed sel 208 0 7 0

T6230g
* This function can be assigned to one of the programmable digital inputs.
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Speed limited Min Speed Limit
Speed min amount
0 _rpm

Ramp ref 1

el

0 rpm Speed min pos
0 rpm
Enab multi spd i

Ramp Reference

Ramp output (&

}

F

Multispeed Speed min neog rpm
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oV 24
COMD
Digital inpuf
Digital inpuf

Digital inpu
Digital inpu

ARR

Figure 6.14.3.1: Selection of different references via terminals

Enab multi spd Enabled Enabled multi speed function
Disabled Disabled multi speed function

Multi speed 1 Reference value 1 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Multi speed 2 Reference value 2 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Multi speed 3 Reference value 3 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Multi speed 4 Reference value 4 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Multi speed 5 Reference value 5 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Multi speed 6 Reference value 6 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Multi speed 7 Reference value 7 for enabled multi speed function. Defined by the units speci-
fied in the factor function

Speed sel 0 Reference value selection with the significance 2° (=1). Parameter can only be
used in conjunction with Speed sel 1 and Speed sdl 2.
High Significance 2° selected
Low Significance 2° not selected
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Speed sel 1

Speed sel 2

Multi speed sel

SEl

Reference value selection with the significance 2t (=2). Parameter can only be
used in conjunction with Speed sel 0 and Speed sdl 2.

High Significance 2! selected
Low Significance 2! not selected

Reference value selection with the significance 22 (=4). Parameter can only be
used in conjunction with Speed sel 0 and Speed sel 1.

High Significance 2?2 selected

Low Significance 22 not selected

It is the word representation of the three parameters Speed sel 1 (bit0), Speed
sel 2 (bitl) and Speed sel 3 (bit2). Used to change the speed selection by

changing only one parameter instead of three. This allows selecting different
speedsviaserial line or Businstantaneously.

Thetable and graph below show the interaction between the selection and the corresponding reference value.

(Bt S St G REFERENCE
0 0 Y
1 0 0
0 : 0
1 : 0
0 0 :
: 0 :
0 1 :
1 1 1 W [fee@ ]
3
\i o © ~
3 3 3
2 S a 8 2
w w w
1/ 3 3 3
= = =
7
hel o Eel o hel
[ [ [ [ (3 ,
[ [ [ [ (<3
o o o o o
w w w w w 0
33 3 3 |3
=— = =R —
Speed sel 0 J
Speed sel 1
Speed sel 2

Figure 6.14.3.2: Multi speed function

In order to operate the Multi speed function, it must be enabled with Enab multi spd parameter.
The required reference value is selected with the Speed sel 0, Speed sel 1 and Speed sel 2 signals.
The selection of the reference values is carried out viathe keypad or the serial interface.

Thereference values are signed so that they can be defined for aparticular rotation direction of thedrive.
Asfor the TPD32...2B... the reference must have a positive polarity.

When the Multi speed functionisenabled, Multi speed 0 isdefined by the addition of thereference values
Ramp ref 1 and Ramp ref 2.
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6.14.4. Multi ramp function

Enab multi rmp
Ramp selector

Acc delta speed 0
Acc delta time 0
S acc t const 0

Dec delta speed 0
Dec delta time 0
S dec t const 0

Acc delta speed 1
Acc delta time 1
S acctconst 1

Dec delta speed 1
Dec delta time 1
S dect const 1

Acc delta speed 2
Acc delta time 2
S acc t const 2

Dec delta speed 2
Dec delta time 2
S dec t const 2

Acc delta speed 3
Acc delta time 3
S acc t const 3

Dec delta speed 3
Dec delta time 3
S dect const 3

T0800i

The Multi ramp function enables up to four different ramps to be called up. The acceleration and decel-
eration times can also be defined here separately. The ramps are called up viadigital signals.
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L. Value Standard
Parameter description No.
min max factory configuration
Enab multi rmp 243 0 1 Disabled -
Ramp selector 202 0 3 0 -
Acc delta speed0 [FF] | 659 0 2”1 100 -
Acc delta time 0 [s] 660 0 65535 1 -
S acc t const 0 [ms] 665 100 3000 300
Dec delta speed0 [FF] 661 0 2% 100 -
Dec delta time 0 [s] 662 0 65535 1 -
S dec t const 0 [ms] 666 100 3000 300
Acc delta speed 1 [FF] 23 0 21 100 -
Acc delta time 1 [s] 24 0 65535 1 -
S acc t const 1 [ms] 667 100 3000 300
Dec delta speed 1 [FF] 31 0 2% 100 -
Dec delta time 1 [s] 32 0 65535 1 -
S dec t const 1 [ms] 668 100 3000 300
Acc delta speed 2 [FF] 25 0 221 100 -
Acc delta time 2 [s] 26 0 65535 1 -
S acc t const 2 [ms] 669 100 3000 300
Dec delta speed 2 [FF] 33 0 221 100 -
Dec delta time 2 [s] 34 0 65535 1 -
S dec t const 2 [ms] 670 100 3000 300
Acc delta speed 3 [FF] 27 0 21 100 -
Acc delta time 3 [s] 28 0 65535 1 -
S acc t const 3 [ms] 671 100 3000 300
Dec delta speed 3 [FF] 35 0 21 100 -
Dec delta time 3 [s] 36 0 65535 1 -
S dec t const 3 [ms] 672 100 3000 300
Ramp sel 0 403 0 1 Low *
Ramp sel 1 404 0 1 Low *

T6240g

*This function can be assigned to one of the programmable digital inputs.

Enab multi rmp Enabled The Multi ramp functionisenabled
Disabled TheMulti ramp functionisdisabled
Ramp selector It isthe word representaton of the two parameters Ramp sel 0 (bit0) and Ramp

sel 1 (bitl). Used to change the ramp sel ection by changing only one parameter
instead of two. Thisallowsto select different rampsviaserial line or Businstan-

taneoudly.
Ramp s&l 0 Ramp selection with the significance 2°. Parameter can only be used in con-
junction with Ramp sel 1.
High Significance 2° selected
Low Significance 2° not selected
Ramp sel 1 Ramp selection with the significance 2. Parameter can only be used in con-
junction with Ramp sel 0.
High Significance 2* selected
Low Significance 2* not selected

Acc delta speed 0 It defines together with Acc delta time O the acceleration ramp 0. Defined by
the units specified in the factor function.
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Figure 6.14.4.1: Multi
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Figure 6.14.4.2: Multi ramp selection via signals
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Acc delta time 0

Sacct const O
Dec delta speed O

Dec delta time O

Sdect const O
Acc delta speed 1

Acc delta time 1

Sacct const 1
Dec delta speed 1

Dec delta time 1

Sdect const 1
Acc delta speed 2

Acc delta time 2

Sacct const 2
Dec delta speed 2

Dec delta time 2

Sdect const 2
Acc delta speed 3

Acc delta time 3

Sacct const 3
Dec delta speed3

Dec delta time 3

Sdect const 3

SEl

It defines together with Acc delta speed 0 the acceleration ramp 0. Defined in
seconds.

Defines the acceleration curve for S-shape ramp 0. Defined in ms.

It defines together with Dec delta time 0 the deceleration ramp 0. Defined by
the units specified in the factor function.

It defines together with Acc delta speed 0 the acceleration ramp 0. Defined in
seconds.

Defines the deceleration curve for S-shape ramp 0. Defined in ms.

It defines together with Acc deltatime 1 the acceleration ramp 1. Defined by
the units specified in the factor function.

It defines together with Acc delta speed 1 the acceleration ramp 1. Defined in
seconds.

Defines the acceleration curve for S-shape ramp 1. Defined in ms.

It defines together with Dec delta time 1 the deceleration ramp 1. Defined by
the units specified in the factor function.

It defines together with Dec delta speed 1 the deceleration ramp 1. Defined in
seconds.

Defines the deceleration curve for S-shape ramp 1. Defined in ms.

It defines together with Acc delta time 2 the acceleration ramp 2. Defined by
the units specified in the factor function.

It defines together with Acc delta speed 2 the acceleration ramp 2. Defined in
seconds.

Defines the acceleration curve for S-shape ramp 2. Defined in ms.

It definestogether with Dec delta time 2 the deceleration ramp 2. Defined by
the units specified in the factor function.

It defines together with Dec delta speed 2 the deceleration ramp 2. Defined in
seconds.

Defines the deceleration curve for S-shape ramp 2. Defined in ms.

It defines together with Acc delta time 3 the acceleration ramp 3. Defined by
the units specified in the factor function.

It defines together with Acc delta speed 3 the acceleration ramp 3. Defined in
seconds.

Defines the acceleration curve for S-shape ramp 3. Defined in ms.

It defines together with Dec delta time 3 the deceleration ramp 3. Defined by
the units specified in the factor function.

It defines together with Dec delta speed 3 the deceleration ramp 3. Defined in
seconds.

Defines the deceleration curve for S-shape ramp 3. Defined in ms.

Seein thefollowing table the interaction between the selection and the ramp
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Ramp | Ramp
sel 0 sel 1
Ramp 0 Low Low
Ramp 1 High Low
Ramp 2 Low High
Ramp 3 High High

T62429
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In order to activiate the “Multi ramp” function, it must be enabled with the Enab multi rmp.
The selection of the wished ramps occurs through the signals Ramp sel 0 and Ramp sel 1.

The selection by terminal can be set even selecting only one digital input, configuration that obviously
enables exclusively the ramp for which the input has been programmed.

The selection of every different ramp makes that in acc./dec. condition the reference follows the new
ramp. The ramp parameter setting can be carried out through keypad or seria line.

6.14.5. Speed Draw function

FUNCTIONS

Speed draw

Speed ratio

Spd draw out (d)
Spd draw out (%)
A8100i
Parameter N. Value Standard
min max default configuration
Speed ratio 1017 0 32767 10000 *
Speed draw out (d) 1018 -32768 32767 - ok
Spd draw out (%) 1019 -200 200 -

T6323g
* This parameter can be assigned to a programmable anal og input
** This parameter can be assigned to a programmabl e anal og output

Speed ratio
10000

From Ramp output Enable ramp Speed ratio To Max speed limits
e 0>
T 10000
9 r

Speed ref 2
0 rpm
v 5
Speed draw out

Speed ref 1
0 rpm

Figure 6.14.5.1 Speed draw block diagram

This function allows a configurable Speed ratio to be applied to the main reference Speed ref 1.

The Speed ratio range can be set between 0 and 32767 if written in digital form. It can be set from 0 to
20000 (0 to +10V) if assigned viaan anal og input.

Thisfunctionisuseful inamultidrive system where between the motorsisrequired (see examplein figure
6.14.5.2). The speed resulting value can be read through the Spd draw out parameter via an analog
output.
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Speed ratio This parameter determines the speed ratio value. This setting can be done in
digital form, viaLAN or through an analog input.

Spd draw out (d) Speed value in the unit specified by the factor function.
Spd draw out (%) Speed value as a percentage of Speed base value.

EXAMPLE (RUBBER CALENDER)
Example Setting:

MASTER = 1000 rpm 1050 rpm 1100 rpm

() (r)
@ @

DRIVE A DRIVE B DRIVE C
AN. INPUT AN. INPUT AN. INPUT
1 1 2 1 2
Line speed Line speed
rato 1 = +5% ratio 2 = +10%
———+ ————+
Speed Ratio = 5.25V Speed Ratio = 5.5V
(10500 count) (11000 count)
————+
LINE SPEED

Figure 6.14.5.2 Rubber calender example

DRIVE A (master)
Set Analog input 1 = Ramp ref 1

DRIVE B

Line speed ratio 1 = Line speed + 5%
Set Analog input 1 = Ramp ref 1
Set Analog input 2 = Speed ratio
Set Speed ratio parameter = 10500

DRIVE C

Line speed ratio 2 = Line speed + 10%
Set Analog input 1 = Ramp ref 1

Set Analog input 2 = Speed ratio

Set Speed ratio parameter = 11000
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6.14.6. Overload control

FUNCTIONS
Overload contr

Enable overload

Overload mode

Overload current

Base current

Overload time

Pause time

T0810g

The Overload control function allows an overcurrent for a limited time that can also exceed the rated
current of theinverter. Itisused in order to provide the drive with an increased accel eration torque or for
exampleto alow peak loads, such aswith cyclical loads characteristics.

Value Standard
Parameter description No. . factory configuration
min max
American European
Enable overload 309 0 1 Disabled Disabled
(Enabled/Disabled) -
Overload mode 405 0 1 Curr limited |Curr limited -
(Curr limited/Curr not limited)
Overload Current [%] 312 P313 200 150 100
Base current [%] 313 0 P312<100 100 80 -
Overload time [s] 310 0 65535 60 30 -
Pause time [s] 311 0 65535 540 300 -
Overld available 406 0 1 - - Digital outp. 4*
Overload state 407 0 1 - - *

T6245g

* This parameter can be assigned to a programmable digital output.

Enable overload Enabled Overload control isenabled
Disabled Overload control isdisabled
Overload mode Curr limited The armature current is restricted to the limits set by

the Overload control (size and duration of overcurrent).

Curr not limited The armature current is not limited by the Overload
control. However, an adarm is possible via the Over -
load state parameter. This alarm indicates whether the
current iswithin the set limits or not.

FUNCTION DESCRIPTION —— 107



SEl

Overload current Armature current that is permissible during the overload time (set with Over -
load time). It is aways 200% as a maximum of the active current at Full load
curr and therefore proportional to the torque.

Base current Armature current that is permissible during the pause time (set with Pausetime).
The percentage refers to the active current at Full load curr.

Overload time Maximum time in which the Overload current ispermissible.

Pause time Minimum time between two Overload cycles. During this time the Base cur-
rentispermissible.

Overld available Indicates whether an overload is possible this very instant or whether thisis not
yet the case, due to the set cycle (Pause time not yet expired).
High Overload possible
Low Overload currently not possible

Overload state If the Overload mode parameter is defined so that the current is not limited by

the Overload control, the Overload state can be used to determine whether the
current iswithin the set limits or not.

High Current exceeds the set limits
Low Current does not exceed the set limits.

The Overload control is enabled with the Enable overload parameter.
It can be used to protect the drive or motor from thermal overloads with cyclical loads.
The max. posible values (as for the converter) are obtainabl e through the following curves.

The operating point must always be below the corresponding curve. At the verification it isto state, that
the torque and the current are proportional.

TheOverld available parameter allowsto understand if the drive isready to supply an overload current.

If the current exceeds the value defined by the Base current parameter, the time set by the Overload
time parameter starts to run. Once this time has expired, the current islimited again to the Base current.

This takes place irrespective of how high the overload was and how long it lasted.

A subsequent overload is permissable immediatly after the time set by the Pause time parameter. If
Overload modeisset to“Curr not limited”, The current is not limited but the Overload state parameter
indicates whether it is out of the defined range.

Caurion! A wrong input of the values may cause the destruction of the device!
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Overload Pause Overload Pause Waiting Overload
time [310] time [311] time [310] time [311] time time [310]
Overload s
current [312
i512] Limits I \
Base N | - \
/
current [313 \ - — -
[313] _ 7 \_/< \\_____// \
T current ~ .
Time
Overld
available [406]
Overload
state [407]
Figure 6.14.6.1: Overload control (Overload mode = curr limited)
Overload Pause Overload Pause Waiting Overload
time [310] time [311] time [310] time [311] time time [310]
Overload e -
current [312 / N
1812] Limits / AN
/ \
Base —— / \ = =1
N - —
current [313] /, e ] \\5‘- - \\\\
- ~ ——“Tcurrent ===
Time

Overld
available [406]

Overload
state [407]

Figure 6.14.6.2: Overload control (Overload mode: Curr not limited)
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| g = 20.. 70 A
Base current =00 % | o Base current =25 % | .
2,00 2,00
Quverload time Qverload time
175 DN 175
N
3 \ fs 3 \\
= = 1s
e 1,50 e 150 N
R 3 N
2 305 \ B AN \
o \\ o \\ 30s
© 125 605 < © 125 E RN
\ \
1,00 1,00
of 02 03 04 05 06 07 08 09 10 ot 02 03 04 05 06 07 08 09 10
Overload time / (Pause time + Overload time) Overload time / (Pause time + Overload time)
Base current =50 % | . Base current=75% | o
2,00 2,00
Qverload time Querload time
1,75 1,75
S 1,50 S 150
3 1s 3
g I -
g \\ 30s \\ g 0s ~~_1s
1,25 1,25 —m—
=S N
RN 60S TN
1,00 1,00
ot 02 03 04 05 06 07 08 09 10 ot 02 03 04 05 06 07 08 09 10

Overload time / (Pause time + Overload time)

Overload time / (Pause time + Overload time)

Figure 6.14.6.3 Allowed overload for size from 20 up to 70 A
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| = 110 ... 185 A

Base current =00 % | dAN

2,00
Qverload time
1s
1,75 \
1,50 \\ \\
N\
1,25 60s \\\
1,00 —~
ot 02 03 04 05 06 07 08 09 10
Overload time / (Pause time + Overload time)
Base current =50 % |
2!00 dAN
\ Qverload time
1,75 \
1,50 \\1\3
125 30s \\
\\\\ —
1,00 —
ot 02 03 04 05 06 07 08 09 1,0

Overload time / (Pause time + Overload time)

Overload current / | gay

Overload current / I gay

Base current =25 % | o

Figure 6.14.6.4 Allowed overload for size from 110 up to 185 A

2,00
\ Querload time
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1,50 \\
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N
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\
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Overload time / (Pause time + Overload time)
Base current =75 % |
2!00 dAN
Querload time
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1,50 \\
\ 1s
125 \\
X305 |
60's — [
1,00 —
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Overload time / (Pause time + Overload time)
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| gan = 280 ... 650 A

Base current = 00 % | .

Overload current / | ay

Overload current / | gy

Base current = 25 % | ™

2,00
Querload time
1,75
1s
1,50
~— 30s \\
60s \§
\§
R
1,00
0ot 02 03 04 05 06 07 08 09 10
Overload time / (Pause time + Overload time)
Base current =75 % |
2,00 dAN
Qverload time
1,75
1,50
\ 1s
1,25 N
\
Q\EOS \\
60's M—
1,00
ot 02 03 04 05 06 07 08 09 10

Overload time / (Pause time + Overload time)

Figure 6.14.6.5 Allowed overload for size from 280 up to 650 A
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| =770 ... 1050 A

Base current = 00 % | dAN

Base current =25 % | o

2,00 \ 2,00
\ Qverload time Querload time
1,75 1,75
N\ 1's
\ z 1s
1,50 AN g 150
N 5
o
=)
\ \ § \
[
1.25 \\3OS 5 195 \ 20 e \
’ ~— : N N
00s \§\\ 60s = \
1,00 o 1,00 T
01t 02 03 04 05 06 07 08 09 10 01t 02 03 04 05 06 07 08 09 10
Overload time / (Pause time + Overload time) Overload time / (Pause time + Overload time)
Base current =50 % | Base current =75 % |
2,00 o 2,00 dAN
Querload time Querload time
1,75 1,75
£
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Overload time / (Pause time + Overload time) Overload time / (Pause time + Overload time)
Figure 6.14.6.6 Allowed overload for size from 770 up to 1050 A
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Example

Motor | . (Armature current) = 82 A

Loadcycle The motor is overloaded for 1 s at 180 % of the rated current, then it works at
the rated load for at least 5 s. Four quadrant converter.

Procedure At first select the dc current according to the motor rated current.

Converter TPD32-400/420-110-4B

Base current 82A 0.7454 — 74,59
Diagram - = = %97
ag IdAN 1 1 0 A f005

This means that the diagram for the converters 110 A ... 185 A with a Base
current = 75 % has to be considered for the calculation.

Operating point Basis: rated data of the converter

Overload current = 82A® 1,8 = 147,6A

foos

Overload current 1476 A

=1,34
|l (Of converter) 110A o0

Overload time 1s

Pause time + Overload time B 5s + 1s

Base current =75 % | 4y
2,00

Qverload time
1,75

w
S

Overload current / lgay
o
o
/ [

U

™
&)

N

~——

0,1 02 03 04 05 06 07 08 09 10

Overload time / (Pause time + Overload time)

1,00

The calculated operating point isbel ow the corresponding curvefor an overload timeof 1 s. Thereforethe
converter issuitable for the application.

If the determined motor operating point is not below the Overload curve of the converter, the calculation
should be repeated with the next larger converter size.

Thefollowing two settingsare possible:

Full load curr 82 A or 110A
Enable overload Enabled
Overload current 180 % or 134 %
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Base current 100 % or 75 %

Overload time ls

Pause time 5s

Nore! The percentages for Overload current and Base current are referred to Full load

curr and not to the converter rated current!
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6.14.7. Stop control

FUNCTIONS

Stop control

Stop mode
Spd 0 trip delay

Trip cont delay

| Jog stop control

T0820g

This function is intended to help the system engineer to coordinate the AC input contactor with the drive
enabling. According to the selected mode the terminals 75 and 76 drive the ON/OFF of the AC input
contactor. Basically, when the drive receivesthe Start command the Relay 2 closesthe AC input contactor,
the drive waits for a certain time the AC input voltage, syncronizesitself and starts the motor. When the
drive stops, the motor goes to zero speed.

When the zero speed isreached, the driveisdisabled only when a“ Spd O trip” delay iselapsed. Then after
the “Trip cont delay” the Relay 2 opensto remove the supply from the drive.

Parameter Description N. Value Standard
min max factory Configuration
Stop mode
(OFF/Stop & Speed 0/ 626 0 3 Stop & *
Fast stp & spd 0/ Speed 0 Relay 75/76
Fst/stp & spd 0)
Spd 0 trip delay [ms] 627 0 40000 0 -
Trip cont delay [ms] 628 0 40000 0 -
Jog stop control 630 0 1 OFF -
(OFF/ON)
T6250g

* This parameter can be assigned to a programmable anal og input

Speed zero level
10 rpm

Spd 0 trip delay
0Oms

Digital Commands

From lexternal seguence ( Enable drive ) ( Start/Stop ) Stop mode
or digital commands Stop & speed 0
o o o o——@ o —3F oO—
T T
|Diginputterm 9 | | Diginput term 10 |
] L
I i Enable / Disable Drive

management
»

-

Fast stp &gpd 0

Fst stp & spd 0
o (=2

Stop mode

OFF
O

(=,

Figure 6.14.7.1: Start and stop management
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Stop mode OFF Thefunctionisdisabled.

Stop & Speed 0  The Start command determinesthe behavior. If the Start com-
mand isnot present (digital or viaterminal strip) and thedrive
is stopped, the converter is blocked and the contact is open.
When the Start command is given, the converter is enabled
and the contact is closed. Disabling the Start command and
after reaching zero speed, the converter is blocked after a
timespan set by Spd O trip delay. The relay contact be-
tween the terminals 75/76 opens after a timespan set by
Trip cont delay.

Fast stp & spd O The Fast Stop command determinesthe behavior. If the Fast
Stop command is present (digital or viaterminal strip; f.e.
with 0 V on the terminal 14) and the drive is stopped, the
converter is blocked and the contact is open.When the Fast
Stop command is disabled (i.e. with 24 V on the terminal
14), The converter is enabled and the contact is closed. En-
tering the Fast Stop command, when the zero speed has been
reached, the converter is blocked after a timespan set with
Spd O trip delay

Fst/ stp & spd O The Fast Stop and Start commands determine the behavior.
When the Stop or Fast Stop commands are present and the
driveis stopped, the converter is blocked and the contact is
open. When the Start command is given or when the Fast
Stop command is disabled, the converter is blocked and the
contact is closed. When the Start command is disabled or
when a Fast Stop command is entered and after reaching
zero speed, the converter is stopped after atimespan set by
Spd O trip delay. The relay contact between the terminals
75/76 opens after atimespan set by Trip cont delay.

Spd O trip delay Delay timein ms between reaching zero speed and disenabling of the converter.

Trip cont delay Delay time in ms between disenabling and opening of the contact between the
terminals 75 and 76.

Jog stop control OFF The behavior selected by Stop mode has no influence on the
Jog function.
ON The behavior selected by Stop modeis active also on the Jog
function.

The mentioned “contact” can be either the one between the terminals 75/76 or a digital output (option
TBO). In both cases during the display of the message the “ Stop control” parameter must be selected.
The function is factory set on the relay contact. The open contact, mentioned in the description, corre-
spondsto 0V onthedigital output, while the closed contact correspondsto +24 V onthe digital output.

Norte! At all the described possiblilities for Stop mode, the stop signal on the terminal 13
must be present. With Main commands = Digital, it is hecessary to select Enable
drive parameter = Enabled via keypad or Bus.
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6.14.8. Brake control

SEl

Enable ramp in=0

Closing speed

Opening delay

Actuator delay

T1820i
Parameter Description N. Value Standard
min max factory Configuration
Enable ramp in=0 1265 0 1 Disabled -
Enabled/Disabled
Closing speed 1262 0 200 30 -
Opening delay [s] 1263 0 30000 0 -
Actuator delay [s] 1266 0 30000 0 -
T6350g

Thisfunction isaimed at handling an external mechanical brake according to the sequencesindicated in
the " State machine" as per following figure.

Enable ramp in=0
Closing speed
Opening delay
Actuator delay

118

Start

Waiting for Enable
Brake ON
Enable Ramp Block ON

‘//_/—\

Disable

Disable

Delay in the Brake
opening procedure
Brake ON
Ramp Block ON

Brake delay is over
L Disable

not FastStop
&
Start Waiting for Disable

Brake ON
Ramp Block OFF

Disable

Speed lower than
Closing Speed

Actuator delay
Brake OFF
Ramp Block ON

Disable

Waiting for
Speed lower than
Closing speed
Brake OFF
Ramp Block OFF

not Faststop
&

Start

Actuator delay
is over

Stop o Fast Stop
Brake Run OFF

Ramp Block OFF

Figure 6.14.8.1: State machine, brake output management

It enables the zero setting of the ramp input performed by the state machine.

Motor speed at which the brake is closed.

Opening delay of the brake with respect to the Drive enabling, expressed in[s].

Actuator delay in releasing the load, expressed in [g].
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6.14.9. Current limitation according to the speed (I/n curve)

I/n curve
I/nlim 0
I/nlim 1
I/nlim 2
I/nlim 3
I/nlim 4
I/n speed

T0821g

This function alows the changing of the current limits “In use Tcur lim +/ -* according to the motor
speed, through a curve composed by six setpoints; the parameters that allow to define the curve are
“I/'n speed” and “I/n lim 0-1-2-3-4".

The parameter “1/n speed” defines the speed range, in which the current limits are kept at the value of
“I/'nlim 0”; while the speed range included between “1/n speed” and the 100% of the max. speed will be
divided internally in four equal segments, at whose ends there are associated the restant current limits
“I'n lim 1-2-3-4".

The set values must be decreasing , starting from “I/n lim 0" up to “I/n lim 4”.

Parameter description N. Value Standard
min max factory Configuration
I/n curve
(Disabled/Enabled) 750 0 1 0
I/n lim 0 [%] 751 0 200 0
I/n lim1 [%] 752 0 200 0
I/n lim 2 [%] 753 0 200 0
I/n lim 3 [%] 754 0 200 0
I/n lim 4 [%] 755 0 200 0
I/n speed [rpm] 756 0 P 162 0
T6251g
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“I/n curve’

“I/n lim 0"

“I/'n lim 17
“I/n lim 2"
“I/n lim 3"
“I/n lim 4”
“I/n speed”
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In use Teur lim

A

I/n lim 0

I/nlim 1

I/nlim 2

I/nlim 3

I/nlim 4

»

»

I/n speed Motor max speed

Figure 6.14.9.1: Current limitation according to the speed

Enabled Limits current /speed curve enabled
Disabled Limits current /speed curve disabled

Current limit of thel/n curve that operates constantly up to the speed set through
the parameter “I/n speed”.

First current limit which states the construction of the curve I/n.
Second current limit which states the 1/n curve construction.
Third current limit which states the I/n curve construction.
Fourth current limit which states the I/n curve construction.
Threshold speed further than it starts the torque reduction.
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6.15. SPEC FUNCTIONS

6.15.1. Test generator

SPEC FUNCTIONS

Test generator

Gen access

Gen frequency

Gen amplitute
Gen offset

T0830g

The test generator of the TPD32 converter is used to manual tune the regulators. It consists of a square
wave generator whose frequency, offset and amplitude can be set.

Parameter Description N. Value Standard
min max factory Configuration
Gen access
Not connected
Tcurrent ref 58 0 5 Not
Flux ref connected
Ramp ref (0)
Speed ref
Gen frequency [Hz] 59 0.1 62,5 0.1
Gen amplitude [%] 60 0,00 200,00 0,00
Gen offset [%] 61 -200.00 | +200.00 0,00

T6255¢

The output signal of the “ Test Generator” can be set on a programmable anal og output.

Gen access Different parameters can be simulated by the test generator. The parameter
concerned then has the value of the generator output.

Gen frequency Output frequency of the generator in Hz.

Gen amplitude Amplitude of the square-wave signal produced by the generator in percent.

Generator offset Offset of the generator in percent.

The generator output consists of the addition of Gen amplitude and Generator offset.

Gen access
Not Connected

Generator
output

Gen amplitude
0%

--- Hj’_—“‘__“,:‘__ B

A

h

Gen offset
0 %

A

»
>

Gen frequenc
i 0.1yHZ

Figure 6.15.1.1: Test generator output
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6.15.2. Saving parameters, loading default factory settings, life time

Save parameters
Load default

Life time
T0840g
Parameter Description N. Value Standard
min max factory Configuration
Save parameters 256 - -
Load default 258 - -
Life time [h.min] 235 0.00 65535.00
T6260g
Save parameters Saving of parameters that are currently set. This command can also be given
from keypad, wehn “Bus’ through the Control mode parameter, has been
selected.
L oad default Loading of the default settings (“ Factory” column in the parameter table).
Life time Shows the operating time of the converter. This parameter counts the time in

which the converter is powered on (even if disabled).

Default values for individual parameters are factory set in the device. These values are shown in the
“Factory” column of theindividual parameter tables.

In order to obtain the values specific to your application when the device is switched on, they must be
saved via the Save parameters command after being set.

The factory default values can be re-loaded by selecting Load default. If these are not saved, the
application specific drive settingswill still be available the next timethedriveis switched on.

When the device is switched on the saved parameter set is loaded.

Nore! The Tacho scale and Speed offset parameters are used for the fine scaling of the
speed feedback circuit. When the factory set parameters are loaded (L oad Default)
these two parameters do not change, so that a new scaling is not required!

6.15.3. Failure Register

Failure register

Failure reset

Failure reg del

T0850g

Parameter Description| N. Value Standard
min max factory Configuration
Failure register 320
Failure reset 262
Failure reg del 263

T6265g
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Failure register

Failure reset

Failure reg del
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The Failure register contains the last 10 failures that have occurred. It also con-
tains information about the time the failure occurred, based on the operating
hours (L ifetime), aswell asinformation on thetype of failure. Thisinformation
can be accessed by pressing the ENTER key on the keypad when afailure is
indicated. If several failures occur in sequence, al the failures are stored in the
failure register until afailure occurs that causes the disconnection of the drive
(Latch = ON, see Programmable alarms). The content of the failure register can
also be read out viathe bus or the seria interface.

Acknowledgement of afailure. Thefailure reset can beinitiated by pressing the
CANCEL key when the failure is shown in the display of the keypad. If, how-
ever, several failures occur in sequence, these can only be reset by selecting
Failure reset command through the ENT key.

Clearing the failureregister.

6.15.4. Signal adaptation (Linkl ...(Link6)

The Link1 and Link 2 functions are two control section operating independently of each other for the

signal adaptation.

With the Links, parameters can be:

- rectified
- limited

- multiplied by afactor
- divided by afactor
- provided with an offset.

Source
Destination
Mul gain

Div gain
Input max
Input min
Input offset
Output offset
Inp absolute

6 Source
Destination
Mul gain

Div gain
Input max
Input min
Input offset
Output offset
Inp absolute

T0860i
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Parameter link 1| link 2| link 3| link 4| link 5| link 6 Value Standard

description No. | No. | No. | No. | No. | No. min max factory | configuration
Source 484 | 553 | 1218 | 1227 | 1236 | 1245 0 65535 0 —

Destination 485 | 554 | 1219 | 1228 | 1237 | 1246 0 65535 0 —

Mul gain 486 | 555 | 1220 | 1229 | 1238 | 1247 | -10000 | +10000 1 —

Div gain 487 | 556 | 1221 | 1230 | 1239 | 1248 | -10000 | +10000 1 —
Input max 488 | 557 | 1222| 1231 | 1240 | 1249 | -2* +2%1 1 0 —
Input min 489 | 558 | 1223 | 1232 | 1241 | 1250 | 2% +2°1 1 0 —
Input offset 490 | 559 | 1224 | 1233 | 1242 | 1251 2 +27 1 0 —

Output offset | 491 | 560 | 1225 | 1234 | 1243 | 1252 | -2*' +2°1 1 0 —
Inp absolute 492 | 561 | 1226 | 1235 | 1244 | 1253 0 1 OFF —
(ON/OFF)
T6270g

Source Parameter number used as an input quantity. The value 2000H (= decimal 8192)
must be added to the parameter number in order to obtain the index. For ex-
ample write 8234 (8192 + 42) for the Speed ref 1 parameter. Select the param-
eter number intheindividual descriptionsorinthelist of all parametersin section
10, “Parameter list”.

Destination Parameter number, which determines the output quantity. The value 2000H
(=decimal 8192) must be added to the parameter number in order to obtain the
index. For example write 8231 (8192 + 39) for the T current ref 1 parameter.
Select the parameter number intheindividual description columnorinthelist of
al parametersin thein section 10, “Parameter list”.

Mul gain Multiplicativefactor of theinput quantity (after apossiblelimitation). Resolution:
5digits.

Div gain Divisor, throughwhichitispossibleto divide theinput quantity already multiplied
and limited. Resolution: 5digits.

Input max Max. limit of theinput quantity. Resolution: 5 digits.

Input min Min. limit of theinput quantity. Resolution: 5 digits.

Input offset Offset to be added to the input quantity. Resolution: 5 digits.

Output offset Offset to be added to the output quantity. Resolution: 5 digits.

Inp absolute The input behavior can be determined with this parameter.

OFF
ON

Theinput quantity is processed with itssign.

Theinput quantity is processed with apositive sign (absolute value).
Itispossibleto have apolarity change with the signsof Mul gain or
Div gain.

TheLinksare executed with an approximate cycletime of 20 ms. They are not mainly intended to be used
for regulation but to access or connect parameters otherwise not accessible. The use of Links according
to the parameter chosen as adestination involves a CPU overhead that can slow down the keypad/display
operation. Check that the functionality corresponds to the needs before plant-wide implementation.
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The following parameters cannot be used as a destination of a Link:

All parameters with only “R” access code
All parameters with only “Z” access code
All parameters with only “C” access code
All thefollowing

Parameters not allowed as link Destination

19  Sshapetconst
5  Control word
72 Scaleinputl
73 Tunevalueinp 1
77 Scaleinput2
78  Tunevalueinp 2
82  Scaleinput3
8  Pwordl
83  Tunevalueinp 3
86  Password2
318  Overload mode
408  Ser answer delay
425  Enable OPT2
444 Prop. Filter
453  Arm resistance
454 Arminductance
456 Flux weak speed
467  Flux current max
468  Flux current min
470  Undervoltage - Hold off time
LINK 1
+
-
A
LINK 2
L

Input absolute 2
off

Input offset 2
0

474 Field loss - Restart time
475  Field loss - Hold off time
480  Speed fbk loss - Hold off time
482  Overvoltage - Hold off time
483  Overvoltage - Restart time
484  Link1 - Source

485  Link1 - Destination

501 External fault - Restart time
502  External fault - Hold off time
553  Link2 - Source

554 Link2 - Destination

562 Tacho scale

585  Overcurrent - Restart time
586  Overcurrent - Hold off time
636  Bus loss - Hold off time
637  Bus loss - Restart time
649 Refreshenc 1

652 Refreshenc 2

663 Sacctconst

664 Sdectcon

Input max 1
0

665
666
667
668
669
670
671
672
776
785
786
792
1012
1013
1014
1015
1042
1043
1044

Input min 1
0

Mul gain 1
1

(Div gain 1

%
X

Input min 2
0

(Mul gain 2 )
1

(Dw gain 2

Figure 6.15.4.1: Structure of the signal adaptation
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Sacctconst0
Sdectconst0
Sacctconstl
Sdectconst 1
Sacctconst?2
Sdectconst2
Sacctconst3
Sdectconst3
Pl central V1

Pl bottom lim
PID source
Input 1 filter
Inertia c filter
Torque const
Inertia

Friction

Input 1 compare
Input 1 cp error
Input 1 cp delay

Destination 1
0

Destination 2
0
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6.15.5. Pads

The pads are used for the data exchange among the several components of a Bus system. They can be
compared to the variables of aPLC. The figure 6.15.5.1 shows the overall structure of the system. With
the help of padsit is possible for example to send information from afield Busto an option card. All the
pads can be written and read. See the several access possibilitiesin section 10, “ Parameter lists’.

Pad 0

Pad 1

Pad 2

Pad 3

Pad 4

Pad 5

Pad 6

Pad 7

Pad 8

Pad 9

Pad 10

Pad 11

Pad 12

Pad 13

Pad 14

Pad 15
Bitword pad A
Bitword pad B

T0870g
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Parameter Description N. Value Standard
min max factory Configuration
Pad 0 503 -32768 +32767 0 R
Pad 1 504 -32768 +32767 0 R
Pad 2 505 -32768 +32767 0 *
Pad 3 506 -32768 +32767 0 *
Pad 4 507 -32768 +32767 0 o
Pad 5 508 -32768 +32767 0 o
Pad 6 509 -32768 +32767 0 o
Pad 7 510 -32768 +32767 0 -
Pad 8 511 -32768 +32767 0 -
Pad 9 512 -32768 +32767 0 -
Pad 10 513 -32768 +32767 0 -
Pad 11 514 -32768 +32767 0 -
Pad 12 515 -32768 +32767 0 -
Pad 13 516 -32768 +32767 0 -
Pad 14 517 -32768 +32767 0 -
Pad 15 518 -32768 +32767 0 -
Bitword Pad A 519 0 65535 0 R
Pad A bit 0 520 0 1 0 R R
Pad A bit 1 521 0 1 0 R R
Pad A bit 2 522 0 1 0 kR
Pad A bit 3 523 0 1 0 R R
Pad A bit 4 524 0 1 0 R R
Pad A bit 5 525 0 1 0 R R
Pad A bit 6 526 0 1 0 kR
Pad A bit 7 527 0 1 0 kR
Pad A bit 8 528 0 1 0
Pad A bit 9 529 0 1 0
Pad A bit 10 530 0 1 0
Pad A bit 11 531 0 1 0
Pad A bit 12 532 0 1 0
Pad A bit 13 533 0 1 0
Pad A bit 14 534 0 1 0 o
Pad A bit 15 535 0 1 0
Bitword pad B 536 0 65535 0 e
Pad B bit 0 537 0 1 0 e
Pad B bit 1 538 0 1 0 e
Pad B bit 2 539 0 1 0 e
Pad B bit 3 540 0 1 0 e
Pad B bit 4 541 0 1 0 e
Pad B bit 5 542 0 1 0 e
Pad B bit 6 543 0 1 0 e
Pad B bit 7 544 0 1 0 e
Pad B bit 8 545 0 1 0
Pad B bit 9 546 0 1 0
Pad B bit 10 547 0 1 0
Pad B bit 11 548 0 1 0
Pad B bit 12 549 0 1 0
Pad B bit 13 550 0 1 0
Pad B bit 14 551 0 1 0 o
Pad B bit 15 552 0 1 0
* These parameters can be set on a programmable analog input 62759

**  These parameters can be set on a programmable analog ouput
% These parameters can be set on a programmable digital input
ik These parameters can be set on a programmable digital output
ik These parameters can be set on Relay 2
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Pad 0...15

Bitword pad A (B)

Pad A (B) bit 0...15
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Genera variables, 16 Bit. The Pads 0...3 can be set via analog inputs. The
values of the Pads 0, 1, 4, 5 and 6 can be set on anal og outputs.

Bitmap of the parameters Pad A (B) bit 0 up to Pad A (B) bit 15. With a
parameter it is possible to read or write al the Bitsinside a Word.

Example: Pad A bit 0 0
Pad A bit 1
Pad A bit 2
Pad A bit 3
Pad A bit 4
Pad A bit 5
Pad A bit 6
Pad A bit 7
Pad A bit 8
Pad A bit 9
Pad A bit 10
Pad A bit 11
Pad A bit 12
Pad A bit 13
Pad A bit 14
Pad A bit 15

Bitword pad A =2+ 32 + 64 + 1024 + 4096 = 5218

Bit variables. The single Bits can be read or written. With the Bitword pad A

(B) it is possible to process a Word. See the example. From the Pad A it is

possibleto read the Bits0.....7 of adigital input. Onadigital output it ispossible
towrite al the Bits.

=210 =1024

=21 =4096

O O0OPFrRrPOPFPOOOFrPF OOOLPR

o

INTERBUS S, PROFIBUS DP, efc.
B

m R m

Options (Bus Interface ....)

(Pado lD (Pad1 (D (PadQ & (Pada 0) (PadA (D (F‘adS 0) (Pads lD (Bitword padoADOOh) (Bitword padOBoooh
General PAD
(Pad7 &(Pads (D (Padg fD (Padm lD (Padﬂ (D (Pad12 0) (Pad‘m (D (Pad 14 (D (Pad15 (D
Figure 6.15.5.1: Bus pads
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6.16. OPTIONS

6.16.1. Option 1

OPTIONS

Interface menu between the field bus card and drive.

TPD 32-HGB

Menu

T0871g

Through thismenu it can be carried out the assignement of the drive parametersto the virtual digital 1/0
(menu MONITOR\Virtual digital Inp-Out) and to the process data channels (PDC) of the field bus.

If the bus card is not present you will be prompted by the message OPT1 not present.

If the bus card used is not up-to-dated for this manegement, you will be prompted by the message OPT 1 old verson.

For more detailed information, refer to the instruction manual of the bus interface board.

6.16.2. Option 2

OPTIONS

Menu

Enable Opt2

T0880g

Parameter Description N. Value Standard
min max factory Configuration
Menu
Enable OPT2 425 0 1 Disabled

T6277g

This menu allows the user access to the parameter set of the OPT2 option card.

Menu The menu is active only if the OPT2 card is present (e.g. a DGFC card).

If the user tries to enter in the Option 2 menu and the card is not mounted on the
device the message “Not present” is displayed.

For further and detailed information seethe instruction book of the optional board.
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Enable OPT2

NoTe!
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Enabled When the converter is switched on, the presence of the
DGFC card is checked. If the card is present, the
“Menu” parameters are started and the DGFC param-
eters can be reached.

Disabled When the converter is switched on, the presence of the
DGFC card is not checked. Therefore, the option pa-
rameters are not taken into consideration even though
the card is present.

Default configuration = Disabled.

To changethe configuration:

1 - Set the new value of Enable OPT2 parameter

2 - Store via the Save parameters (BASIC MENU)
3 - Switch-off and switch-on the drive

The change in the value of Enable OPT 2 takes effect only after the drive has
been switched off and on again.

If this parameter is configurated as Enabled and the card DGFC is not present,
thefollowing failurewill automatically occur:

OPT2 failure code 100-98 o 100-96.

When using the Option 2 card, all parameterslisted in the “Opt2-A/PDC” column of
Parameter List (section 10.1 and 10.2) can be accessed through the automatic asyn-
chronous communication. Parameters listed in the High Priority Parameter List (sec-
tion 10.4) can be accessed by means of the automatic synchronous communication.
(See options card manual for more details.)
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6.16.3. PID Function

TPD 32-HGB

Enable PI PID

Enable PD PID

PID source

PID source gain

Feed-fwd PID

PID error

Act tension ref

PID feed-back

PID offs. sel

PID offset 0

PID offset 1

PID acc time

PID dec time

PID error gain

PID clamp

PI P gain PID

PII gain PID

PI steady thr

PI steady delay

P init gain PID

I init gain PID

PI central v sel

PI central v 1

PI central v2

PI centralv3

PI top lim

PI bottom lim

Pl integr freeze

PI output PID

Real FF PID

PD controls

PD P gain 1 PID

PD D gain 1 PID

PD P gain 2 PID

PD D gain 2 PID

PD P gain 3 PID

PD D gain 3 PID

PD D filter PID

PD output PID

PID out.sign PID

PID output

PID target

PID out scale

Diameter calc

Positioning spd

Max deviation

Gear box ratio

Dancer constant

Minimum diameter

TO881i
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6.16.3.1 Generality

SEl

The PID function has been devel oped for general useswhich can include on purpose of nip-roll, winders,
unwinders, pressure control of pumps and extruders.

A dancer and aload cell can be used as position/tension transducer it is possible to use both.

Theinputs (with the exception of those concerning the transducers) and the outputs can be configurated,
they can be associated to various converter parameters, i.g. the PID output can be sent either to the
speed and to current regulator.

Theanalog inputs/outputswill be sampled/updated to 2ms.
Thedigital inputs/outputswill be sampled/updated to 8ms.

Norte! PID function in the firmware and DGF card are mutually exclusive.

6.16.3.2. Inputs/Outputs

Regulation Inputs/outputs

PID source

PID feed-back

PID offset 0

PID target

PID output

Pl central v3 PID

Sample parameter of Feed-forward normally programmed on anal og input.

Analog input of position/ tension transducer (dancer/load cell).

Normally PID feed-back must be programmed on the analog input 1 (terminals
1-2), because provided with filter.

Offset analog input added to PI D feed-back. It can be used for the adjustement
of the dancer position.

Parameter associated to the regulator output, normally it will be programmed on
the speed reference of the drive.

Analog output of the regulator. It can be used to carry on areferences cascade
inthemultidrives systems.

Initial value setting of theintegral component of the regul ator (correspondent to
initial diameter). It can be programmed on an anal og input connected, i.g. to an
ultrasonic transducer used for the diameter measure of a winder/unwinder.

Input Command (programmable on digital inputs)

Enable PI PID

132

Enable of the PI part (proportional - integral) of the regulator. Input L —H
transition need the automatic acquirement of integral component of power value
(correpondent toinitial diameter).
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Enable PD PID

Pl integral freeze

PID offset sel

Pl central v SO

Pl central v S1

Diameter calc

Diameter calc st

TPD 32-HGB

Enable of the PD part (proportional - derivative) of the regulator.
Freezing of the actual situation of the integral component of the regulator..
Offset selection in addition to PI D feed-back: L = PID offset 0, H = PID offset 1.

Output selector of initial block PI. With Pl central v S1 determined, through
binary selection, what between the 4 possible settings of theintegral initial level
(correspondent to initial diameter) can be used.

Output selector of initial block Pl. With PI central v SO determined, through
binary selection, what between the 4 possible settings of theintegral initial level
(correspondent to initial diameter) can be used.

Enable of the calculation.

Calculation of theended initial diameter (digital output).

6.16.3.3. Feed - Forward

When used , the feed-forward signal represents the main reference of the regulator. Inside the regulator
it will be attenuated or amplified by the PID function and inserted in the output asreference signal for the

drive.

PID source

PID source gain

Feed-fwd PID

T0882g

Parameter N. Value Standard
min max default configuration
PID source 786 0 65535 0
PID source gain 787 -100,000 100,000 0
Feed-fw PID 758 -Max PID inp | +MaxPID inp 0 *

T6390g

*  This parameter can be set on an anal og programmabl e inpuit.
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PID source LEGEND:
B— Gain @ /O Parameter
‘ I Parameter
PID source gain Feed-fwd PID ] Internal variable
Figure 6.16.3.1: Feed-forward block description
PID source Address of the parameter (Feed-forward value) which contains the value which
will be used as PID source.
Number +2000H (8192 decimal) must be added to the parameter.
PID source gain Multiplier factor of the input value to PID source.
Feed-fwd PID Value of feed-forward

Through the parameter PID sour ceit is possible to select in which point of the drive one wishesto read
the feed-forward signal; the selctable parameters are those indicated in the paragraph 10.4. “List of the
high-priority parameters’, the measure units are thoseindicated in the notes at the end of this paragraph.

1. Programming example of the ramp output block (Parameter Ramp out) on PID source:

Menu OPTION
—> PID
> PID source
——> PID source = 8305

On PID source it must be set the parameter number which has to be associated, choosing it from
paragraph 10.4. “List of high-priority parameters’ (Ramp out has the decimal number 113).

To obtain the value must be added the decimal value 8192 (fixed offset):
8192 + 113 =8305.

If you need to set the feed-forward on analog input, given that they are not directly inserted in the * high-
priority parameters’, it is necessary to pass through a PAD 0.....PAD 15 support parameters.
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2. Programming example of the analog input 2 on PID source:

a) Input programming on a PAD parameter
Menu 1/0O CONFIG
—— > Anaog input
—— > Anaoginput 2
—> Selectinput2=PAD 0O
b)  Setting of the PAD 0 as feed-forward input:
Menu OPTION
—> PID
> PID source
——> PID source = 8695

On PID source it must be set the parameter number which has to be associated, choosing it from
paragraph 10.4 “List of high-priority parameters (PAD 0 has the decimal number 503).

To obtain the value must be added the decimal value 8192 (fixed offset):
8192 + 503 = 8695.

Thefull-scale of the feed-forward islimited to the value +/- 10000, which depends on the parameter
set on PID source. It will be necessary the calibration through PID gain source.

The measure units are those indicated in the notes at the end of the paragraph 10.4. “List of the high-
priority parameters’.

The feed-forward value can be read through parameter Feed-fwd PID via keypad or serial line.

Referring to the above mentioned examples
1. Programming example of the ramp output block (Parameter Ramp out) on PID sour ce:

Speeds will be converted inside the driveinto RPM x 4.
The ramp input references take as maximum set value what set in Speed base value.

Feed - fwd PID = Speed base value x 4 x PID source gain

If, with max. ramp reference and Speed base value = 3000rpm, to have
Feed - fwd PID = 10000, it is necessary to set:

PID source gain = 10000/ (3000 x 4) = 0,833

2. Programming for example analog input 2 on PID sour ce:

When an analog input will be set on a PAD parameter, thiswill have amax. value of + /- 2047.
With max. analog reference, for having Feed - fwd PID = 10000, it is necessary to set:
PID source gain = 10000 / 2047 = 4,885.

Nore! Using theregulator as“generic PID” without the feed -forward function, Feed - fwd
PID must be at its max. value.

To do thisit is necessary to set PID source on a PAD parameter and programming
thisone = 10000
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6.16.3.4. PID function
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The PID function isdivided in three blocks:
Feed-back input “PID reference”

Proportional-integral control block “PI controls”

Proportional-derivative control block “PD controls’

PID offset 1 PID offs. sel LEGEND:
[ ] ([
g m g @ 0 Parameter
Q
*— g £ &
PID offset 0 1\ g g 8 B Parameter
2 5 3
~ O O Internal variable
®
PID err gain
PID feed-back T
OO -
Act tension ref  p|p feed-back . PID error
after offset PID clamp

Figure 6.16.3.2: PID blocks description

PID error

Act tension ref

PID feed-back

PID offs. Sel

PID offset 0

PID offset 1

Pid err gain

PID clamp
TO883i
Parameter description No. Value Standard
min max factory configuration
PID error 759 -10000 +10000 0
Act tension ref 1194 0.00 200.00 0
PID feed back 763 -10000 +10000 0 o
PID offs. Sel 762 0 1 0 *
PID offset 0 760 -10000 +10000 0 o
PID offset 1 761 -10000 +10000 0
PID acc time 1046 0.0 900.0 0.0
PID dec time 1047 0.0 900.0 0.0
PID err gain 1254 0.00 8.00 1
PID clamp 757 -10000 +10000 10000
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This function can be set on adigital programmable input

** This parameter can be set on an analog programmable input
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PID error Error reading in the input of the function PID (PID clamp block output).

Act tension ref Monitor of the % tension reference less the Taper percentage set via Tension
red; if the Taper function is not enabled, it corresponds to Tension ref.

PID feed-back Reading of feed-back value from the transducer position (dancer) or tension
(load cell).

PID offs. sd Offset selector added to PID feed-back. This parameter can be set on adigital

programmabl einput.
0=PID offset 0 1=PID offset 1

PID offset 0 Offset 0 added to PID feed-back. This parameter can be set on analog input ,
i.g. for the tension setting when aload cell has to be used as feed-back.

PID offset 1 Offset 1 added to PID feed-back.

PID acc time Ramp acceleration time in sec. after the block PID offset.

PID dec time Ramp deceleration time in sec. after the block PID offset.

PID err gain Gain percentage of PID error

PID clamp The clamper alows a smooth tension setting of a controlled system winder/
unwinder, when cannot be used the “Function for the calculation of the initia
diameter”.

When enabling the drive, the dancer isat itslower full scale, being PID error at
its maximum value, the motor could have atoo fast acceleration for setting the
dancer initscentral position of work.

Setting PI1 D clamp at avalue sufficiently low E.g = 1000, enabling thedriveand
enabling the Enable PD PID, thevalueof PID error islimited at 1000till when
the signal coming from the dancer (PID feed-back) does not go down this
value. Now PID clamp isautomatically take back at its maximum value corre-
sponding to 10000. The clamper is kept at 10000 till the next disabling of the
drive or of Enable PD PID.

Thefeed - back input is provided for the anal og transducers connection like dancer, with rel ative potenti-
ometer or load cell. Neverthless it is possible to use this input block as comparison point between two
whatever analog signals + / - 10V.

Connection to a dancer with potentiometer connected between - 10 e + 10V.

The cursor of the potentiometer can be connected to one of the analog inputs of the drive. Normally it
should be used the analog input 1 (terminals 1 and 2) becauseit is provided with filter.

The input choosen for that connection must be programmed in the menu 1/0 CONFIG as PID feed -
back, its value can be read in the PID feed - back parameter in the PID REFERENCE submenu.

Through PID offset 1 (or PID offset 0) it is possible to carry on the adjustement of the dancer position.

Connection to a load cell with full range + 10V.

The output of the load cell can be connected to one of thedrive analog input. Normally the analog input 1
(terminals 1 and 2) should be used because provided with filter.

The input choosen for that connection must be programmed in the menu I/O CONFIG as PID feed -
back, its value can be read in the PID feed - back parameter of the PID REFERENCE submenu.

The tension setting can be sent, with value 0...-10V, to one of the restant programmable analog inputsin
the 1/0O CONFIG menu as PID offset 0.
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6.16.3.5. Proportional - integral block

Feed-fwd PID

thr

} | 0
PI Steady

state

i Pl steady delay

@nternal PI

Enable PI PID integral freeze

—

thr l—

Gain

LEGEND:
@ /0 Parameter
B Parameter
0O Internal variable

Feed-forward sign:
positive gain = -1
negative gain = +1

PID error

PIP gain PID P init gain PID

Pl 'top lim PID

|

[

Feed-fwd PID

PI bottom lim PID

T

PI'l gain PID
|'init gain PID

Plintegral freeze

e © T
7 Internal Pl Ploutput PID  Real FF PID
integral freeze Sgﬂtéa'
—O0 — Pl output PID

— Pl central v 1 PID

—1
\—2 - Pl central v 2 PID
—3 |—@ Pl central v 3 PID

Central v sel PID

Figure 6.16.3.3: PI block description

The PI block receivesinitsinput the PID error parameter, which represents the error that must be elabo-
rated by the regulator. The PI block carries on a proportional-integral regulation, its output Pl output PID
after having been appropriately adapted, according to the system which has to contral, it will be used as
multiplier factor of the feed-forward (Feed-fwd PI D) obtaining the correct value of the speed reference for
the drive (Real FF PID).

The Pl block will be enabled setting Enable Pl PID = Enable. If Enable Pl PID has been programmed
onadigital input, this must be brought at ahighlogical level (+24V).

[Enable PI PID

T0931g
Parameter N. Value Standard
min max default configuration
Menu
Enable PI PID 769 0 1 Disabled *
T6392g

* Thisfunction can be set on adigital programmable input

Enable PI PID
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Enabled
Disabled

Enable of the proportional-integral block
Disabling of the proportional -integral block.
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PI P gain PID

PI I gain PID

PI steady thr

PI steady delay

P init gain PID

I init gain PID

PI central v sel

PI centralv1

PI centralv2

PI centralv3

PI top lim

PI bottom lim

PI integral freeze

PI output PID

Real FF PID
T0884g
Parameter description No. Value Standard
min max default configuration
PI P gain PID 765 0.00 100.00 10.00
PI I gain PID 764 0.00 100.00 10.00
PI steady thr 695 0 10000 0
PI steady delay 731 0 60000 0
P init gain PID 793 0.00 100.00 10.00
I init gain PID 734 0.00 100.00 10.00
PI central v sel 779 0 3 1 *
PI central v 1 776 | PIbottomlim| PItoplim 1.00
PI central v 2 777 | PIbottom lim| PI top lim 1.00
PI central v 3 778 | PIbottom lim| PI top lim 1.00 o
PI top limit 784 | PI bottom lim 10.00 10.00
PI bottom limit 785 -10.00 PI top lim 0.00
PI integral freeze 783 0 1 0 *
PI output PID 771 0 1000 x 0.00
PI top lim
Real FF PID 418 -10000 +10000 0

T6393g

*  Thisfunction can be set on adigital programmable input
** This parameter can be set on an analog programmable input

Pl P gain PID

Pl | gain PID

Pl steady thr

Proportional gain of Pl block

Integral gain of Pl block

Threshold feed-forward survey. If Feed-fwd PID isless than Pl steady thr the
integral regulation will befrozen, the proportional gain assumesthevaluesetin P
init gain PID.

When Feed-fwd PID overcomes the threshold, the integral regulation with the
gainsetinl init gain PI D will be enabled. The Pl block will mantainthe gainsP
init gain PID and | init gain PID for the time preset through Pl steady delay;
once el apsed thisdelay, they will be brought automatically to Pl P gain PID and
Pl | gain PID.
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Pl steady delay Time for which the gains P init gain PID and | init gain PID have been kept
operative after the overcoming of feed-forward Pl steady thr threshold.

Thedday timePI steady delay and the consequentely function of initial gainschang-
ing, is operative aso on thetransition L - H of the Enable Pl PID parameter.

P init gain PID Initial proportional gain. P init gain PID isoperative when feed-forward isless
than PI steady thr and at its overcoming, for thetime set in Pl steady delay or
on thetransition L - H of Enable PI PID for the same time.

| init gain PID Initia integral gain. | init gain PID isoperative after that thethreshold Pl steady
thr had been overcome or on thetransition L - H of Enable Pl PID for thetime
set in Pl steady delay.

Pl central v sel Output selector of the starting Pl block. PI central v sel (0...3) fixes which
between the 4 possible settings of theinitial value of the regulator integral com-
ponent (correspondent to initial diameter ) hasto be used .

PI central v sel can be set directly from keypad, serial line or through two digital inputs set respectively
as Pl central v SO e Pl central v S1.

Sdlecting Pl central v s = 0, when Pl block isdisabled (Enable Pl PID = Disable), is stored the last value
of the integral component calculated (correspondent to swift diameter). This value is what displayed in Pl
output PID. When enabled again the regulation restarts again from that value. The same functiondity has
been forseen also in case of switching off of the drive . Thiskind of operation can be used when controlling a
winder , it isnecessary , for any pourpose, | et the machine stopped and disabled the drives or even remove AC
incoming power from the electrical cabinet.

Selecting Pl central v sel = 1-2-3, when Pl block has been disabled, the value of PI output PID will be
set at what programmed in the correspondent parameter (x1000). When the drive is restarted after a
switching off, the precalculated value will be automatically set only if when powering up the drive, the
digital input programmed as Enable Pl PID isalready set at ahigh level.

Pl central v 1 Setting of thefirstinitial value of theregulator’sintegral component (correspon-
denttoinitial diameter 1). ThePI central v 1 valuemust beincluded inthelimits
setin Pl top lim PID e Pl bottom lim PID.

Pl central v 1 will be selected programming as 1 the parameter Pl central v sdl.

Pl central v 2 Setting of the second initial value of the regulator’s integral component (corre-
spondent toinitial diameter 2). The Pl central v 2 value must be included in the
limitssetin
Pl top lim PID e Pl bottom lim PID.

Pl central v 2 will be selected programming as 2 the parameter Pl central v sel.

Pl central v 3 Setting of thethirdinitial value of theregulator’sintegral component (correspon-
denttoinitial diameter 3). ThePI central v 1 valuemust beincluded inthelimits
given by PI top lim PID e Pl bottom lim PID.

Pl central v 3will be selected programming as 3 the parameter Pl central v sel.
Pl top lim It defines the higher limit of the adapting block of the PI correction.

Pl bottom lim It defines the lower limit of the adapting block of the Pl correction.
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The output of the Pl block represents the multiplier factor of feed-forward, whose value must be adapted
from the regulator inthe max. limitsincluded between +10000 and - 10000 and defined by PI top lim and
PI bottom lim. The value of these parameters will be defined according to the system that has to be
controlled; for a better comprehension please refer to the paragraph “ Examples of application”.

Pl integral freeze Freezing of the present condition of the regulator integral component.

Pl output PID Output of PI block, adapted to the values included between PI top limit and PI
bottom limit. At the switching on of the drive, Pl output PID acquires auto-
matically the selected value with PI central v sel multiplied with 1000.

Example: if Pl central v 2 = 0.5 is selected, at the start Pl output PID acquires value = 500.

When Enable Pl PID has been enabled, the output PI output PID is able, dipendentely from the input
error, to integrate its value up to the limits set with PI top limit or Pl bottom limit multiplied with 1000.

Example: PI top limit = 2, Pl output PID max = 2000.

The Pl block output will be further limited from the parameter saturation Real FF PID (see correspon-
dent parameter).

Aspreviously described, Pl output PID isused asmultiplier factor of thefeed-forward, in order to obtain
the angular speed reference of the motor. So in case the PID function is used to control a winder/
unwinder system, itsvalueisinversely proportional to the swift diameter.

Windering with a constant peripheral speed it can bevalid thefollowing:
w0Pl=w1d1

where

w, = angular speed at minimum diameter

® = minimum diameter

w, = angular speed at actual diameter

®, = actual diameter

0, = 0, X (D /D))

Setting appropriately the drive, w0 is equivalent to the maximum value of the feed-forward, then PI
output PID depends on (® /D).

Taking into consideration the internal coefficients of the firmware, it can be written:
Pl output PID = (®/®, ) x 1000

Thisformulacan be used to verify the accuracy of the setting when the systemisonworking or during the
procedure for the calculation of theinitial diameter.

Real FF PID Represents the feed-forward value which has been recalculated according to
the Pl correction. It will be calculated with the following formula:

Real FF PID = (Feed-fwd PID / 1000 ) x Pl output PID

The max. value of Real FF PID is +/- 10.000. In case during the working this limit had been reached, in
order to avoid dangerous phenomenons of regulator’s saturation, each further increase of Pl output PID
will be blocked.

Example: Feed-fwd = + 8000, the positive limit of Pl output PID will be automatically set at
10000/ (' 8000/ 1000 ) = 1250.
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6.16.3.6. Proportional - Derivative control block

PD P gain 1 PID
TPDPgainZPID 4@

PD P gain 3 PID i
J: Real FF PID

e O
ey

PID error PD output PID
LEGEND:
[ I/0 Parameter
PD D gain 1 PID
PD D gain 2PID PD D filter PID B Parameter
PD D gain 3 PID

O Internal variable

Figure 6.16.3.4: PD block description

The PD block receives the parameter PID error at its input, which represents the error that must be
elaborated by the regulator. The PD block carries out a proportional-derivative regulation, its output PD
output PID will be directly added to Real FF PID.

The PD block will be enabled setting Enable PD PID = Enable. If Enable PD PID has been pro-
grammed on adigital input, thisone must be brought to high logical level.

’ [Enable PD PID |

T0932g

Parameter N. Value Standard
min max default configuration
Menu
Enable PD PID 770 0 1 Disabled *

T6394g

*  Thisfunction can be set on adigital programmable input

Enable PD PID Enabled Enabling of the block proportional-derivative
Disabled Disabling of the block proportional-derivative

PD controls

PD P gain | PID
PD D gain | PID
PD P gain 2 PID
PD D gain 2 PID
PD P gain 3 PID
PD D gain 3 PID
PD D filter PID

PD output PID

T0885g
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Parameter N. Value Standard
min max default configuration

PD P gain 1 PID 768 0.00 100.00 10.00
PD D gain 1 PID 766 0.00 100.00 10.00
PD P gain 2 PID 788 0.00 100.00 10.00
PD D gain 2 PID 789 0.00 100.00 10.00
PD P gain 3 PID 790 0.00 100.00 10.00
PD D gain 3 PID 791 0.00 100.00 10.00

PD D filter PID 767 0 1000 0

PD output PID 421 -10000 +10000 0

T6395g

The gains of the block can be kept fixed and programmed in this case through the parameters PD P gain
1PID ePD | gain 1 PID, or changed dependentely from the machine parameters through the function
Adap spd reg, in this case the gains depend from PD P gain 1-2-3 PID e PD | gain 1-2-3 PID.

For example, it is possible to maodify dynamically the gains of PD block according to the speed, to a
regulation parameter internal to thedrive or to an analog input proportional to whatever unit related to the
machine. The behaviour of the regulator can be so configurated in the best way for the suitable needings.

NoTE:

PD P gain 1

PD D gain 1

PD P gain 2

PD D gain 2

PD P gain 3

PD D gain 3

PD D filter PID

PD output PID

When Adap Spd reg has been enabled (paragraph 6.13.2. of the manual), it operates
both on the PID function than on the gains of the speed regulator. So it isnecessary to
program appropriately all relative parameters. I1f one wishes to modify dynamically
only the gains of the speed regulator and keep fixed the gains of the PID function, itis
necessary set the three proportional gains and integral gains of the PD block at the
samevalue. Thesameisvalid in case the PID gains have to be dynamically modified
and the speed regulator gain must remain fixed.

Proportional gain 1 of the block PD (its selection depends on the eventual en-
abling of the function Adap Spd reg and its configuration).

Derivative gain 1 of block PD (its selection depends on the eventual enabling of
the function Adap Spd reg and its configuration).

Proportional gain 2 of the block PD (its selection depends on the eventual en-
abling of the function Adap Spd reg and its configuration).

Derivativegain 2 of block PD (its selection depends on the eventual enabling of
the function Adap Spd reg and its configuration).

Proportional gain 3 of the block PD (its selection depends on the eventual en-
abling of the function Adap Spd reg and its configuration).

Derivative gain 3 of block PD (its selection depends on the eventual enabling of
the function Adap Spd reg and its configuration).

Time constant of thefilter from the derivative side.

PD block output.
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LEGEND:
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Figure 6.16.3.5: Output reference block description

PD controls

PID out. Sign PID

PID output

T0886g

. Value Standard
Parameter description No. .
min max default configuration
PID output sign PID 772 0 1 1
PID output 774 -10000 +10000 0 *
T63969

* This parameter can be set on an analogue programmable outpuit.

PID out. sign PID

PID output

PD output PID

PID target

PID out scale
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T0887g
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Through this parameter it is possible to fix whether the output of the regulator
had to be bipolar or simply positive (clamp of negative side).

Display of regulator output. It ispossibleto program this parameter on an analog
output, in order to preform a references cascade in multidrive systems.
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Parameter N. Value Standard
min max default configuration
PID target 782 0 65535 1
PID out scale 773 -100.00 +100.00 1.000
T6397g
PID target Address of the parameter which contains the value which will be used as PID

target. To obtain the real settable value it is necessary to add +2000H (8192
decimal) to the parameter number.

PID out scale Matching factor of PID output. Its value depends on the parameter on which
one wishes to address the regulator output.

Through the parameter PID target it is possible to select in which point of the drive hasto be addressed
the output signal of the regulation; the selectable parameters are those signed as writing parameters (W
0 R/W) indicated in the paraghraph 10.4. “List of high-priority parameters’™”, the units are those indi-
cated in the notes at the end of the paraghraph.

Programming example of the speed reference 1 (parameter Speed ref 1) on PID target:
Menu OPTION
—> PID
——> PID target
——> PID target = 8234

On PID target it must be set the number of the parameter which has to be associated, choosing it from
the paragraph 10.4. “List of high-priority parameters” (Speed ref 1 has the decimal number 42). To
obtain the value it must be added the decimal number 8192 (fixed offset):

8192 + 42 = 8234.

NoTE: When the ramp function has been enabled, Speed ref 1 will be automatically pro-
grammed on its output; to have it available it is necessary to set parameter Enable
ramp = disable.

Speed ref 1 will be set in RPM X 4, considering that PID output assumes values included between
0....10000, it is necessary to set appropriately the calibration through PID out scale.

Calculatione of PID out scale;

If one wishes that PID output, at its max. value = 10000, corresponds at speed reference = 2000rpm it
IS necessary to set:

PID out scale = (2000 x 4) / 10000 = 0.8

It is possible to read the set value of Speed ref 1 in the appropriate parameter of the menu INPUT
VARIABLES / Speed ref.

NoTE: The value of PID out scale will be defined according to the system which has to be
controlled, for a better comprehension , please refer to the paragraph “Application
examples’.
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6.16.3.8. Function of calculation for initial diameter

Thisfunction allowsto perform apreliminary calculation of the diameter of an unwinder/winder beforeto
start theline. Thisalowsabetter control of the system avoiding unwilling balancing of the dancer.

The calculation is based on the measure of the movement of the dancer from the position of fullrange
lower than its central position of work, and on the measure of angular movement of the swift during the
initial phase.

Norta:

The result of the calculation is assigned to the parameter Pl output PID, and so it represents the multi-

The function of initial diameter calculation can be carried out only when the winder/

unwinder are controlled through dancer (no load cell) and the speed feed-back is

carried out through encoder.

plier factor of the feed-forward, in order to obtain the angular speed reference of the motor.
Itsvalueisuniversely proportional to the swift diameter.

LEGEND:

| Parameter

Encoder 1 position

Encoder 2 position

([ 1/0 Parameter

[0  Internal variable

Speed fbk sel T *
B

e

PID feed-back
after offset

Diameter

Minimum diameter
T Gear box ratio

calc

Diameter
calculation

- n

Dancer

constant

* Positioning spd

Max deviation

Diameter
calc st

Pl output PID

Figure 6.16.3.6: Diameter calculation block description

Diameter calc

Positioning spd

Max deviation

Gear box ratio

Dancer constant

Minimum diameter
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T0888g
Parameter N. Value Standard
min max default configuration
Diameter calc 794 0 1 0 *
Positioning spd 795 -100 +100 0
Max deviation 796 -10000 +10000 8000
Gear box ratio 797 0.001 1.000 1.000
Dancer constant 798 1 10000 1
Minimum diameter 799 1 2000 1
T63989g

* Thisfunction can be set on adigital programmable input.
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Diameter calc Enabling of theinitial function of diameter calculation.
The calculation will be enabled setting Diameter calc = Enable.
If Diameter calc has been programmed on adigital input, this must be brought
tological highlevel.

Positioning spd Motor speed at which iswished to positioning the dancer on its central working
position, during the cal cul ation phase of theinitial diameter.

Max deviation Value expressed in count of D/A which correspondsto the position of maximum
shift admitted by the dancer. At thisvalueit will be associated the starting mea-
surement of the dancer movement during the phase of calculation of theinitial
diameter.

During the preliminary phase of the commissioning, it isnecessary to carry out the self-calibration of the
analog inputs, so at the fullrange position of the dancer they will correspond, whatever was the value of
the analog input, at 10000 counts. The parameter M ax deviation, in order to guarantee a precise calcu-
lation of the movement , must be set at avalue sightly lower. (standard M ax deviation = 8000).

Gear box ratio Ratio reduction between the motor and the swift (< = 1).

Dancer constant It expresses the measure in mm corresponding to the total bunching of the mate-
rial in the dancer.

) ) Upper limit Upper limit
Winder/Unwinder __ D3N giitch = +1000 count Dancer switch = +1000 count
O ONONONG®)

electrical 0 | electrical 0
Central position A Central position
AL of working LI of working
Lower limit Lower limit
Gear box ratio switch =-1000 count switch = -1000 count
One pitch dancer Two pitches dancer
Dancer constant = ( AxL 2)x 2 Dancer constant = ( AL x 2) x 4

Figure 6.16.3.7: Diameter calculation

Measurement of Dancer constant:

With dancer in lower fullrange position, perform the self-calibration of the analog input programmed as
PID feed-back.

Set the keypad of the drive on the parameter PID feed-back.

Measure and multiply by 2, the distance in mm between the lower mechanical fullrange and the position
of the dancer, so that on the parameter PID feed-back will be displayed O (position of electrical 0).

Multiply the above calculated value by 2 if the dancer is composed by an only pitch, by 4 if the dancer is
composed by two pitches and so on, as per the figure above.

Minimum diameter Min. value of swift diameter (swift soul) expressed in cm.
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6.16.3.9. Procedure of calculation for initial diameter

The calculation isbased on the measurement of the dancer movement from the lower fullrange position to
itscentral working position, and on the measurent of the angular movement of the swift during the drawing
phase, for that reason, during this period one must be sure that the nip-roll downstream the unwinder, or
upstream the winder, mantaining the material blocked. For thisreason it is necessary to enable the regu-
lation of the nip-roll drive with speed reference = 0.

If alsolinegear are controlled by dancersor load cells, it isnecessary to carry out firstly the cal culation of
the diameter with consequentely drawing of the winders/unwinders, then the gear drawing.

The parameter PI central v sel must be set at 0 to avoid that Pl output PID will be automatically set at
apredefined value.

Bringing to a high logical level (+24V) the digital input programmed as Diameter calc, if the driveis
enabled, the procedure will be activated, during this phase the parameters Enable Pl PID e Enable PD
PID are automatically disabled.

Theregulation verifiesthe signal coming from the dancer potentiometer, if thisishigher than what already
set in Max deviation, the motor starts running with speed reference set in Positioning speed in order
to wind the material on the swift and bring the dancer inits central position of working.

The polarity of the reference assigned to Positioning speed will be anyway (winder or unwinder) equal
to the one of the working as swift winder.

If initially the regulation verifiesthat the signal coming from the potentiometer of the dancer islower than
what aready set in Max deviation, the motor starts running with speed reference set in Positioning
speed in order to unwind the material and bring the dancer on the point identified by M ax deviation, at
this point the reference will be inverted up to bringing the dancer in its central position of work.

When the dancer has reached the central position, the parameter Pl output PID will be set at a value
inversely proportional to the diameter and the digital output Diameter calc st, that indicatesthe end of the
fase of diameter calculation, will be brought to high logical level .

At this point, if Enable Pl PID and/or Enable PD PID are enabled, the system passes automatically in
regulation, for thisreason generally the digital inputs programmed as Diameter calc and Enable Pl PID
and/or Enable PD PID will be brought to high logical level at the sametime.

The output signal Diameter calc st can be used to reset the command Diameter calc (thiscommand will
be activated on the sliding edge of the digital input, for that reason must be brought to high logical level
after the supply of the regulation part of the drive and reset once the initial calculation phase has fin-
ished).

Thevalueof PI output PID will be calculated with the following formula:

Pl output PID = (Min diameter x Pl top lim) / Vaue of the calculated diameter

The parameters PI top limit and Pl bottom limit of the menu PI controls have to be set according to
the max. and min. diameter of the swift, for a better comprehension please refer to paragraph 6.16.3.10
“Application examples’.
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6.16.3.10. Examples of application

Control with dancer

Master Nip-roll
Reverse
«—EVEISE

Dancer Forward |

@

+10V

5Kohm

-10v

QECC

DRIVE DRIVE

/

Feed-forward

Feed-back

(Internal ramp
master drive)

Line speed
reference
+10V Forward

"
L -10V Reverse

Figure 6.16.3.8: Control with dancer
Machine data:

Rated speed of slave motor Vn = 3000rpm
Slave motors speed correspondent to the max. line speed = 85% Vn = 2550rpm
Max. correction of the dancer = +/- 15% of the line speed = +/- 382.5rpm

To the drive of the nip-roll slave, have to be send the analog signals regarding the line speed and the
position of the dancer (whose potentiometer will be supplied between terminals -10V... +10V) and the
digital commands regarding the enabling of the PID control.

The regulator output will be sent to the speed reference 1.

Drive setting: (here below are reported only the ones regarding the PID function)
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| nput/output
Set Analog input 1 as input for the cursor of the dancer.

Analog input 1/ Select input 1= PID Feed-back
Set Analog input 2 as line speed input (feed- forward).

Setting the feed-forward on analog input, seeing that this one is not directly inserted in the list of high-
priority parameters, it is necessary to pass through a supporting parameter PAD 0.....PAD 15.

Analog input 2 / Select input 2=PAD 0

Set Digital input 1 as enabling input of Pl block of the PID
Digital input 1 = Enable Pl PID

Set Digital input 2 as enabling input of PD block of the PID
Digital input 2 = Enable PD PID

Parameters
Set Speed base value equal to the rated speed of the motor.
Speed base value = 3000rpm

Set PID source as PAD 0.
(PAD 0 has been used as supporting parameter for the feed-forward reading on Analog input 2)

On PID source it must be set the parameter number which has to be associated, choosing it from the list
of paragraph 10.4. “List of high-priority parameters' (PAD 0 has the decimal number 503).

To obtain the value it must be added the decimal number 8192 (fixed offset):
PID source = (8192 + 503) = 8695

Set PID sour ce Gain so that Feed-fwd PI D reaches, in correspondance with the max. analog value on
Analog input 2, the 85% of its max. value = 10000 x 85%.

When an analog input is set on aPAD parameter, thiswill have a max. value +/- 2047.
So.  PID source Gain = (max Feed-fwd PID x 85%) / max PAD 0 = (10000 x 0.85) / 2047 = 4.153

Set PID target as speed ref.eference 1 Speed ref 1.

NoTE: When the ramp function is enabled, Speed ref 1 will be automatically programmed on
itsoutput, in order to keep it available, it isnecessary to set the parameter Enableramp
= Disable.

For PID target set the parameter number which has to be associated, choosing it from the list of
paragraph 104. “List of high-priority parameters’ (Speed ref 1 has the decimal number 42).

To obtain the value it must be added the decimal number 8192 (fixed offset)
PID target = 8192 + 42 = 8234
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Set PID out scale so that , in correspondance with the max. analog value on Analog input 2 (Feed-fwd
PID = 8500) and with Enable Pl PID and Enable PD PID = Disable, Speed ref 1 is the same at
2550rpm.

The parameter Speed ref 1 will set in RPM x 4, so:
PID out scale = (2550 x 4) / 8500 = 1.2

Set Pl central v sel = 1.
SetPl centralvl=1

In absence of a correction performed by the Pl block of the regulator, the line speed reference (Feed-
forward) must be multiplied by 1 and sent directly to the speed regulator of the drive.

Inthisapplication, generally, theregulator carries out amono type proportional control. The correctionwill
beindicated in percentage, according to the line speed, from 0 to the maximum.

Set PI top limit e Pl bottom limit so that, with max. banking of the dancer (max.value of the analog
input 1 = PID Feed-back) and setting the proportional gain of the Pl block at 15%, it will correspond an
equal proportional correction of feed-forward. For this reason set:

PI top limit = 10
Pl bottom limit = 0.1

Set Pl P gain PID = 15%
Set Pl | gain PID = 0%

With this configuration, having a correction proportiona to the line speed, the PI block is not able to
position the dancer at speed=0. In order to do the drawing in stop conditions, it is necessary to use onthe
PD block.

Set PD P gain PID at asuch value to alow the positioning of the dancer without large dynamics varia-
tion. For example:

PD P gain PID = 1%

If necessary use the derivative component as damping component of the system, programming for ex-
ample:

PD D gain PID = 5%

PD D filter PID = 20ms

If not necessary, mantain these parameters = 0.

In caseit is necessary to carry out areferences cascade for afurther drive, set PID output on an analog
output, for example:

Analog output 1/ Select output 1= PID output
(with Real FF PID = 10000 count, Analog output 1 = 10V).
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Control with load cell

Line speed )
Master Nip-roll
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- Feed-back B

Feed-forward
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Line speed
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Figure 6.16.3.9: Control with load cell

Machine data:

Rated speed of slave motor Vn = 3000rpm
Slave motors speed correspondant to the max. line speed = 85% Vn = 2550rpm
Max. correction of the dancer = +/- 20% of the line speed = +/-510rpm

Tothe davedrive must be sent the anal og signalsregarding the line speed and the position of theload cell
(whose potentiometer will be supplied between terminalsO....+10V) and thedigital commandsregarding
the enabling of the PID control.

The regulator output will be sent to the speed reference 1.

Drive setting: (here below are described only the ones regarding the PID function)

152 ——  FUNCTION DESCRIPTION




TPD 32-HGB

[nput/output.

Programm Analog input 1 as input for the cursor of the dancer.
Analog input 1/ Select input 1= PID Feed-back

Set Analog input 2 as line speed input (feed- forward).

To set the feed-forward on analog input, seeing that this one is not directly inserted in the list of high-
priority parameters, it is necessary to pass through a supporting parameter PAD 0.....PAD 15.

Analog input 2 / Select input 2=PAD 0

Set Analog input 3 as input for the tension set (PID offset 0).
Analog input 3/ Select input 3/ PID offset 0

Set Digital input 1 as enabling input of the Pl block of the PID
Digital input 1 = Enable PI PID

Set Digital input 2 as enabling input of the PI block of the PID
Digital input 2 = Enable PD PID

Parameters

Set Speed base value equal to the rated speed of the motor.
Speed base value = 3000rpm

Set PID source as PAD 0.
(PAD 0 has been used as supporting parameter of the feed-forward reading on Analog input 2)

For P1D source set parameter number which hasto be associated, choosing it from thelist of paragraph
10.4. “List of high-priority parameters (PAD 0 has the decimal number 503).

To obtain the value it must be added the decimal number 8192 (fixed offset):
PID source = (8192 + 503) = 8695

Set PID sour ce Gain so that Feed-fwd PID reaches, in correspondance with the max. analog value on
Analog input 2, the' 85% of its max. value = 10000 x 85%.

When an analog input is set on a PAD parameter , thiswill have a max. value +/- 2047.
So:  PID source Gain = (max Feed-fwd PID x 85%) / max PAD 0 = (10000 x 0.85) / 2047 = 4.153

Set PID target as speed reference 1 Speed ref 1.

NoTE: When theramp function isenabled, Speed ref 1 will be automatically programmed on
its output, in order to keep it available, it is necessary to set the parameter Enable
ramp = Disable.
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For PID target set the parameter number to which it will be associated, choosing it from the list of
paragraph 10.4 “List of high-priority parameters (Speed ref 1 has the decimal number 42).

To obtain the value it must be added the decimal number 8192 (fixed offset)
PID target = 8192 + 42 = 8234

Set PID out scale so that , in correspondence with the max. analog value on Analog input 2 (Feed-fwd
PID =8500) and with Enable PI PID e Enable PD PID = disable, Speed ref 1 isthe same at 2550rpm.

Speed ref 1 parameter will be set in RPM x 4, so:
PID out scale = (2550 x 4) / 8500 = 1.2
Programm PI central v sel = 1.

Programm Pl central v1=1

In absence of acorrection carried out from the Pl block of the regulator, the line speed reference (Feed-
forward) must be multiplied by 1 and sent directly to the speed regulator of the drive.

Inthisapplication, generally, theregulator carries out amono type proportional control. The correction will
be indicated in percentage according to the line speed, from 0 to the maximum.

Program PI top limit and Pl bottom limit so that, the max. correction of Pl block corresponds at 20%
of speed line.

PI top limit and Pl bottom limit parameters are the maximum and minimum. multiplier factor of Feed-
forward value.

At the max. line speed it will correspond 2550rpm of the motor (max. feed-forward).
Max. correction = 2550 x 20% = 510rpm

2550+510=3060rpm ——> PI top limit = 3060/ 2550 = 1.2

2550-510=2040rpm ——> PI bottom limit = 2040/ 2550 = 0.80

which corresponds to multiply the setting of Pl central v 1 (= 1) by + 20% (1.2) and - 20% (0.80).

With this configuration, having a correction proportional to the line speed, the Pl block is not able to apply
tension at speed = 0. In order to apply tension in stop conditions, it is necessary to use the PD block.

The gains of the single components must with loaded machine; it is possible to start tests with values
below indicated (default values):

Set Pl P gain PID = 10%
Set PI | gain PID = 10%
Set PD P gain PID = 10%

In case use the derivative component for forcing the regulator output during velocity changes of the
system, programming for example:

PD D gain PID = 5%
PD D filter PID = 20ms
If not necessary, mantain these parameters = 0.
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Incaseit is necessary to carry out areferences cascade for aanother drive, set PID output on an analog
output, for example:

Analog output 1/ Select output 1= PID output

(with Real FF PID = 10000 count, Analog output 1 = 10V).

NoTE: In caseit is necessary a system with the integral regulation enabled, also with feed-
forward = 0, able to apply tension with null error a'so when the machine is stopped,
please refer to the paragraph “Generic PID”.
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Winder/Unwinder control with dancer
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Figure 6.16.3.10 Winder/Unwinder control with dancer

Machine data:

Max. line speed =400m/min

Rated speed of the motor swift Vn = 3000rpm

Max. diameter of the swift = 700mm

Min. diameter of the swift = 100mm

Reduction ratio motor-swift = 0.5

One pitch dancer

Dancer stroke from the lower limit switch to the position of electric 0 = 160mm

To the drive of the winder/unwinder, have to be send the anal og signals regarding the line speed and the
position of the dancer (whose potentiometer will be supplied between theterminals-10V... +10V) and the
digital commands regarding the enabling of the PID control.

The regulator output will be sent to the speed reference 1.
Drive setting: (here below are described only the ones regarding the PID function)

[ nput/output

Set Analog input 1 as input for the cursor of the dancer.
Analog input 1/ Select input 1= PID Feed-back

Set Analog input 2 as line speed input (feed- forward).
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Setting the feed-forward on an anal og input, seeing that thisoneisnot directly inserted in thelist of high-
priority parameters, it is necessary to pass through a supporting parameter PAD 0.....PAD 15.

Analog input 2 / Select input 2 = PAD 0

Set Digital input 1 as enabling input of the Pl block of the PID
Digital input 1 = Enable Pl PID

Set Digital input 2 as enabling input of the Pl block of the PID
Digital input 2 = Enable PD PID

Set Digital input 3 as enabling input of the calculation function of initial diameter.
Digital input 3 = Diameter calc

Set Digital output 1 assignalling “ phase of calculation of starting diameter “.
Digital output 1 = Diameter calc st

Parameters

Set Speed base value equal to the rated speed of the motor.
Speed base value = 3000rpm

Set PID source as PAD 0.
(PAD 0 has been used as supporting parameter of the feed-forward reading on Analog input 2)

For PID sour ce set the parameter number to which it will be associated, choosing it from thelist of the
paragraph 10.4. “List of high-priority parameters (PAD 0 had the decimal number 503). To obtain the
correct value it must be added the decimal number 8192 (fixed offset):

PID source = (8192 + 503) = 8695

Set Gain source and PID out scale so that, in correspondance with the max. analog value on Analog
input 2 and without the PID correction (Enable Pl PID e Enable PD PID = Disable), the peripheral
speed of the swift in conditions of minimum diameter (soul) isthe same of the max. line speed.

Calculation of the motor speed in the condition above mentionned:

Vp=a x®minxw X R

where:

Vp = peripheral speed of the swift = line speed
dmin = min. diameter of the swift [m]

w = angular speed of the motor [rpm]

R = reduction ratio motor-swift

w=Vp/axdminx R=400/ (7 x 0.1 x 0.5) = 2546rpm = about 2550rpm
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Mantaining a 15% margin as to the saturation limit of the regulator (10000 count), it is necessary to set
PID source Gain so that Feed-fwd PI D reaches, along with the max. analog value on Analog input 2,
the 85% of its max. value.

When an analog input is set on a PAD parameter , thiswill have amax. value +/- 2047.

So:  PID source Gain = (max Feed-fwd PID x 85%) / max PAD 0 = (10000 x 0.85) / 2047 = 4.153

The speed reference of the motor is set in RPM x 4, so program as follows:
PID out scale = (2550 x 4) / (10000 x 0.85) = 1.2

Set PID target as speed reference 1 Speed ref 1.

NoTE: When the ramp function has been enabled, Speed ref 1 will be automatically pro-
grammed on itsoutput, to keep it availableit isnecessary to set the parameter Enable
ramp = Disable.

For PID target set the parameter number to which it will be associated, choosing it from the list of
paragraph 10.4. “List of high-priority parameters (Speed ref 1 has the decima number 42).

To obtain the correct value it must be added the decimal number 8192 (fixed offset):
PID source = (8192 + 42) = 8234

Set Pl central v sel = 0.

Withthisconfiguration, having acorrection proportiona to theline speed, the Pl block isnot ableto positionthe
dancer at speed = 0. In order to do the drawing in stop conditions, it is necessary to use the PD block.

Asdready previoudy the procedure determines the theoretical multiplier factor (Pl output PID) of feed-
forward asrelation of the diameter calculated, in order to send to the drive the correct speed angular value.

NoTE: When PI central v sel =0 has been selected and the the Pl block has been disabled,
the system keeps in memory, or reset automatically in case of switching off, the last
value calculated of Pl output PID. If it would be necessary to set the value in order
to have at the output an incorrect reference and so equal to the feed-forward, it is
possibleto configure adigital input as correction reset.

So configure:

Digital input 4 = PI central v SO

Pl central v 1= 1.00

Bringing thedigital input to logical highlevel, the Pl output PID will bereset.
Set PI top lim e Pl bottom lim according to the ratio diameters swift.

Parameters Pl top lim and Pl bottom lim can be considerated as multiplier factors, respectively max.
and min. of the feed-forward.

Considering that the angular speed of the motor and consequentely the corresponding reference, they
change inversely to the unwinder/winder diameter; set:

Pl toplim=1

Pl bottom lim = ®min/ ®max = 100/ 700 = 0.14

Below the explication of above setting.

Calculation of the angular speed of the motor:

o max. = VI / (z x Pmin x R) and o min=VI/ (& x ®max. X R)
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where:

o max. = angular speed of the motor in conditions of min. diameter [rpm]
w min = angular speed of the motor in conditions of max. diameter [rpm]
VI =line speed

dmin = min. diameter of the core [m]

dmax. = max. diameter of the core [m]

R = reduction ratio motor-winder/unwinder gear

o
o max. / w min =®dmax. / dmin fromwhich o min = (®min/ ®max) X @ max.

Considering that the parameters PI top lim and Pl bottom lim can be seen as multiplier factors of
respectively, min. and max. of the feed-forward.

Multiplying the feed-forward by PI top lim = 1, givesthe max. speed reference concerning the minimum
diameter.

Multiplying the feed-forward by PI bottom lim = 0.14, gives the min. speed reference concerning the
max. diameter.

Thisapplication operates by using the proportional-integral regulation.

Thegainsof asingle component will be experimentally set with loaded machine. It ispossibleto beginthe
tests with the values bel ow:

Set Pl P gain PID = 15%
Set Pl | gain PID = 8%
Set PD P gain PID = 5%

In case use the derivative component for forcing the regulated output during velocity changes of the
system. Programming for example:

PD D gain PID = 20%
PD D filter PID = 20ms

In case it is necessary to carry out a reference cascade for a another drive, program PID output on an
analog output, for example:

Analog output 1/ Select output 1= PID output
(with Real FF PID = 10000 count, Analog output 1 = 10V).

Parameters regarding the calculation function of the initial diameter

This function is always necessary when one has to control an unwinder or anyway when the starting
diameter isunknown.

Set Positioning spd at the value in rpm with which the initial positionning of the dancer hasto be done.
For example:

Positioning spd = 15rpm

The polarity of the reference assigned to Positioning speed will be anyway (winder/unwinder) equal to
the one of the functioning as swift winder.

If for example one hasto control an unwinder and the speed reference in standard functioning is positive,
assign to Positioning spd a negative value.
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Set Max deviation at avalue slightly lower than the one correspondent to the position of max. mechani-
cal sealing allowed by the dancer.

While the commissioning it is always necessary to carry out the self calibration of the analog inputs of the
drive, the one regarding analog input 1, with dancer in its position of lower fullrange, It is automatically

assigned to thisposition the value 10000. So in order to guarantee aprecise calculation it might be assigned:
Max deviation = 8000 (Value di default)

Set Gear box ratio equal to the reduction ratio between the motor and the winder/unwinder:

Gear box ratio=0.5

Set Dancer constant to the valuein mm correspondent to the total accumulation of material in the dancer:

Winder/Unwinder Dancer Upper limit
““““““““““““““““““““ switch = +1000 count
ONG)
Electrical 0
A Central position

LI of working

L~
N Lower limit

switch = -1000 count

Gear box ratio

One pitch dancer
AL =160mm

Dancer constant = ( AL x 2) x 2
= (160 x 2) x 2 = 640mm

Figure 6.16.3.11: Diameter calculation

Measure of Dancer constant:
Set the keypad of the drive on the parameter PID feed-back.

Measure and multiply by 2, the distance between the lower mechanical fullrange and the position of the
dancer so that in the parameter PID feed-back will be displayed O (position of O electric).

Asthe dancer is composed by one pitch, multiply the above calculated value by 2.

In this case set:

Dancer constant = 640mm

Programm Minimum diameter equal to the minimum value of the core diameter [cm]:
Minimum diameter = 10cm
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Use of the diameter sensor

" Winderfunwinder )
\ Nip-roll
Dancer O
0-10V
+10V
5Kohm
E M E
-10V
I I
DRIVE DRIVE
Feed-back

Feed-forward

Figure 6.16.3.12 Winder/unwinder control with sensor diameter

The diameter sensor can be favourably used in case of unwinder system with automatic gear.

In these cases, it is necessary to know the value of the starting diameter, in order to calculate the refer-
ence of the angular speed of the motor, before the insertion of the new core.

The transducer must set in order to supply avoltage signal proportional to the swift diameter.

VA
10V

5V

\4

90 0 900 0
Omin [Omax

Figure 6.16.3.13 Relation between transducer signal and swift signal
Example:
dmin= 90 mm transducer output = 1V
dmax=900mm transducer output = 10V
®  =450mm transducer output = 5V
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The analog input to which the sensor is connected, must be programmed as PI central V3.
The parameter Pl central v sel, must be set = 3.

When Enable Pl PID = disable, the value of PI central V3 iswritten in Pl output PID and used as
multiplier factor of the feed-forward.

As previously described in the instruction book, the setting of Pl output PID depends on the diameters
ratio, so thevoltage signal proportional to the diameter will be automatically recal culated with theformula:

Pl central V3= (F,/ F)

Where: ®, = minimum winder diameter
®, = actual diameter

Setting resolution = 3 digitsafter thecomma (asoif in Pl central V3 aredisplayed only 2 digits after the
comma).

Nore ! During the commissioning, it is hecessary to verify that the signal coming from the
sensor isreally proportional to the diameter and that its maximum valueis correspond-
ing to 10V (in case carry out the autotune of the analog input).

Besides, it is necessary to verify that Pl top lim and Pl bottom lim had been programmed
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Pressure control for pumps and extruders

Extruder

1oV 0... +10V

s Pressure
Feed-back transducer

Set Pressure

‘ setting

Feed-fwd \—/
/N DRIVE

T —F— +10v

Speed reference

Figure 6.16.3.14: Pressure control for pumps and extruder
Machine Data:
Nominal speed of the extruder motor Vn = 3000rpm
Pressure transducer 0... +10V

To the drive of the extruder slave must be sent: the analog signals concerning the speed reference, the
pressure transducer, the setting potentiometer of pressure (supplied between 0V... -10V) and the digital
commands concerning the enabling of the PID control.

The regulator output must be sent to the speed reference 1.

Setting of the drive: (here are described only the ones about the PID function)

[ nput/output.

Set Analog input 1 as input for the pressure transducer.
Analog input 1/ Select input 1= PID Feed-back

Set Analog input 2 as input for the ramp block. The output of the ramp block must be used as speed
reference. (feed- forward).

Analog input 2 / Select input 2 = Ramp ref 1

Set Analog input 3 as input for the tension setting (PID offset 0).
Analog input 3/ Select input 3/ PID offset 0

Set Digital input 1 as enabling input for the Pl block of the PID
Digital input 1 = Enable Pl PID
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Set Digital input 2 as enabling input for the PD block of the PID
Digital input 2 = Enable PD PID

Parameters

Set Speed base value equal to the motor nominal speed .
Speed base value = 3000rpm

Set PID source as Ramp output.

On PID source set the parameter number to which it will be associated, choosing it from the list of
section 10.4. “List of high priority parameters (Ramp output has the decima number113).

To obtain the correct value it must be added the decimal value 8192 (fixed offset):
PID source = (8192 + 113) = 8305

Set PID source Gain so that Feed-fwd PID reached in correspondance of the maximum value of Ramp
output (corresponding to the maximum val ue of the analog input 2), the 100% of itsvalue = 10000.

The ramp reference and its output automatically acquire as maximum value the setting of Speed base
value. Therefore it must be taken into consideration that each writing or reading of any parameter
concerning the speed is defined as RPM x 4.

So: PID source Gain = max Feed-fwd PID / (Speed base value x 4) = 10000 / (3000 x 4) = 0.833
Set PID target as speed referencel (Speed ref 1).

NoTE: When the ramp function is enabled, Speed ref 1 isautomatically set onits output. In
order to makeit availableit isnecessary to set the parameter Enableramp = Disable.
(Thissetting allowsthe working of the ramp block, but disconnectsits output from the
speed reference 1).

On PID target set the parameter number to which it will be associated, choosing it from the list of the
section 10.4. “List of high priority parameters” (Speed ref 1 has the decimal number 42).

To obtain the correct value it must be added the decimal value 8192 (fixed offset):
PID target = 8192 + 42 = 8234

Set PID out scale so that the maximum analog value on Analog input 2 (Feed-fwd PID = 10000) and
with Enable PI PID e Enable PD PID = Disable, Speed ref 1 were equal to 3000rpm.

The Speed ref 1 must be set as RPM x 4, then:
PID out scale = (3000 x 4) / 10000 = 1.2

Set Pl central v sel = 1.

SetPl centralv1=1

In absence of correction performed by the Pl block of the regulator, the line reference speed (Feed-
forward) must be multiplied x 1 and sent directly to the speed regulator of the drive.

Inthisapplication, generaly , the regulator makes a proportional-integral control.

Set PI top limit e Pl bottom limit in order to obtain a maximum correction of the Pl block equal to the
100% of the speed reference.
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The parameters Pl top limit and PI bottom limit could be considered as the multiplier factor respec-
tively maximum and minimum of the feed-forward.

Pl top limit=1
Pl bottom limit =0

In this application the regulator uses aproportional-integral type of control.

The gains of the various components must be set experimentally with the load on the machine. A refer-
enceit ispossible to start the test with the value below (default values):

Set Pl P gain PID = 10%
Set Pl | gain PID = 20%
Set PD P gain PID = 10%

If necessary use the derivative component for forcing the regulator output during vel ocity changes of the
system, setting for example:

PD D gain PID = 5%
PD D filter PID = 20ms
If not necessary what above specified, keep these parameters = 0.
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6.16.3.11. Generic PID

Drive settings: (here below are reported only the ones concering the PID function)

Input/output

Set Analog input 1 asinput of the variable which has to be regulated (Feed-back).
Analog input 1/ Select input 1= PID Feed-back

Set Analog input 2 as input of the probably setting signal (PID offset 0).

Analog input 2/ Select input 2/ PID offset 0

Set Digital input 1 asinput for the enabling of the PI block of the PID

Digital input 1 = Enable PI PID

Set Digital input 2 as input for the enabling of the PD block of the PID

Digital input 2 = Enable PD PID

Parameters

In case it necessary to use the regulator as “Generic PID”, then independent from the feed-forward
function, the parameter Feed-fwd PID must be set at its maximum value. In order to do thisit is neces-
sary to go through a PAD parameter.

Set PID source come PAD 0.

On PID sour ce set the parameter number to which it will be associated, choosing it from the list of the
section 10.4. “List of high priority parameters’ (PAD 0 has the decimal number 503).

To obtain the correct value, it must be added the decimal value 8192 (fixed offset):
PID source = (8192 + 503) = 8695

Set PAD 0 = 10000

(The parameter PAD 0 is situated in the menu’ “ Special Function™).

NoTE: Setting PAD 0 =-10000, the output regulator polarity will be overturned.
Set PID source Gain =1

Set PID target with the parameter number that has to be addressed to the output regulator.
To obtain the value it must be added the decimal value 8192.

The parameters that can be addressed are the ones described in the list of the section 10.4. “List of high
priority parameters’.

Set PID out scale according to the parameter on which has been addressed the regulator output.
From the section 10.4. “List of high priority parameters* comes out that:

The parameters concerning the speed are expressed as [SPD].

For al the drive sizes, the rated current will be 2000 [CURR], so:

PID out scale = 2000/ max. output PID = 2000/ 10000 = 0,2
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NoTE: In caseit would be necessary to use the drive with aprovisory current higher than the
rated cuurent of the drive, it is possible to increase the above described value of PID
out scale. For example, if one wants to obtain 1.5 times the size, one has to set:

PID out scale=0,2x1,5=0,3

Inthiscaseit isnecessary to enablethefunction of overload control “Overload contr” setting
correctly the values Overload current, Overload time, Base current and Pause Time.

NoTE: Thefirmware of the drive does not prerform acontrol on the polarity of the value sent,
for this reason, in case it is not wished address the regulator output on parameters
“Unsigned”, it is better set the PID output so that it can be only positive.

PID out. sign PID = Only positive

The parameters “Unsigned”, for example the current limits T current lim + and T current lim -, are
indicated in the “List of high priority parameters “ with the symbol “U16".

Set Pl central v sel = 1.
Set Pl centralv1=0

In this configuration, when is executed the transition Off / On of the parameters for the enabling of the
PID function, the regulator output starts from O.

In case it is wished to mantain stored the last value calculated also when the machine is disabled, it
necassary to use adigital input programmed as:

Digital input xx = Pl central v SO
Pl centralv1=0

Whenthedigital inputisat alow logiclevel (L), itisstored thelast value calculated, applying ahigh logic
level (H) the valueis reset.

Set PI top lim and PI bottom lim in order to obtain a correction of the PID block equal to 100% of its
maximum value.

Pl toplim=1
Pl bottom Iim =-1

In this configuration the PID block output will be either positive and negative.

Setting PI top lim =0, the positive part is blocked.

Setting PI bottom lim = 0, the negative part is blocked.

The gains of the various components must be set sperimentally with the machine loaded.
Itisso possible to start tests with the values bel ow indicated:

Set PI P gain PID = 10%

Set Pl | gain PID = 4%

Set PD P gain PID = 10%

In case, use the derivative component as damping component of the system, setting for example:
PD D gain PID = 5%

PD D filter PID = 20ms

If not necessary what above specified, keep these parameters = 0.
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6.16.3.12 Application note

Dynamic modification of the integral gain of the Pl block

Normally the integral gain of the PID is set to avalue that is much lower as much higher isthe diameter
ratio of the controlled swifts. A too big value could allow agood regul ation at the smallest diameters but
it could cause strong jumps of the system when the swift reaches larger diameters.

On the contrary too low values of theintegral gain could cause, on minimum diameter conditions, a shift
of the dancer position fromits electric zero condition, that would be much larger asmuch higher istheline
speed. This happens because the charge and discharge of theintegral component occurs within a shorter
timein the variation time of the diameter.

In case of higher ratio diameters could be necessary to modify dinamically the value of the parameter Pl
| gain PID according to the actual diameter.

At the moment this functionality has not been yet implemented as specific function.
Anyway it is possible to obtain it through the use of the LINK functions.

Supposing for exampleto control awinder having adiametersratio of 1/10.

The function LINK 1 is used to get a connection between the diameter and the value of the integral
component of the Pl block.

Theintegra component of the regulator must have a behaviour inversely proportional to the diameter.

The value of the parameter Pl output PID already follows this behaviour, infact it changes according to
the relation @, / @ _.

Where: @, = minimum swift diamenter
®_, = actual swift diameter

The operation to carry out through the LINK parameter is.
Pl output PID x KI =PI | gain PID

Where K| corresponds to the value of theintegral component on minimum diameter condition.

Supposing that by functioning tests comes out that the system, on condition of minimum diameter isable
to work till the maximum speed with steady dancer in electric zero position with Pl | gain PID = 40%.

The LINK source must be associated to Pl output PID [n°® 771]:
Sourcelink 1 = 8192 + 771 = 8963

TheLINK degtination must be associated to the value of theintegral component= parameter Pl | gain PID [n° 764]:
Destination link 1 = 8192 + 764 = 8956

The multiplier factor must be set to the value defined by the functioning tests above mentioned.
Mul gain link 1 = 40
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Besides, it will be necessary to set:

Div gain link 1 = 1000 *
Input max link 1 = 1000 "
Input min link 1 =100
Input offset link 1 =0
Output offset link 1 =0
Input absolute link 1 = OFF

The value 1000 is defined by PI top lim which will bein this case = 1 (correspondent to a maximum
value of Pl output PID = 1000).

The value 100 is defined by Pl bottom lim which will be in this case = 0.1 (correspondent to a
minimum value of Pl output PID = 100).

With this configuration at minimum diameter it will correspond an integral gain = 40% and at maximum
diameter it will correspond an integral gain = 4%, between the two setpointsthe gain will changewith an
hyperbolic characteristic.

40%----- 1000 ---}---}-
Pl1gain PID = (Po/ Patt) x KI
o) a [KI = 40%]
o o
% 20% ---- 8.500
> 5
- o
o T
8% 200 '
4% 100 :
I
100 2% 500 1000
do Dmax

Figure 6.16.3.15: PI | gain PID and PI output PID

Thevalue of PI | gain PID will be displayed in the relative parameter of the submenu PI controls.

If necessary, usingthe LINK 2, it ispossibleto modify dinamically also the proportional gain P gain PID.
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Figure 6.16.3.16:
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6.17. TORQUE WINDER FUNCTION

The center wind function inside the TPD32 convertersis used to control winders and unwinders whose
tension regulationis carried out viaan open or closed loop control.

Apart from calculation functions for torque, diameter, compensation and Taper tension, the system fore-
sees the calculation of the motor speed reference. Such function alows to use the drive on the four
regulation quadrants controlling both winders and unwinders, and to control the motor with a peripheral
speed proportional to the diameter in case of a break of the wound material.

The torgue is adjusted according to the motor flux, thus meaning that the system is suitable to control
motors with a constant torque-power ratio.

The closed loop regul ation foresees an analog input for theloading cell 0...10V, 0...20mA, 4...20mA.

The output of the center wind function is sent directly to the current limits; the specific parameters T
current lim +/- and the limits set by the programmable overload function are anyway active in order to
protect both theinverter and the motor; among the three possibl e settings the one with the lowest valueis

always the most important.

Input / Output

Line spd source

Ref spd source

Analog inputs
Tension ref

Tension red
Diam preset 3

Analog outputs
Roll diameter
Act tension ref

Torque current
W reference
Actual comp

Digital inputs
Torque winder En
Diam calc Dis
Diam inc/dec En

Wind/unwind
Winder side

Line speed sampling parameter. It isused exclusively for the diameter calculation.
The speed threshold, Ref speed thr, under which the calculation procedure is
blocked, refers to Ref line speed. It can be programmed as analog input or
encoder inpuit.

Linereference sampling parameter. It isused exclusively for the calculation of:
- theinertia compensations

- the line speed reference.

It can be programmed as analog input or encoder input.

Per cent tension reference; 10V (20mA) = 100%.
Per cent decrease in the Taper tension; 10V (20mA) = 100%.
Setting of the starting diameter; 10V (20mA) = max. diameter.

Present diameter; 10V = max. diameter.

Tension reference decreased by the Taper percentage; 10V = 100% Tension
ref.

Request for torque current; 5V = drive size.
Reference for angular speed, 10V = 100% Base omega.

Active compensation monitor (it sums up static, dynamic and inertial frictions);
5V =drivesize.

Enabling of the center wind function.
Enabling of the diameter calculation.

If enabled and if winder, the calculated diameter can never decrease; if unwinder
the cal culated diameter can never increase. It isused toimprovethe system stability.

Winder/unwinder selection: 0 =winder, 1 = unwinder.
Sel ection of thewinding/unwinding side: 0= up, 1 =down
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Diam preset sel 0
Diam preset sel 1
Diam reset

Taper Enable
Speed match
Line acc status
Line dec status
Line fstp status

Speed demand En

Closed loop En

Digital outputs

Diameter reached

Spd match compl

SEl

L SD digital input; preselection of the starting diameter.
MSD digital input; preselection of the starting diameter.
Reset of the calculated diameter.

Enabling of the Taper function.

Cail “launching” phase command for automatic switching.
Active acceleration.

Active deceleration.

Fast deceleration.

The last three parameters are inputs sending to the drive the status of the line
speed: they are used when the internal calculation procedure for the line accel-
eration isdisabled.

Enabling of the speed reference calculation.
Enabling of the closed loop control.

Indication: the diameter threshold has been overcome.
Indication: the “launching” speed has been reached.

6.17.1. Diameter calculation

OPTIONS

172

TORQUE WINDER

Diam Calculatio

Roll diameter

Line speed

Ref line spd

Diam calc Dis

Diam inc/dec En
Wind/unwind
Minimum diameter

Maximum diameter

Line spd source

Ref spd source

Line speed gain

Ref speed gain

Base omega
Ref speed thr
Diam filter

Diam init filter

Diam stdy delay

Diam reset
Diam thr
Diam reached

Diam preset sel

Diam preset 0

Diam preset 1

Diam preset 2

Diam preset 3
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L. Value Standard
Parameter description No.
min max factory configuration
Roll diameter [m] 1154 ok
Line speed [ %] 1160 0.00 200.00
Ref line spd [%] 1286 0.00 200.00
Diam calc Dis 1161 0 1 ON *
OFF/ON
Diam inc/dec En 1205 0 1 Disabled *
Disabled/Enabled 0
Wind/unwind 1187 0 1 Winder *
Unwinder/Winder 0
Minimum diameter [mm] 799 1 2000 100
Maximum diameter [m] 1153 0.000 32.000 1.000
Line spd source 1204 0 65535 0
Ref spd source 1284 0 65535 0
Line speed gain 1156 0 32767 0
Ref speed gain 1285 0 32767 0
Base omega [rpm] 1163 0 8191 1500
Ref speed thr [%] 1155 0.00 150.00 5.00
Diam filter [ms] 1162 0 5000 100
Diam init filter [ms] 1206 0 5000 100
Diam stdy delay [ms] 1207 0 60000 0
Diam reset 1157 0 1 0 *
Diam thr [%] 1158 0.00 150.00 10.00
Diam reached 1159 0 1 o
Diam preset sel 1168 0 3 0 *
Diam preset 0 [m] 1164 0.000 32.000 0
Diam preset 1 [m] 1165 0.000 32.000 0
Diam preset 2 [m] 1166 0.000 32.000 0
Diam preset 3 [m] 1167 0.000 32.000 0 o
T1135¢
* This parameter can be set on a programmable digital input.
** This parameter can be set on a programmable digital output.
*xk This parameter can be set on a programmable analog input.

*kk This parameter can be set on a programmable anal og output.

The inputs received by the diameter calculator are the angular speed of the controlled motor and theline
speed. The latter can be measured through an analog input or an encoder.

Thevalue of the cal culated diameter can be sent to an analog output; viaadigital output it isalso possible
to state the overcoming of a programmabl e threshold.

It is possible to select four values of the starting diameters; one value can derive from an analog input.

Roll diameter
Line speed

Ref line speed
Diam calc Dis

Diam inc/dec En

Wind/unwind

Monitor of the calculated diameter in[m].
Monitor of theline speedin [%0].
Reference monitor for the line speed in [%0].

Disabling of the diameter calculation (see aso par. Ref speed thr). In case
such function istemporarily disabled during the functioning period, the system
stores the last calculated value.

If enabled and if winder, the calculated diameter can never decrease; if unwinder
the calculated diameter can never increase. It is used to improve the system
stability.

Winder/unwinder selection. If the selectioniscarried out viaadigital input: OV =
winder , +24V = unwinder.
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Minimum diameter
Maximum diameter
Line spd source

Line speed gain
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Value of the minimum diameter in [mm].
Value of the maximum diameter in[m].

Number of the sampling parameter for the line speed. In order to obtain thereal
number to be set, it is necessary to add +2000H (8192 decimal) to the parameter
number.

Programming examplefor the encoder 1 (connector XE1) on Line speed sour ce:
OPTION Menu
> Torque winder
> Diam calculation
—— > Line speed source = 8619

Paragraph 10.4. “ List of the high priority parameters’ shows that Enc 1 speed
has the decima number 427. In order to obtain the value to be entered it is
necessary to add 8192 decimal (fixed offset): 8192 + 427 = 8619

Programming example for the analog input 2 on Line speed sour ce:
a) input programming on a PAD parameter
/O CONFIG Menu
——>Anaog input
——>Anaoginput 2
—— > Selectinput 2=PAD O

b) setting of PAD 0 as aline speed input:
OPTION Menu
> Torque winder
> Diam calculation
—— > Line speed source = 8695

Paragraph 10.4. “ List of the high priority parameters shows that PAD 0O has
the decimal number 503. In order to obtain the valueto be entered it is necessary
to add 8192 decimal (fixed offset): 8192 + 503 = 8695

Calibration value for theline speed.

Its setting depends on the sampling parameter of the line speed; it is used to
obtain “Line speed” = 100% at its maximum value

The calculation of Line speed gain must be carried out with the formula:
[32768 x 16384 / (maximum value of the sampling parameter x 8)] -1

Programming examplefor the encoder 1 (connector XE1) on Linespeed sour ce:

If the encoder has an unknown rotation speed, the input value of the encoder 1
can beread in the

MONITOR Menu
> Measurements
- > Speed
——> Speed inrpm
—— > Enc 1 speed
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Ref spd source
Ref speed gain

Base omega

Line speed thr

Diam filter
Diam init filter
Diam stdy delay
Diam reset
Diam thr

Diam reached
Diam preset sel

Diam preset 0
Diam preset 1
Diam preset 2

Diam preset 3

TPD 32-HGB

Remember that the drive internally converts the speed in RPM x 4, therefore
assuming to have maximum Enc 1 speed = 1500rpm:

Line speed gain = [32768 x 16384 / (1500 x 4 x 8) — 1] = 11184

Programming example for the analog input 2 on Line speed sour ce:

When an analog input is set on a PAD parameter, its maximum value is + / -
2048, therefore in order to have Line speed = 100%:

Line speed gain = [32768 x 16384 / (2048 x 8) — 1] = 32767

(Inorder to obtain afinetuning it is necessary to carry out the self tuning proce-
dure of the analog input).

Their functions are similar to Line speed source and Line speed gain. They
can set the signal used for the calculation of the inertia compensations and of the
gpeed reference. With the exception of particular conditions, for exampleadifference
between the line speed and the speed reference due to the presence of aloop on
the material, such values are set on the same source with the same gains.

Value in [rpm] corresponding to the maximum angular speed of the winder/
unwinder (motor shaft side).

Line speed detecting threshold in %.

When “Ref line speed” islower than “ Ref speed thr” the diameter calculationis
stopped. The diameter iskept at a constant value. When “ Ref line speed” over-
comesthethreshold, the diameter calculation isenabled with aninitial filter cor-
responding to Diam init filter for thetime set in Diam stdy delay. At the end of
thistime the filter will be set to Diam filter.

Filter onthe diameter calculationin [mg].

Initial filter onthe diameter calculationin [mg].

Timein [ms] during which the value of Diam init filter iskept active after Line
speed thr has been overcome.

Diameter reset. When this parameter is enabled, the diameter gets a starting
value selected with Diam preset sel.

Programmable diameter threshold as a percentage of Maximum diameter.
The threshold overcoming is detected by Diam reached and it can be sent to a
digital output.

Indication for the overcoming of the diameter threshold.

Selector of the starting diameter [0...3]. Diam preset sel can be set directly
viathekeypad or serid lineor viatwo digital inputs programmed as Diam pr eset
sel 0 and Diam preset sel 1, the selection in this case is carried out with a
binary logic.

0 starting diameter in [m]. The setting of this value must be included between
Minimum diameter and Maximum diameter.

1 starting diameter in [m]. The setting of this value must be included between
Minimum diameter and Maximum diameter.

2 starting diameter in [m]. The setting of this value must be included between
Minimum diameter and Maximum diameter.

3 starting diameter in [m]. The setting of this value must be included between
Minimum diameter and Maximum diameter.

It can be assigned to an analog input, in this case 10V correspond to M aximum
diameter and the voltage referring to the minimum diameter is= 10 x (Mini-
mum diameter / Maximum diameter).
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6.17.2. Torque calculation

The torque calculator is made of three blocks:

1 Torque calculation according to the winder/unwinder ray and to the set tension: C=T xr

2. Calculation of the static, dynamic and inertial compensations

3. If the Taper function is enabled, the calculation of the tension curve is made according to the ray.

The tension and Taper reduction references can be sent via an analog input, serial line or field bus. The
calculation of the angular accel eration, necessary to theinertial compensations, can be carried out through
asuitable internal function or by stating via three digital inputs the acceleration, deceleration and fast
deceleration conditions.

The connection to the PID function belongs to the compensation block. Such connection is necessary
when aclosed |oop tension control with loading cell iscarried out.

Thecalculation result issent directly to the drive current limits and can be monitored in the parametersin
use Tecur lim + and In use Tcur lim — of the LIMITS menu.

The standard parameters T current lim +/- and the limits set by the programmable overload function are
anyway active in order to protect both the inverter and the motor; the setting with the lowest value is
awaysthemost important. It isalso possibleto set aspecific current limit for the coil “launching” function
during an automatic switching. The outcoming tension value and that of the cal culated torque current can
be monitored on the anal og outputs.

OPTIONS
TORQUE WINDER

Torque calculat

Tension ref

Tension scale
Act tension ref
Torque current

T1115i

L. Value Standard
Parameter description No. - .
min max factory configuration
Tension ref [%] 1180 0.00 199.99 0.00 *
Tension scale [%] 1181 0 200 100
Act tension ref [%] 1194 0.00 199.99
Torque current [%] 1193 0.00 200.00 o
T1140g
* This parameter can be set on a programmable analog input.
*x This parameter can be set on a programmable analog output.
Tension ref Per cent tension reference.
Tension scale Scale factor of the torque current in %.

Thisparameter isused when the val ue of the maximum winding torque hasto be
limited or when aclosed loop control isused in order to adjust the torque current
value to the real tension on the material measured by the loading cell.

As for tuning refer to paragraph Application example.

Act tension ref Monitor of the % tension reference less the Taper percentage set via Tension
red; if the Taper function is not enabled, it corresponds to Tension ref.
Torque current Monitor for the requirement of the torque current in %.
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6.17.2.1. Compensations and closing of the tension loop

OPTIONS

TORQUE WINDER

Torque calculat

Comp calculat

Int acc calc En

Time acc/dec min

Acc/dec filter

Line acc %

Line dec %

Line fast stop %

Line acc status

Line dec status

Line fstp status

Variable J comp

Constant J comp

Act var J comp

Act const J comp

Mat width

Static f

Dinamic f

Static f Zero

Actual comp

Closed loop En

Close loop comp

T1120i

L. Value Standard
Parameter description No.
min max factory configuration
Int acc calc En 1183 0 1 Enabled *
Disabled/Enabled 1
Time acc/dec min [s] 1182 0.15 300.00 9.01
Acc/dec filter [ms] 1212 0 5000 30
Line acc [%] 1184 0.00 100.00 100.00
Line dec [%] 1185 0.00 100.00 100.00
Line fast stop [%] 1186 0.00 100.00 100.00
Line acc status 1188 0 1 OFF *
Line dec status 1189 0 1 OFF *
Line fstp status 1190 0 1 OFF *
Variable J comp [%] 1171 0.00 199.99 0
Constant J comp [%] 1172 -100.00 +100.00 0
Act var J comp [%] 1192 - 200.00 0
Act const J comp [%] 1191 - 200.00 0
Mat width [%] 1173 0.00 100.00 100.00
Static f [%] 1174 0.00 199.99 0
Dinamic f [%] 1175 0.00 199.99 0
Static f Zero 1287 0 1 Disabled
Disabled/Enabled 0
Actual comp [%] 1213 -200 +200 o
Closed loop En 1214 0 1 Disabled
Disabled/Enabled 0
Closed loop comp 1208 -32767 +32767
T1145g
* This parameter can be set on aprogrammable digital input.
*x This parameter can be set on a programmable digital output.
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Int acc calc En

Time acc/dec min

Acc/dec filter
Line acc %

Line dec %

Line fast stop %

Line acc status
Line dec status

Line fstp status
Variable J comp

178
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Enabling of the calculation of the coil acceleration.

If enabled this function carries out the calculation of the angular acceleration
insidethedrive. Inthiscaseit is necessary to set just the value of Time acc/dec
min. If disabled, it is necessary to set the parameters Line acc %, Line dec
% , Fast stop % and Time acc/dec min and to supply the corresponding
statusindication to thedigital inputs.

Timein[s] corresponding to the lower accel eration, decel eration and fast decel -
eration time.

Filter in [ms] on the calculation of the acceleration inside the drive.
Acceleration time as a percentage of Time acc/dec min.
Ex:  Acceleration = line deceleration = 10s
Fast deceleration (fast stop) = 5s
Time acc/dec min = 5s
Lineacc % = (5/ 10) x 100 = 50%
Deceleration time as a percentage of Time Acc/dec min.
Ex: Acceleration = line deceleration = 10s
Fast deceleration (fast stop) = 5s
Time acc/dec min = 5s
Line dec % = (5/ 10) x 100 = 50%
Fast deceleration time as a percentage of Time Acc/dec min.
Ex:  Acceleration = line deceleration = 10s
Fast deceleration (fast stop) = 5s
Time acc/dec min = 5s
Linefast stop % = (5/5) x 100 = 100%
Acceleration stating input .
Deceleration stating input.

Thesetwo indications are combined with the drive digital outputs Acc state and
Dec state (see fig. 6.17.1).

Ramp output

Acc status

Dec status

Figure 6.17.1: Acceleration and deceleration indication

Indication of afast deceleration.

Torque compensation due to the wound material as a percentage of the drive
rated current. As for tuning see the paragraph Application example.
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Constant J comp
Act var J comp
Act const J comp

Mat width
Staticf

Dinamic f

Staticf Zero

Act comp

Closed loop En
Closed loop comp

TPD 32-HGB

Compensation of the fixed section (motor, reducer,pin) as a percentage of the
drive rated current. As for tuning see the paragraph Application example.

Monitor for the active compensation of the variable section as a percentage of
the drive rated current.

Monitor for the active compensation of the fixed section as a percentage of the
drive rated current.

Width of the wound material as a percentage of the maximum width.

Compensation of the static frictions as a percentage of the drive rated current.
As for tuning see the paragraph Application example.

Compensation of the dynamic frictions as a percentage of the driverated current.
As for tuning see the paragraph Application examples.

By setting the parameter on "Enabled", the friction compensation is compl etely
inserted for al speed values. When it set as "Disabled", the static friction
compensation is completely inserted with Ref line speed = 1.5%.

Monitor for the active compensations (it sumsup the static, dynamic and inertial
frictions) as a percentage of the drive rated current.

Enabling of thetension loop closing (to be used with aloading cell).

Monitor for the active compensation, output of the PID regulator used for the
loop closing.
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6.17.2.2. Taper function

OPTIONS

TORQUE WINDER

Torque calculat

Taper function

Taper enable

Init diameter

Final diameter

Tension ref

Tension red

Act tension ref

T1125i

L Value Standard
Parameter description No. - .
min max factory configuration
Taper enable 1176 0 1 Disabled *
Disabled/Enabled 0
Init diameter [m] 1177 0.000 32.000 0.1
Final diameter [m] 1178 0.000 32.000 1.000
Tension ref [%] 1180 0.00 199.99 0 o
Tension red [%] 1179 0.00 199.99 0 o
Act tension ref [ %] 1194 0.00 200.00 0 o
T1150g
* This parameter can be set on aprogrammable digital input.

* %

* k%

This parameter can be set on a programmable anal og input.
This parameter can be set on a programmable anal og output.

Tension ref x 6 -

Act tension ref

Tension ref

Tension red)
100

Roll diameter

Min Max
diameter diameter
Init Final
diameter diameter

Taper enable
Init diameter
Final diameter
Tension ref
Tension red
Act tension ref
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Figure 6.17.2: Relation among the Taper function parameters

Enabling of Taper function.

Diameter for the starting of the taper tension reduction in meters.
Diameter for the ending of the taper tension reduction in meters.

Tension reference in %.

Taper tension reduction as a percentage of Tension ref.

Monitor for the active tension reference as a percentage of Tension ref.
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6.17.3. Calculation of the speed reference

OPTIONS

TORQUE WINDER
Speed demand

Speed demand en

Winder side

W gain

Speed match

Spd match gain

Spd match acc

Spd match dec

Spd match compl

Spd match torque

W offset

Offset acc time

W target

W reference

Jog TW enable

Jog TW speed

T1130i

The calculation and control of thereference for the motor angular speed allow to usethe drive on thefour
regulation quadrants both with awinder and unwinder control and to control the motor with a peripheral
speed proportional to the diameter in case the wound material breaks down.

Such program block contains also the control of the coil “launching” reference during the initial and

automatic switching phases with a stopped line.

The calculator output can be addressed to one of the four possible speed references of the drive or on an

anal og output.
Parameter description No. - Value Standard
min max factory configuration
Speed demand En 1215 0 1 Disabled
Disabled/Enabled
Winder side 1201 0 1 Up *
Up/Down 0
W gain [%] 1202 0 100 0
Speed match 1195 0 1 OFF *
OFF/ON
Spd match gain [%] 1200 0 150 100
Spd match acc [s] 1196 0.30 300.00 83.88
Spd match dec [s] 1197 0.30 300.00 83.88
Spd match compl 1203 0 1 o
Spd match torque [%] 1216 0 200 100
W offset [rpm] 1199 0 1000 0
Offset acc time [s] 1198 0.30 950.00 83.88
W target 1210 0 65535 0
W reference [rpm] 1217 -8192 +8192 R
Jog TW enable 1256 0 1 Disabled *
Disabled/Enabled
Jog TW speed [%] 1255 0 100 0
T1155g
* This parameter can be set on aprogrammable digital input.
*x This parameter can be set on a programmable digital output.
rokk This parameter can be set on a programmabl e anal og output.
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Speed demand En
Winder side
W gain

Speed match
Spd match gain

Spd match acc
Spd match dec

Spd match compl
Spd match torque
W offset

Offset acc time

W target

W reference
Jog TW enable
Jog TW speed
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Speed reference calculation enabled.
Selection of thewinding/unwinding side: 0 = up, 1 =down

Setting of the speed reference gain used to saturate the loop. Parameter as a
percentage of the increasing/decreasing value of the angular speed reference.

Command of the coil “launching” phase for an automatic switching.

Setting of the speed reference gain during the launching phase, 100% corre-
sponds to a peripheral speed equal to the line speed.

Motor accel eration time during the launching phase, in[].

Motor deceleration timein [g] if during the launching phase a stop command is
given.

Indication of acompleted launching ramp, if it isprogrammed on adigital output
it can be used to state that the coil can be changed.

Setting of the torque current during the launching and change phase. The param-
eter is given as a percentage of the drive rated current.

Offset setting on the speed referencefor theinitial phase of the winder/unwinder
when the line is stopped. The parameter isgiven in [rpm].

Setting of the ramp for the initial phase when the machine is stopped. The pa-
rameter is given in [g]. It refers to Speed base value.

Parameter number where the speed reference has to be addressed to. In order
to obtain the real number to be set, it isnecessary to add +2000H (8192 decimal)
to the parameter number.

1 Addressing example on the speed reference 2:
OPTION Menu
> Torque winder
—— > Speed demand
—— > W target = 8235

Paragraph 10.4. “ List of the high priority parameters’ shows that Speed ref
2 has the decimal number 43. In order to obtain the value to be entered, it is
necessary to add 8192 decimal (fixed offset): 8192 + 427 = 8235

Monitor for the speed reference.

Jog function enabled.
Reference setting for Jog function. The parameter is given as a % of Line spe
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Control of the speed reference

In order to cal culate the speed reference during the different functioning phases of the machine, a status
logic has been developed. The status sequence and the operativeness is described in the figure 6.17.3.

Status 1

(default) Int acc time =0

Int dec time =0
Int offset acc time = Offset acc time
Int w offset = W offset

77

Int acc time =0

Int dec time = Spd match dec
Int offset acc time = 0

Int w offset = 0

N

Start (drive) = 0 Speed match = 1

Start (drive) =0
S/e/]
(077'1/@

S

© A
Speed match =0
Int acc time = 0 Int acc time = Spd match acc
Int dec time =0 Int dec time =0
Int offset acc time = 0 Int offset acc time = 0
Int w offset = W offset Int w offset = 0

Figure 6.17.3: Operative sequence of the functioning status

Status 1:

Default status, this system condition is given when the driveisin a Stop condition. The speed refer-
enceis zero.
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Status 2:

The system reaches this status when the Start command is given.

When the lineis stopped, the initial phase reference W offset is assigned with the ramp time Offset
acc time.

When thelineis started, the motor speed reference follows its profile with avalue corresponding to:
W reference = £ Line speed x (Minimum diameter + Roll diameter) = (W gain % + W offset)
thesign of:

* Line speed x (Minumum diameter + Roll diameter)

ispositiveif Wind/unwind = winder

isnegativeif Wind/unwind = unwinder

thesign of:

+ (W gain % + W offset)

isusually positive, it could be changed only if during the accel eration or decel eration phases atorque
inversionisrequired.

The polarity of W reference will be further inverted if Winder side=1
(winding/unwinding down).

If during a Status 1functioning period the system receives a Stop command (Start drive = 0), the
Status 5 is forced.

Status 3:

The system reaches this status if the command Speed match = 1 and the Start command are given.

Starting from a Stop condition, if these commands are given, the motor speed referenceis set with: W
reference = [+ Line speed x (Min dia + Roll dia) + (W gain % * W offset)] x Spd match gain

where W offset is forced to O with a ramp time set to Spd match acc.

If during a Status 3 functioning period the command Speed match is set at zero, the Status 4 is
forced.

If during a Status 3 functioning period the system receives a Stop command (Start drive = 0), the
Status 5 is forced.

Status 4:

The system reachesthis statusif starting from the Status 3 the command Speed match isset at zero.
It usually happens simultaneously with the cutting and coil change command.

In this status the motor speed reference is set to:

W reference = + Line speed x (Minimum diameter = Roll diameter) + ( W gain % + W offset)
al the internal ramp times for the reference calculation are set at zero.

If during a Status 4 functioning period the system receives a Stop command (Start drive = 0), the
Status 5 is set at zero.
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Status 5:

The system reaches this status through the Status 2, 3, and 4 if it receives a Stop command (Start
drive=0).

It usually happens:
a) after an automatic switching in order to stop the rotating coil .
The speed reference is set at zero with a ramp time set to Spd match dec.

The parameter W offset isimmediately set at zero in order to slow down the coil starting
from the present speed

b) After theline stop if the tension hasto be removed (in this case the drive hasto be disabled).

Anyway, when the speed = 0 has been reached, the system switches automatically to the Status 1.
Status 6:

The system reachesthis status when the parameter Jog TW enableis enabled and the Start command
has been given. The Jog command is used on unwindersin order to bring the coil material till thefirst
niproll. Seefigure6.17.4.

Int acc time = Spd match acc
Int dec time = Spd match dec
W reference = f (Jog T W speed, ®)

Jog T W enable =1
Start (drive) = 1

Status 1
(default)

U

Int acc time = Spd match acc
Int dec time = Spd match dec
W reference = 0

Jog T W enable =1
Start (drive) =0

Figure 6.17.4: Functioning with Jog TW enable

Jog TW enable preparesthe system for a particular functioning condition; in order to enable the coil
rotation it is necessary to give the Start command, afollowing Stop will force the speed referenceto
0 (see paragraph Control logic).

In the Status 6 the motor speed reference is set to:
W reference = Jog TW speed x Minimum diameter + Roll diameter
It is possible to change the Jog speed sign by using the command Winder side.

If starting from the Status 6, Jog TW enableis disabled by keeping the Start command, the system
switches to the Status 2.
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4

Mod
Index
Page|Over

Author: DLG
Date: 04.9.98

Nr.

QUBAQ
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OQUBA+

TPD32 (Winder motor)
DEll
[

1,5m
Q.
o
3
P

XE1
XS2
4

T
CI.)
8 3

(@)
ull

w
+
From encoder of the Nip roll

Figure 6.17.6: Winder with an automatic switch and a closed loop tension regulation
(Interface card of the second encoder)
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Figure 6.17.7: Winder with an automatic switch and a closed loop tension regulation
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Figure 6.17.8: Winder with an automatic switch and a closed loop tension regulation
(I/O expansion card)
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6.17.5. Control logic

This chapter describes the most common logic sequences:

1

ok~ wDn

Diameter initiaization
Initial phase
Automatic switch
Coil stop

Jog function

Diameter initialization

This sequenceis carried out before the starting of awinder/unwinder both with a coil initial phase when
thelineis stopped and during an automatic switching.

The diameter value set in Roll diameter depends on the parameters Diam preset 0, 1, 2, 3 and on
Diam preset sel.

If 2-4 different values of the starting diameter have been set, the selection has to be carried out via
some programmed digital inputs such as Diam preset sel 0 and Diam preset sel 1, or via the
parameter Diam preset sel.

If the value of the starting diameter is set via an analog input, set Diam preset sel = 3.
Enable the parameter Diam reset for a time longer than 20ms.
Reset the digital input status before the start.

Initial phase

This sequenceis carried out in order to start theinitial phase with a stopped line.

Diam reset —I_ —_ = -

Start (drive)

Torque winder En

Figure 6.17.9: Initial phase with a stopped line

Initialize the diameter value as stated above.
Enable the tension control and give the start command to the drive.

If the speed reference calculation is carried out inside the drive (Speed demand en = Enable) the
initial phase is started with the reference set to W offset and with a ramp time Offset acc time.

Now the line can be started.
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Automatic switching

This sequence carries out an automatic switching between two coils during awinding/unwinding period.

Diam reset f

Torque winder En J

Speed match —— - —

Start (drive) ————

Spd match compl
(digital output) -

Diam calc Dis e

Figure 6.17.10: Automatic switching between two coils during a winding/unwinding period

a) Commandsreferringtotheold coil:

During the star rotation phaseit is advisabl e to disable the diameter cal culation of the coil functioning
as Diam calc dis= 1 in order to avoid errors in the diameter calculation.

b) Commands referring to the new coil:
Initialize the diameter value as stated above.

Enable the command Speed match, Torque winder en and give the start command to the drive.
The motor will increase the coil speed till a peripheral speed has been reached which correspondsto
the line speed for Spd match gain with the ramp set to Spd match acc. After reaching such speed,
the drive indicates the end of the launching phase with the parameter Spd match compl.

Disable the command Spd match simultaneously to the switching between the two cails.
Enable the diameter calculation: Diam calc dis= 0.

Coil stop

This sequenceis used to stop the ended coil after carrying out the automatic switching.

Disabled the diameter calculation Diam calc Dis= 1 and Start command. Thereel will decrease up
to zero speed with the time set on Spd match dec .

At speed = 0 disabled Torque winder en.
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Diam calc Dis

Start (drive)
Speed =0

Torque winder en

Figure 6.17.11: Coil stop after the automatic switching

Jog function

Thissequenceisused in particular on unwindersin order to bring the coil material till thefirst nip roll.

Diam reset I

Diam calc Dis

Jog T W enable

Start (drive)

Winder side L

W reference

Figure 6.17.12: Jog function to prepare the machine

Initialize the diameter value as stated above.
Disablethe diameter calculation. Enable Jog TW enable.
Use the Start/stop command to carry out the Jog function.

With the Start the motor increases the coil speed till reaching the peripheral speed set in Jog TW
speed with the ramp time Spd match acc.

With the Stop the motor decreases its speed till reaching the 0 speed with the ramp time Spd
match dec.

In order to change the rotation direction use the command Winder side.
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6.17.6. Application example

Open loop winder/unwinder control
Nipp roll
Forward R Winder/unwinder
Reverse O Up
+— —
Q " ‘ ’
Down .~ »
R R
o N
‘ Line speed
. nip roll motor
Drive | | o ) Drive
+10V
L — Wind/unwind
—— | Winder side (up/down)
Tension setting <~ — Diam reset
‘ (Internal ramp of +24V
{ \ the master drive)
l Line speed reference
‘4:]—ﬁ+1 0V Forward
L—-10V Reverse

Machine data:

Maximum line speed=400m/min

Rated speed of the winder motor VVn=3000rpm
Winder maximum diameter=0.7m

Winder minimum diameter=100mm

Motor - winder reduction ratio=0.5

Line speed reference 0-10V from nip roll motor.
Line accel eration/decel eration time =30sec.

Fast deceleration time fast/stop=15 sec.
Winder/unwinder selection viaadigital input.
Winding side selection (up/down) viaadigital input.
Tension setting viathe analog input.

Thewinder/unwinder drivereceivesthe analog signalsreferring to the line speed, to the tension setting, to
the digital commands for the winder/unwinder selection, winding side (up/down), and to the diameter
reset.

Drive settings.(only the settings referring to the function Torque Winder are described)
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PROGRAMMING OF ANALOG INPUTS

ANALOG INPUT 1
Tension ref

ANALOG INPUT 2

ANALOG INPUT 3

Tension reference in %;10V (20mA)=100%
I/0O CONFIG Menu
—— > Analoginput
— > Andoginput 1
> Select input 1 Tension ref:

If the parameter Line spd source has to be set on an analog input, as this
parameter isnot listed among the high priority parameters, it isnecessary to pass
through a support parameter PADO...PAD15.

Line spd source: 10V (20mA)=100%
Programming of the analog input 2 on PAD O:

I/0O CONFIG Menu
—— > Analoginput
—— > Anadoginput 2
—— > Selectinput 2=PAD O

If the parameter Ref spd sour ce has to be set on an analog input, asthis param-
eter is not listed among the high priority parameters, it is necessary to pass
through a support parameter PADO...PAD15.

Ref spd source: 10V (20mA)=100%
Programming of the analog input 2 on PAD 1:

[/O CONFIG Menu
—— > Analoginput
— > Andoginput 3
——>Sdlectinput 3=PAD 1

PROGRAMMING OF DIGITAL INPUTS

DIGITAL INPUT 1
Diam calc Dis;

DIGITAL INPUT 2
Wind/unwind

194

Disabling of the diameter calculation (see also par. Line speed thr). In case
during the functioning period it istemporarily disabled, the system stores the last
calculated value. Thisfunction hasto be enabled only if the application requiresit.

/O CONFIG Menu
——>digital input
——>digital input 1. Diam calc Dis:

Winder/unwinder selection. In case the selection is carried out via the digital
input: OV =Winder, +24V = Unwinder.
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DIGITAL INPUT 3
Winder side

DIGITAL INPUT 4
Diam reset

DIGITAL INPUT 5
Diam preset sel 0

DIGITAL INPUT 6
Diam preset sel 1

TPD 32-HGB

Selection of the winding/unwinding side: in casethe selectioniscarried out viaa
digital input: 0=UP, 1=Down

Diameter reset. When this parameter is enabled, the diameter gets the starting
value selected with Diam preset sel.

If 2-4 different values of the starting diameter have been set, the selection hasto
be carried out via some programmed digital inputs such as: Diam preset sel 0-
Diam preset sel 0

If the value of the starting diameter is set viaan analog input, set Diam pr eset
sel = 3. In case of awinder contral, itisnecessary to give areset command
every time a coil change is performed by setting the minimum diameter value
(winder empty diam.)

In case of an unwinder control, it is necessary to give a reset command every
timeacoil changeis performed by setting the maximum diameter val ue(winder
maximum diam.).

Enable the parameter Diam reset for atime longer than 20ms.
Reset the digital input status before the start

In case of a system with awinder or unwinder control, it is possible to set in
Diam preset O the value of the starting diameter; for the winder control a
minimum diameter, for the unwinder control a maximum diameter. Set Diam
preset sel =0 (do not set any digital input as diam preset sel 0-diam preset 1).
By starting the command of Diam reset thevalue of diam preset Oisenteredin
Roll diameter.

OPTION Menu
> Torque winder
Torque winder En ; set Enable to enable the center wind function.

If the system requiresit, it ispossibleto set thisfunction (enable/disable)aso via
adigital input.

Setting of the parameters in the DIAMETER CALCULATION menu

PARAMETERS
OPTION Menu
> Torque winder
> Diam cal culation
Wind/unwind Winder/unwinder selection. Selection to be carried out only if the digital inputs

Minimum diameter
Maximum diameter

are not set.
Minimum diameter valuein [mm)]. Set 100mm
Maximum diameter valuein [m]. Set 0.7m
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Line spd source Number of the sampling parameter of the line speed. In order to get the real
number to be set it is necessary to add +2000H (8192 decimal) to the parameter
number.

Setting of PAD 0 as aline speed input:
OPTION Menu
> Torque winder
> Diam cal culation
——> Line speed source = 8695
Line speed gain Calibration value of the line speed.

Its programming depends on the sampling parameter of the line speed; it isused
to get “Line speed” = 100% of its maximum value.

The calculation of Line speed gain must be carried out with the formula:
[32768 x 16384 / (maximum value of the sampling parameter x 8)] -1

When this analog input is set on a PAD parameter, its maximum value is + / -
2048, therefore to have Line speed = 100%:

Line speed gain = [32768 x 16384 / (2048 x 8) — 1] = 32767

(A fine tuning can be obtained by carrying out the self tuning procedure of the
analog input).

Ref spd source Sampling parameter number relating to the line speed reference. In order to get
the real number to be set it is necessary to add +2000H (8192 decimal) to the
parameter number.

Setting of PAD 0 as aline speed input:
OPTION Menu
> Torque winder
> Diam calculation
—— > Ref speed source = 8695

Ref speed gain Gauging value of the line speed reference.

Therelative setting depends on the sampling parameter of the line speed reference
and isused to obtain "Line speed” = 100% at its peak.

The calculation of Ref speed gain must be carried out with the formula:
[32768 x 16384 / (maximum value of the sampling parameter x 8)] -1

When this analog input is set on a PAD parameter, its maximum valueis +/ -
2048, therefore to have Ref line spd = 100%:

Ref speed gain = [32768 x 16384 / (2048 x 8) — 1] = 32767

(A fine tuning can be obtained by carrying out the self tuning procedure of the
analog input).

Line speed Monitor of the line speed in [%)]. After programming line speed source and line
speed gainitispossibleto control thetuning by checking that with aline speed at
its maximum value the parameter line speed =100%.

Ref line speed Line reference Monitor.

196 ——— FUNCTION DESCRIPTION




Base omega

Ref speed thr
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Value in [rpm] corresponding to the maximum angular speed of the winder/
unwinder (motor shaft side).

Vp=pXx Fminxw xR

where :

Vp= peripheral speed

Fmin=winder minimum diameter (mm)

w = motor angular speed

R =reductionratio

w=Vp/ p x Fmin x R=400/(3.14 x 0.1 x 0.5)=2547rpm
Base omega =set 2547rpm.

Line speed detecting threshold in %.

When “Line speed” is lower than “Line speed thr” the diameter calculation is
disabled. When “Line speed” is higher than the threshold, the diameter calcula-
tionisenabled with aninitial filter corresponding to Diam init filter for thetime
set in Diam stdy delay. At the end of thistime the filter is set to Diam filter.

Maximum line speed =400m/min . Line speed thr=5% (the diameter calculation
isautomatically enabled at 20m/min).

Setting of the parameters in the SPEED DEMAND menu
PARAMETERS
OPTION Menu

Speed demand En

Winder side

W gain

W offset

Offset acc time

W target

> Torque winder
—— > Speed demand
Enabling of the speed reference calculation; set Enable

Selection of the winding/unwinding side. Selection to be carried out only if the
digital inputsarenot set.  0=up, 1 =down

Setting of the speed reference gain used for the loop saturation. Parameter given
as a percentage of the increase/decrease of the angular speed reference.

W gain=30% (set this starting value)

Offset setting on the speed reference for the winder/unwinder initial phase with
a stopped line. Parameter in [rpm].

W offset=50rpm (check with the material)

Setting of theinitial phase ramp with a stopped machine. Parameter in [s]. The
acc time refers to the parameter speed base value

Parameter number which the speed reference has to be addressed to. In order
to obtain thereal number to be set it is necessary to add +2000H (8192 decimal)
to the parameter number.

W target : set 2 as a speed reference:
OPTION Menu
> Torque winder
———> Speed demand
—> W target = 8235

Paragraph 10.4. “ List of the high priority parameters’ shows that Speed ref
2 hasthe decimal number 43. In order to obtain the value to be entered add 8192
decimal (fixed offset): 8192 + 427 = 8235
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It is possible to use it as a monitor for the speed reference .

Setting of the parameters in the COMP CALCULATION menu

Staticf:

Dinamicf:

Staticf Zero

Int acc calc En

198

OPTION Menu
> Torque winder
> torque calculation
> comp calculation

Compensation of the static frictions as a percentage of the drive rated current
- Check that the parameters Static f and Dinamic f=0
- Set the tension (tension ref)=0

- The diameter calculation function is blocked (enable the programmed digital
input as Dis diam calc)

- Operationsto be carried out without line reference, jog function and materials
on the machine (the compensation of the static frictions is completely entered
only when the line speed is higher than 1.5%).

- Stopped winder/unwinder motor withinthe current limit (In uset curr lim+/-=0)

- Gradually increase the value of Static f. The motor will start rotating. Set a
suitable value so that the winder/unwinder can rotate with a speed near to the
zero (it must always be within the current limit. The led [lim on the keypad is
lighted)

Compensation of the dynamic frictions as a percentage of thedriverated current

- Set the maximum line speed reference, check that the minimum diameter has
been set inroll diameter (if not carry out a Diam reset on the minimum diam-
eter)

- Set temporarily the parameter Static f: with a value of 10-20%. The motor
speed will increase reaching the speed Base omega (the converter in this phase
has to overcome the current limit) .

- When the motor reaches its rated speed, set the parameter Static f with its
previously tuned value. The speed will start decreasing.

- Increase gradually the parameter Dinamic f till the speed ends its decreasing
phase and the motor rotates at a constant speed.

- Increase the speed by increasing temporarily the parameter Static f. Reset
the parameter Static f with its right value. The motor must keep the reached
Speed.

- In anegative case, reset the parameter Dinamic f and repeat the teststill the
required conditions have been reached.

By setting the parameter on "Enabled”, the friction compensation is compl etely
inserted for all speed values. When it set as "Disabled”, the static friction
compensation is completely inserted with Ref line speed = 1.5%.

Enabling of the calculation for the coil acceleration.

If enabled, this function calculates the angular acceleration inside the drive. In
this case it is necessary to set just the value of Time acc/dec min. If disabled,
the parameters Line acc % - dec % - fast stop % and Time acc/dec min
haveto be set and thedigital inputs haveto be supplied with the suitableindications.
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Time acc/dec min

Acc/dec filter

Mat width

Constant J comp

Variable J comp

Act var J comp

Act const J comp

Act comp

TPD 32-HGB

Set the time in [s] corresponding to the lowest acceleration, deceleration and
fast deceleration time.

Set time acc/dec min =15sec (time required for afast deceleration)

Filter in [ms] on the accel eration calculation inside the drive
Set =30 msec

Width of thewound material asapercentage of the maximum width. Set =100%

Compensation of the fixed section (motor, reducer,core) as a percentage of the
drive rated current. Increase the value till the motor can increase the speed
following the line reference. During this phase the converter has always to be
within the current limit.

- Diameter cal culation function disabled (enable the programmed digital input as
Dis diam calc)

- Operations to be carried out without material on the machine,

- Install the empty winder (check that the parameter Roll diameter = min. diam).
Check that the parameters Constant J comp- Variable J comp=0

- Set the tension (tension ref)=0
- Minimum jog function and linereference
- Carry out some changes on the line reference.

- Increase gradually the value of the parameter Constant J comp till thewinder/
unwinder is able to follow the line speed reference.

Torgue compensation due to the wound material as a percentage of the drive
rated current.

- Operation to be carried out without material on the machine

- Install a full coil on the winder (check that the parameter Roll diameter=
max. diam).

- Follow the same procedure as the one carried out for the tuning of Constant
J comp

Monitor for the compensation of the variable section as a percentage of the
drive rated current.

Monitor for the compensation of the fixed section as a percentage of the drive
rated current.

Monitor for the compensations (it sums up static, dynamic and inertial frictions)
as a percentage of the drive rated current.
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Closed loop winder/unwinder control with loading cell

Nipp roll
Forward . .
B — Winder/unwinder
Reverse Up
— —
O p—
Down ™
.
Load cell
0...+10V
R R
O N
Feed-back
Drive || Line speed Drive
(nip roll motor) _
Wind/unwind
Winder side (Up/down)
+10V Diam reset
‘ Enable PI-PD PID
(Internal ramp of +24V
{ \ the master drive) Tension setting
Line speed reference

}_i]_ﬁﬂ 0V Forward
L—-10V Reverse

Machine data

Maximum line speed=400m/min

Rated speed of the winder motorVV n=3000rpm
Winder maximum diameter=0.7m

Winder minimum diameter=100mm

Motor-winder reduction ratio=0.5

Line speed reference 0-10V from nip roll motor.
Line accel eration/decel eration time =30sec.

Fast deceleration time fast/stop=15 sec.
Winder/unwinder selectionviaadigital input.
Winding side selection (up/down) viaadigital input.
Tension setting viathe analog input.

Set all the parameters as stated in the previous example. After testing the machine with an open loop
material, carry out such settings for the tuning with aloading cell.
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ANALOG INPUT 3

Pid feed back Input of theloading cell; 10V (20mA)=100%
I/O CONFIG Menu
—— > Anaoginput
—— > Anaog input 3 Pid feed back
Closed loop En Closing of thetension loop enabled (to be used with aloading cell).
Set the parameter Closed loop En=enable

Closed loop comp Monitor for the present compensation on the output of the PID regulator used
for theloop closing.

DIGITAL INPUT
Programming of adigital input to enable the PID function
I/0 CONFIG Menu
———>(digital input
——>digita input 7:enable PI-PD PID

Setting of Pid parameters

Set Pid Source as PAD 1.
Pid sour ce=(8192+504)=8696
PARAMETERS
OPTION Menu
—— > PID
> Pid source
—— > Pid source=8695
Set PAD 1 =10000
(Pad lisinthe* Special function” menu)

Set Pid source gain =1

Set PID target as the parameter Closed loop comp

The parameter Closed loop comp has the decimal number 1208

In order to obtain the value to be entered add 8192 decimal (fixed offset )
PID tar get=8192+1208=9400

Set Pid out scale
Pid out scale=(max .value of closed loop comp)/max oPID output
Pid out scale=10000/10000=1
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Set PI top lim and Pi bottom lim in order to have a 100% correction of its maximum value.
Pl top lim=1

Pi bottom lim=-1

With this configuration the regul ator output is positive and negative.

The gains of the several components have to be set experimentally with aloaded machine.
It is possible to start the tests with the values below :

set Pl P gain PID=10%

set Pl | gain PID=4%

set PD P gain PID=5%

set PD D gain PID=0%

PD D filter PID=20msec

Set Pl central vsel=1
Set Pl central v 1=0

With this configuration, when the switching ON/OFF of the parameters enabling the PID function is
carried out, the regulator output starts from O.

Before enabling the PID regulator and the loop closing it is necessary to check the matching between the
set tension and the tension measured by the loading cell.

The loading cell has to be tuned in order to have an analog output =10V connected to the maximum
tension on the required material .

With aloaded machine start the winder/unwinder by setting atension of 50%.

Check the values of the parameters Act tension ref (0, 100%, tension set in the Torque winder menu)
and Pid feedback ((0, 10000, loading cell feedback in the PID menu). The two values must be the same.

If not, act on the parameter Tension scale till the two parameters reach the same values.

After this parameterization has been carried out, it is possible to start the tests with the material.
Improve the system stability viathe different components of the blocks Pl and PD PID .
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Provisions

In order to make the commissioning procedure easier and uniform, the system contains aclause referring
to the speed and torque directions to be respected:

Asageneral rule the winder speed and the torque direction are considered positive with a upper winding
side.

All the possible system configurations stated in the examples below refer to this clause.

Nore! The polarity of the line speed reference is not important, because the system states
the output reference polarity only according to the parameters Wind/unwind and
Winder side.

1. Drive used as a winder —winding side = up

Nip roll Winder

QO 4
®
©

WI+]

Wind/unwind = Winder
Winder side = Up

DRIVE

Line speed
—_—

Figure 6.17.13: Drive used as a winder — winding side = up

If the speed demand function is used, the system creates a positive speed reference; it is therefore
necessary to connect the motor so that, with this polarity, the coil winds the material starting from the
upper side. Thewinding torqueis positive.
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2. Drive used as a winder —winding side = down

Nip roll Winder
T[]

W]

N\
® |

Wind/unwind = Winder
Winder side = Down

DRIVE

Line speed
—>

Figure 6.17.14: Drive used as a winder — winding side = down

If the speed demand function is used, the system creates a negative speed reference; it is therefore
necessary to connect the motor so that, with this polarity, the coil winds the material starting from the
lower side. The winding torqueis negative.

3. Drive used as an unwinder — unwinding side = up

Nip roll Unwinder

<« W[

ONE

Wind/unwind = Unwinder

T+

Winder side = Up

DRIVE

Line speed
—_——

Figure 6.17.15: Drive used as an unwinder — unwinding side = up

If the speed demand function is used, the system creates a negative speed reference; it is therefore
necessary to connect the motor so that, with this polarity, the coil unwinds the material starting from the
upper side. The unwinding torqueispositive.

204 — FUNCTION DESCRIPTION



TPD 32-HGB

4. Drive used as an unwinder — unwinding side = down

Nip roll Unwinder

N\

TH

WI+]

Wind/unwind = Unwinder

Winder side = Down

DRIVE

Line speed
—_—

Figure 6.17.16: Drive used as an unwinder — unwinding side = down

If the speed demand function is used, the system creates a positive speed reference; it is therefore
necessary to connect the motor so that, with this polarity, the coil unwinds the material starting from the
lower side. The unwinding torque is negative.
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s:ei?:l Diam inc/dec En B B Diam preset 0
‘ X Bl inc diam/ ® / - —M Diam preset 1
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Line speed
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®
®
N~ _~_ ——=> To PID function
Tension ref i
Radius
[ Internal variable
IB——— Parameter
@ —— /O parameter
o iy X
Tension red
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Speed match Torque winder
Torque current Jog TW enable En
o
LG Y X
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_
T current lim
Act .
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Line speed
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Line
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Line fast
stop %
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6.18. DRIVECOM

The DRIVECOM profile #21 “Power transmission,” defines the behavior of the driveif thisis operated
viathe INTERBUS-Sfield bus. The DRIVECOM menu of the TPD32 converter provides functions that
were defined in the above standards and which are required to operate a motor with the converter.

The TPD32 converters, however, have aconsiderably greater range of functionsthan isdefined here. Apart
from afew exceptionsthe parameters provided in thismenu are described somewhere el sein detail . We will
therefore restrict this description to the Parameters function. See section 10, “ Parameter list” and the above
standard for further information on the parameters. When operating from a Bus, the parameters in the
Drivecom group can also be accessed using the format and index specified in the above standard.

6.18.1. Control word, status word, malfunction code

Malfunction code
Control-Word
Status word

T0890g

The three parameters are defined by the DRIVECOM specification.

Parameter Description N. Value Standard
min max factory Configuration
Malfunction code 57 0 65535 0
Control word 55 0 65535 0 0
Status word 56 0 65535 0

T6280g
Malfunction code Malfunction code according to DRIVECOM specification (Mandatory functions)

The code displayed indicates a particul ar failure. The meaning of theindividual
failures concerned is described in the section Programmable Alarms.

0000h No failure
1001h Unknown

2300h Overcurrent
3120h Undervoltage
3310h Overvoltage
3330h Field loss
4210h Heatsink

4310h Overtemp motor
5000h Hardware
5100h Failure supply
6110h Dsp error

6120h Interrupt error
7301h Speed fbk loss
7400h Opt2

7510h Hw Opt 1 failure
8110h Bus loss

9000h External fault
9009 Enable seq err
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The code and the alarm are displayed in plain text in the event of afailure. The
codeisgiven in hexadecimal format.

Control word Control word according to DRIVECOM specification (Mandatory functions)
Status word Status word according to DRIVECOM specification (Mandatory functions).
6.18.2. Speed

DRIVECOM

Speed input var
Speed ref var
Act speed value

Speed base value

Speed input perc

Percent ref var

Act percentage

T0900g

Parameter Description No. Value Standard
min max factory Configuration
Speed input var [FF] 44 -2x P45 +2x P45 *
Speed ref var [FF] 115 -32768 +32767 o
Act speed value [FF] 119 -32768 +32767 e
Speed base value [FF] 45 0 16383 1500
Speed input per [%] 46 -23768 32767 0 *
Percent ref var [%] 116 -32768 32767 o
Act percentage [%] 120 -32768 +32767 o

T62859
*  Factory set as Ramp ref 1 and connected to analog input 1 (terminal 1 and 2). See reference values.
** Factory set as Speed ref 1 and connected to the ramp output. See reference values

**#* Factory set as Motor speed and connected to analog output 1. See DRIVE STATUS menu

Speed input var 1st ramp reference value. The value to be entered is based on the factor function

Speed ref var 1st speed reference value. The value to be entered is based on the factor function

Act speed value Speed actual valuein the unit specified in the factor function.

Speed base value The Speed base value is given in the unit specified in the factor function. It is
the base value for all speed values given as a percentage (reference values,
adaptive speed regulation ...). A changein this parameter is only possible when
the driveisdisabled. (Enable drive = Disabled).

Speed input perc 1st ramp reference value. Defined as a percentage of the Speed base value

Percent ref var 1st speed reference value. Defined as a percentage of the Speed base value

Act percentage Speed actual value as a percentage of the Speed base value
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6.18.3. Speed limitation

DR 0
0
Speed min amount
Speed max amount
peEeda
Speed min pos
Speed max pos
Speed min neg
Speed max neg
T0910g
Parameter Description N. Value Standard
min max factory Configuration
Speed min amount [FF] 1 0 232 0 —
Speed max amount [FF] 2 0 232 5000 —
Speed min pos [FF] 5 0 232 0 —
Speed max pos [FF] 3 0 232 5000 —
Speed min neg [%] 6 0 232 0 —
Percent max neg [ %] 4 0 232 5000 —

T6290g

*  Factory set as Ramp ref 1 and connected to analog input 1 (terminal 1 and 2). See reference values.

** Factory set as Speed ref 1 and connected to the ramp output. See reference values
*** Factory set as Motor speed and connected to analog output 1. See BASIC MENU

Speed min amount

Speed max amount

Speed min pos

Speed max pos

212

Defines the minimum speed for both rotation directions (with TPD32...4B...). A
lower value than the defined value is not possible, regardless of the reference
value set. It has an effect on the input of the ramp. If the Speed min amount
parameter is changed, the Speed min pos and Speed min neg parameters are
set to the same value. If one of these two parameters is changed later, the last
changeisvalid. The current value for positive rotation (clockwise) is shown in
thedisplay of thekeypad. The valueto be entered isbased on thefactor function.

Defines the maximum speed for both rotation directions (with TPD32...4B...).
The function has an effect on the input of the speed regulator and therefore
takes into account the reference value that comes from the ramp as well asthe
directly defined values (see Figure 6.4.2.1). If the Speed max amount ischanged,
the Speed max pos and Speed max neg parameters are set to the same value.
If one of these two parameters is changed later, the last change is valid. The
current value for positive rotation (clockwise) is shown in the display of the
keypad. The value to be entered is based on the factor function.

Defines the minimum speed for the clockwise rotation of the motor. A lower
value than the defined value is not possible, regardless of the reference value.
The function has an effect on the input of the ramp (see Figure 6.4.1.1). The
value to be entered is based on the factor function.

Defines the maximum speed for the clockwise rotation of the motor. The func-
tion has an effect on the input of the speed regulator, and therefore takes into
consideration the reference value that comes from the ramp as well as those
that are entered directly (see Figure 6.4.2.1). The value to be entered is based
on the factor function.
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Speed max neg
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Defines the minimum speed for the anti-clockwise rotation of the motor (with
TPD32...4B...). A lower value than the defined value is not possible, regardiess
of the reference value. The function has an effect on the input of the ramp (see
Figure 6.4.1.1). The value to be entered is based on the factor function.

Defines the maximum speed for the anti-clockwise rotation of the motor (with
TPD32...4B...). The function has an effect on the input of the speed regulator,
and therefore takes into consideration the reference value that comes from the
ramp as well as the those that are entered directly (see Figure 6.4.2.1). The
value to be entered is based on the factor function.
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6.18.4. Acceleration / Deceleration

DR 0
0
Acc delta speed
Acc delta time
De 0
Dec delta speed
Dec delta time
Q op
QStp delta speed
QStp delta time
T0920g
L. Value Standard
Parameter Description No.
min max factory configuration
Acc delta speed [FF] 21 0 21 100
Acc delta time [s] 22 0 65535 1
Dec delta speed [FF] 29 0 21 100
Dec delta time [s] 30 0 65535 1
Qstp delta speed [FF] 37 0 21 1000
Qstp delta time [s] 38 0 65535 1
Quick stop 343 0 1 No Quick
Quick stop stop
No quick stop (1)
T62959
Speed Speed

Time [s]
Acc delta speed [21]
Acc delta time [22]
Dec delta speed [29]
Dec delta time [30]

S w N =

TPD32...2B

Acc delta speed [21]
Acc delta time [22]
Dec delta speed [29]
Dec delta time [30]

B w N =

Time [s]

TPD32...4B

Figure 6.18.4.1: Acceleration / Deceleration
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Acc delta speed

Acc delta time

Dec delta speed

Dec delta time

Qstp delta speed

Qstp delta time

Quick stop

TPD 32-HGB

Hasthe same unit asthe ramp reference value and is based on the factor function.

Isdefined in seconds. The ramp output followsthereference valuedirectly if “0
S’ is entered.

Has the same unit as the ramp reference value and is based on the factor function.

Isdefined in seconds. If “0 S’ is entered, the ramp output follows the reference
valuedirectly.

Hasthe same unit asthe ramp reference value and is based on the factor function.

Isdefined in seconds. If “0 " is entered, the ramp output follows the reference
valuedirectly.

Activates the Quick stop ramp to stop the Drive.

The acceleration of the drive is defined as a quotient of the Acc delta speed and Acc delta time
parameters. It is the same for both rotation directions of the motor.

The deceleration of the drive is defined as a quotient of the Dec delta speed and Dec delta time
parameters. It is the same for both rotation directions of the motor.

The Quick stop function provides a second decel eration ramp for braking the drive to halt in the event of
an emergency. The decel eration of the drive using the Quick stop function is defined as a quotient of the
Qstp deltaspeed and Qstp deltatime. It isthe samefor both rotation directions of the motor. Thisfunction
isonly available viathe seria interface or BUS.
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Face value num

Face value den

Dim factor num

Dim factor den
Dim factor text
T0930g

The factor function contains two factors, the Dimension factor and Face value factor. They are both
expressed as fraction numbers.

The dimension factor enables the drive speed to be defined in amachine-related dimension, e.g. kg/h or

m/min.

Further information and examples are given in the section on the Configuration menu.

L. Value Standard
Parameter Description No.
min max factory | Configuration
Face value num 53 1 +32767 1
Face value den 54 1 +32767 1
Dim factor num 50 1 65535 1
Dim factor den 51 1 +2°1 1
Dim factor text 52 rpm

Face value num
Face value den
Dim factor num
Dim factor den
Dim factor text

T6300g

Numerator of the reference value factor.
Denominator of the reference value factor.
Numerator of the dimension factor
Denomiator of the dimension factor

Unit of the dimension factor. This text is shown in the display of the keypad
when the reference value is shown.

Possible characters: [%& +,-.0.9:<=>?A..Z[]a.z

See example in section 6.11.6, “ Dimension factor, Face value factor”, on how to make the calculation.

6.18. SERVICE

The SERVICE menu is only accessible for the service personnel of the manufacturer.
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7. MAINTENANCE

7.1. CARE

The TPD32 converters must be installed according to the relevant installation regulations. They do not
require any particular care. They should not be cleaned with awet or moist cloth. The power supply must
be switched off before cleaning.

7.2. SERVICE

The screws of all terminalson the device should be tightened two weeks after initial commissioning. This
should be repeated once ayear.

7.3. REPAIRS

Repairs on the device should be made by your supplier’strained personnel.
If you carry out arepair of your own, observe thefollowing points:

- When ordering spare parts, do not only state the device type but a so the device number (nameplate).
It isaso useful to state the type of regulator card and the software version of the operating system
(printed on EEPROMS)

- When exchanging cards, ensurethat the positions of switchesand jumpersare observed. This particu-
larly appliesto switch SW8 on the regulator card. This setsthe rated current of the converter.

Note The manufacturer does not accept any liability for any device partsthat are destroyed
dueto theincorrect position of switch SW8.

For customer service, please contact your SIEI Spaoffice.
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8. TROUBLESHOOTING

Thefollowing describes possiblefaultsand their causes.

Failure alarms in the keypad display

FAILUREALARM

Failuresupply

Undervoltage

Overvoltage

POSSIBLE CAUSES

Fault in voltage supply = the voltages are bel ow the permitted value
CAUTION: switch off voltage before removing terminal strips.

In most cases the cause is in the external wiring. Pull out the plug-in terminal
strips of the regulator card and enter the Reset command. If no other failures are
reported, check your wiring for a short-circuit, in some cases with the cable
shielding.

If thishasnot rectified thefault: removetheterminal stripsof the l/O option card
(if present) and try RESET once more.

If you arestill unsuccessful: probably aninternal fault. Contact your sales office.

Undervoltage on the power circuit

Undervolt thr parameter set incorrectly (possibly 400V set, although the device
isrun on 230 V). Remedy: set parameter correctly and then acknowledge the
failureviaRESET.

Theincoming voltageto theterminals U/V/W of the deviceistoo low dueto:
too low an AC input voltage

poor cable connections (e.g. terminals on contactor,
choke, filter ... not properly fixed). Remedy: check con-
nections.

Intervention of thelinefuses
AC input voltagedips, or high distortion of the supply voltage
The converter has been enabled when the supply voltageis not present

Overvoltage of thearmaturecircuit
Max out voltage parameter set too low.

Thedrivedoesnot operate with afield weakening, even though the set speed can
be reached only with afield weakening. Check the Flux reg mode parameter.
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FAILUREALARM

Heatsink

Overtemp Motor

External fault

Overcurrent

Field loss

SIEI

POSSIBLE CAUSES

Heatsink temperature too high

Ambient temperaturetoo high

Failure of devicefan[with devices> 110 A]
Dirty heatsink

Motor overtemperature (signaled by the thermistor to theterminals 78/79)

Themotor isnot provided with athermistor: no jumper between theterminals 78
and 79

Cable between thermistor connection on motor and terminals 78
and 79 interrupted.

Overheating of motor:
Load cycletoo extreme
Ambient temperature at site of motor too high
Motor hasan external fan: fanfailed

Motor does not have an externa fan: too large aload at
low speeds. The cooling effect of the fan on the motor
shaft is too low for this load cycle. Change cycle or fit
externa fan.

Externa failure, reported onterminal 15

If the® External fault” messageisnot used: connection missing between terminals
16 and 18 (reference point) and/or 15 and 19.

If the” External fault” messageisused:

The signal on terminal 15 is missing (15 ... 30 V to
terminal 16). With external voltage supply: reference
points must be connected with each other!

Overcurrent in the motor circuit

Short-circuit or ground fault at the output of the converter
Current regulator optimized incorrectly

Overcurrent thr parameter too low

Too low field current

Thefield regulationishblocked

The conductorsinthefield circuit areinterrupted
Field fusesareactive
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FAILUREALARM POSSIBLE CAUSES

Speed fbk loss
No speed feedback signal
The conductorsof thereaction signal areinterrupted

Oneor several encoder channels are missing (conductor interruption, no encoder
power supply)
Opt2failure

Failure onthe option card 2

Try aRESET. If you are still unsuccessful: probableinternal fault. Contact your
salesoffice.

Busloss
Failurein the Bus connection (only with interface Bus option card)
Check the Bus connection
EMC compatibility problems

Try aRESET. If you are till unsuccessful: probableinternal fault. Contact your
saesoffice.

Enableseqerr

Driveis powered up or Reset with Enable input connected to 24 V (picked up)
and the Driveis configured to run from the terminals. Refer to CONFIGURA -
TION/MAINSCOMMAND.

Hw optlfailure
Failure onthe option card 1

Try aRESET. If you arestill unsuccessful: probableinternal fault. Contact your
salesoffice.

Other faults

FAILURE POSSIBLE CAUSES

Themotor isnot turning
Failurealarmisdisplayed: seetable above
Oncetheerror has been rectified give the RESET command

Keypad display is dark: voltage supply to terminals U2/\V2 missing or internal
fuse blown or missing

Enable and/or start command missing
Converter not accepting commands. incorrect or wrongly selected operating mode

Protective device of the power supply hastripped: protective device incorrectly
sized or fault on thethyristor bridge

Theanaog input used for the reference value was not assigned or assigned differ-
ently.

Negativereferencewith TPD32...2B. Thereferencefor the biquadrant convert-
ersmust always be positive!
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FAILURE

SIEI

POSSIBLE CAUSES

Themotor isturningin awrong way

Wrong polarity of thereference sign (with TPD32...4B)
The motor is connected in awrong way.

ATTENTION: when the motor turns in awrong way but the rotation direction
can be changed, remember to change both the armature or field conductors and
the two encoder connections (A+ with A- or B+ with B-). Using atachometer
changethe conductor polarity.

Themotor doesnot reach therated speed

Driveiswithin speed limitation. Remedy: check Speed max amount, Speed max
pos and Speed max neg parameters

Driveworking at current limit (LED |
Motor overloaded
Converter sized too small
Flux reduction selected via Torgque reduct

The entered value for the number of encoder pulsesistoo high. Remedy: check
the parameters concerned (encoder 1 pulses when using plug connector XE1 or
encoder 2 pulseswith plug connector X E2) and set correct value.

Wrong adaptation of thetachometer voltage. Check thevoltagefield choice (jump-
ersto theterminals A/B/C). Check the Tacho scal e parameter.

A correction va uereducesthe main reference value. Remedy: check the configu-
ration

Thefactor functionis set incorrectly.

L ul1t) Possible causes:

Themotor reachesthe maximum speed immediately

Reference value set viaterminals. Check whether the value varies from min. to
max. value. Potentiometer used for reference val ue setting: isthereaQV connec-
tion present?

Encoder/tachometer not connected, or incorrectly connected or not supplied:
Preset the Actual spd parameter in the DRIVE STATUS menul.

With the regulator disabled turn the motor clockwise (viewed fromthe
front of the shaft). The value indicated must be positive.

If the indicated value does not change or if inexplicable values are
shown, check the power supply and the cabling of the encoder/ta-
chometer.

If theindicated valueis negative, reverse the encoder connections.
Exchange channel A+ and A- or B+ and B-. Using atachometer change
the conductor polarity.
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FAILURE POSSIBLE CAUSES

Themotor acceleratestoo slowly
Ramp set incorrectly
Motor running at max. current
Motor overloaded
Converter too small

Themotor deceleratestoo slowly
Ramp values and timesincorrectly set
Braking current too low
With twoquadrant drives: moment of inertiatoo high.

Themotor turnsslowly even though thereferencevalue= zero
Minimum speed selected

Interference due to unused analog input. Remedy: set unused analog inputs to
OFF

Disconnect reference value on used anal og i nput

If drive now stands still, the effect is due to the cable
resistance of the OV cable.

If thedriveisstill turning: check if the speed reference
iszero. If itisnot zero set Offset input xx parameter so
that the drive stands still. If it is zero set Spd offset
parameter.

Themotor thermicisactive
Overloaded motor
Motor thermic protection relay incorrectly scaled

Themotor isnot supplying the max torque and the max power
Driveworking at current limit

Check whether thevauefor Full load curr in the CON-
FIGURATION menuisset correctly

Check thevaluefor the current limitation

Thespeed during acceleration with max. current isnot linear

Reduce the Speed | and Speed P proportionaly. If this does not lead to an
improvement, optimize the regulator (see chapter “ Optimizing theregulator”).

Speed oscillating
Check Speed P and Speed | parameter

If the operating point is in the field weak range, check the Flux P and Flux |
parametersand eventually Voltage P and Voltage | parameters.

Remedy: Optimizetheregulator as previously described

——  TROUBLESHOOTING —M8M8@8™— 5 n
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FAILURE POSSIBLE CAUSES

Drivenot reacting to adaptive speed regulation
Adaptive speed regulation not enabled. Enable spd adap = Enabled

Motor potentiometer function not executed
Function not enabled. Enable motor pot = Enabled

With operation viathe terminal strip: Motor pot up and/or Motor pot down were
not assigned to adigital input

Jog operation not possible
A start command isstill present
Function not enabled. Enablejog = Enabled

With operation viaterminal strip: Jog + and/or Jog - were not assigned to adigital
input.

Inter nal speed referencevaluesnot carried out
Function not enabled. Enab multi spd = Enabled

With operation viaterminal strip: Speed sel 0, Speed sel 1 and Speed sel 2 were
not assigned to adigital input.

Multi-Ramp function not reacting
Function not enabled. Enab multi rmp = Enabled

With operation viaterminal strip: Ramp sel 0 and Ramp sel 1 werenot assignedto
adigital input

Overload not possible
Function not enabled. Enable overload = Enabled

TheR& L Search procedure never finishesand continuesover and over again.

Because of the motor inductance value, the routineis executing an endless|oop.
Theinductance valueis cycling between two val ueswithout an evolution of the
agorithm.

Solution procedure:

1) verify the two displayed inductance values

2) insert the average val ue as motor inductance during the autotuning.

If the procedure does not end, repest step 1) and 2).
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TPD 32 - HGB

10. PARAMETER LISTS

10.1. COMPLETE MAIN MENU LIST

Explanation of tables:
Whitetext on black background Menu/submenu
Whitetext on black backgroundinbrackets ~ Menu does not exist in the keypad

Fieldswith gray background Function not accessible viakeypad. The status of the cor-
responding parameter isonly displayed.

[FF] inthe Parameter column Dimension based on the factor function

“No.” column Parameter number (decimal). The value 2000H
(= decimal 8192) must be added to the number given
in the “No.” column in order to obtain the index to
access the parameter via Bus , RS485 or Opt2. The
parameter sin the Drivecom group can beaccessed using
the format and index specified in the DRIVECOM
power transmission profile (#21).

“Format” column Internal parameter format:
| = Integer (Example: 116 = Integer 16 bit)
U = Unsigned (Example: U32 = unsigned 32 bit)
Float = Floating point

“Value’ column Minimum, maximum and factory parameter values.

S = Thevalueisdepending on the size of the device.

“Keypad” column v = Parameter available viakeypad
“R$485/BUS/Opt2-M” column Parameter availableviaR$485, field Busor viathe DGFC
manual communication (seethe DGFC user manual)
Low priority.

The numbersindicate what hasto be sent viainterfaceline
in order to set the single parameters.

— PARAMETERLISTS —Mm — 1 m




“Term.” column

“Opt2-A/PDC”

IA, QA, ID, QD inthe“Term.” column

H, L inthe“Term.” column

R/W/ZIC

X - Pyy

SIEI

Parameter addressableto one of theanal og or digital input/
output terminals.

Parameter available via DGF386 asynchronous
communication (see the DGFC user manual) and/or the
Process Data Channel (PDC).

“Opt2-A” = Low priority
“PDC” = High priority

When using afield businterface, parameterswhose range
is[min=0; max=1] can beassigned to either Virtua digital
inputs (if W accesscode exists) and/or Virtua digital outputs
(if R access code exists).

The numbersindicate what hasto be sent viainterfaceline
in order to set the single parameters.

The function can be accessed via a freely programmable
analog or digital input or output.

IA =analog input QA =anaog output
ID =digita input QD =digital output.

The eventually present number is the one by which the
terminal iscalled.

Leve of theterminal sgnas(H=high, L=low) which enables
thesinglefunction.

Access possibilities via the serial interface, Bus or Opt2
manual or asynchronouscommunication :

R = Read,
W = Write,
Z = Writeonly when drive disabled,

C = Command parameter (thewriting of any value causes
the execution of acommand).

The value of this parameter can correspond to min/max X
timesthe value of theyy parameter.

PARAMETER LISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Drive ready 380 Ul6 0 1 - - R QD R
Drive ready 1 H 1
Drive not ready 0 0
Quick stop 343 ulé - - - - R/W - -
No Quick stop 1
Quick stop 0
Start/Stop 315 uUl6 0 1 R/W 13 R/W
Start 1 H 1
Stop 0 L 0
Fast stop 316 ul16 - - - - R/W 14 R/W
No Fast Stop 1 H 1
Fast Stop 0 L 0
DRIVE STATUS
Ramp ref 1 [FF] 44 116 -2 P45 | +2 P45 0 v R/W 1A, QA R/W
Enable drive 314 ulé 0 1 Disabled v R/W 12 R/W
Enabled 1 H 1
Disabled (0) 0 L 0
Start/Stop 315 uleé 0 1 Stop v R/W 13 R/W
Start 1 H 1
Stop 0) 0 L 0
Output voltage [V] 233 Float ** 0 999 - v R QA R
Motor current [%] 199 116 -250 250 - v R QA R
Actual spd (rpm) 122 116 v R QA R
Speed ref (rpm) 118 116 -32768 | +32767 - v R QA R
Output power [Kw] 1052 Float 0.01 9999.99 - v R - -
Flux current (A) 351 Float 0.1 99.9 S v R - -
Mains voltage [V] 466 ul6 0 999 - v R - -
Digital I/Q - v - - -
START UP
Speed base value [FF] 45 U32%** 1 16383 1500 v R/Z - R
Nom flux curr [A] 374 Float 0.5 80.0 S v R/Z - -
Speed-0 f weak 499 uleé 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Acc delta speed [FF] 21 U32 0 2321 100 v R/W - -
Acc delta time [s] 22 Ulé 0 65535 1 v R/W - -
Dec delta speed [FF] 29 U32 0 2321 100 v R/W - -
Dec delta time [s] 30 Ul6 0 65535 1 v R/W - -
Motor nom flux [A] 280 Float 0.0 P374 P374x0.3 v R/Z - -
Flux reg mode 469 ule 0 2 Const. R/Z - -
Constant current current 0
Voltage control 0) 1
External control 2
Full load curr [A] 179 Float 0.1 TiAN TiAN v R/Z - -
Motor max speed [rpm] 162 Float * 0 6553 1500 v R/Z - R
Max out voltage [V] 175 Float 20 999 400 v R/Z - -
Flux weak sieed [%] 456 Ul6 0 100 100 v R/Z - R
T current lim [%] 7 uUlé6 0 200 100 v R/W 1A R/W
Flux current max [%] 467 ulé6 P468 100 100 v R/W - R/W
Flux current min [%)] 468 Ul6 0 P467 5 v R/W -
Speed min amount [FF] 1 U32 0 2321 0 v R/Z - -
Speed max amount [FF] 2 U32 0 2321 5000 v R/Z

PARAMETER LISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
START UP \ Speed feecdback
Speed fbk sel 414 ule6 0 3 1 v R/Z - R
Encoder 1 0
Encoder 2 1
Tacho 2
Armature 3
Tacho scale 562 Float 0.90 3.00 1.00 v R/W - -
Speed offset 563 Float -20.00 +20.00 0.00 v R/W - -
Encoder 2 pulses 169 Float * 150 9999 1000 v R/Z - R
Enable fbk contr 457 Ul6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Refresh enc 2 652 ulé6 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0

Undervolt thr [V]

START
0

' UP \ Alarms
1000 230

Overcurrent thr [%] 0 200 110 v R/W - -
START UP \ Overload contr
Enable overload 309 116 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled 0) 0
Overload mode 318 116 0 1 Curr 4 R/W - -
Curr not limited limited 1
Curr limited (0) 0
Overload current [%] 312 Ul6 P313 200 100 v R/W - -
Base current [%] 313 uUle6 0 P312 80 v R/W - -
<100
Overload time [s] 310 Ul6 0 65535 30 4 R/W - -
Pause time [s] 311 Ul6 0 65535 300 v R/W - -

START

UP \ Analc

g inputs \ Analog inpu

Select input 1 70 ul6 0 31 Ramp refl v R/Z - -
OFF 0
Jog reference 1
Speed ref 1 2
Speed ref 2 3
Ramp ref 1 “4) 4
Ramp ref 2 5
T current ref 1 6
T current ref 2 7
Adap reference 8
T current limit 9
T current lim + 10
T current lim - 11
Pad 0 12
Pad 1 13
Pad 2 14
Pad 3 15
Load comp 19
PID offset 0 21
PI central v3 22
PID feed-back 23
Flux current max 25
Out vlt level 26
Speed ratio 28
Tension red 29
Tension ref 30
Preset 3 31
Scale input 1 72 Float -10.000 | 10.000 1.000 v R/W - -
Auto tune inp 1 259 ul6 v C/W - -
Auto tune 1
Offset input 1 74 116 -32768 | +32767 0 v R/W - -
10 PARAMETERLISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Select input 2 75 ule6 0 31 OFF (0) v R/Z - -
(Select like Input 1)
Scale input 2 77 Float -10.000 [ 10.000 1.000 v R/W - -
Auto tune inp 2 260 Ule6 v C/W - -
Auto tune 1
Offset input 2 79 116 -32768 | +32767 0 v R/W - -
START UP \ Analog inputs \ Analog input 3
Select input 3 80 uUleé 0 31 OFF (0) v R/Z - -
(Select like Input 1)
Scale input 3 82 Float -10.000 | 10.000 1.000 v R/W - -
Auto tune inp 3 261 ule v C/W - -
Auto tune 1
Offset input 3 84 116 -32768 | +32767 0 v R/W - -
START UP
R&L Search 452 ule6 0 1 OFF v R/Z - -
OFF 0
ON 1
Enable drive 314 uUl6 0 1 Disabled v R/W 12 R/W
Enabled 1 H 1
Disabled (0) 0 L 0
Start/Stop 315 uUle 0 1 Stop v R/W 13 R/W
Start 1 H 1
Stop (0) L 0
START UP \ Speed self tune
Fwd-Rev spd tune 1029 ul6 1 2 Fwd v R/Z - -
Fwd direction Direction 1
Rev direction (1) 2
Test T curr lim [%] 1048 Ule 0 S 20 v R/Z - -
Start 1027 Ulo6 0 65535 - v C - -
Inertia [kg*m*m*] 1014 Float 0.001 999.999 S v R/W - -
Inertia Nw [kg*m*m*] 1030 Float 0.001 999.999 - v R - -
Friction [N*m] 1015 Float 0.000 99.999 S v R/W - -
Friction Nw [N*m] 1031 Float 0.00 99.99 - v R - -
Speed P [%] 87 Float 0.00 100.00 S v R/W - -
Speed P Nw [%] 1032 Float 0.00 100.00 - v R - -
Speed I [%] 88 Float 0.00 100.00 S v R/W - -
Speed I Nw [%] 1033 Float 0.00 100.00 v R - -
Take val 1028 ul6 0 65535 - v Z/C - -
START UP
Main commands 252 ul6 0 1 Term v R/Z - -
Digitals 1
Terminals (0) 0
Control mode 253 ul6 0 1 Local v R/Z - -
Bus 1
Local (0) 0
Save parameters 256 ul6 v C/W (1) - -
TUNING . |
R&L Search 452 ule6 0 1 OFF v R/Z - -
ON 1
OFF (0) 0
Enable drive 314 ule 0 1 Disabled v R/W 12 R/W
Enabled 1 H 1
Disabled (0) 0 L 0
Start/Stop 315 Ul6 0 1 Stop v R/W 13 R/W
Start H 1
Stop (0) L

PARAMETER LISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Fwd-Rev spd tune 1029 ule 1 2 Fwd v R/Z - -
Fwd direction Direction 1
Rev direction (1) 2
Test T curr lim [%] 1048 uUl6 0 S 20 v R/Z - -
Start 1027 Ul6 0 65535 - v C - -
Inertia [kg*m*m*] 1014 Float 0.001 999.999 S v R/W - -
Inertia Nw [kg*m*m*] 1030 Float 0.001 999.999 - v R - -
Friction [N*m] 1015 Float 0.000 99.999 S v R/W - -
Friction Nw [N*m] 1031 Float 0.00 99.99 - v R - -
Speed P [%] 87 Float 0.00 100.00 S v R/W - -
Speed P Nw [%)] 1032 Float 0.00 100.00 - v R - -
Speed I [%] 88 Float 0.00 100.00 S v R/W - -
Speed I Nw [%] 1033 Float 0.00 100.00 v R - -
Take val 1028 Ul6 0 65535 - v Z/C - -
TUNING
Speed P [%] 87 Float 0.00 100.00 10.00 v R/W - -
Speed I [%] 88 Float 0.00 100.00 1.00 v R/W - -
Prop filter [ms] 444 Ulé 0 1000 0 v R/W - -
Flux P [%] 91 Float 0.00 100.00 2.00 v R/W - -
Flux I [%] 92 Float 0.00 100.00 1.00 v R/W
Voltage P [%] 493 Float 0.00 100.00 30.00 v R/W - -
Voltage I [%] 494 Float 0.00 100.00 40.00 v R/W
Save parameters 256 Ul6 v C/W (1) - -
MONITOR
Enable drive 314 0 1 Disabled v R/W 12 R/W
Enabled 1 H 1
Disabled (0) 0 L
Start/Stop 315 uleé 0 1 Stop v R/W 13 R/W
Start 1 H 1
Stop (0) 0 L 0
MONITOR \ Measurements \ Speed \ Speed in DRC | ]
Ramp ref (d) [FF] 109 116 -32768 | +32767 - v R - R
Ramp output (d) [FF] 112 116 -32768 | +32767 - v R - R
Speed ref (d) [FF] 115 116 -32768 | +32767 - v R - R
Actual spd (d) [FF] 119 116 -32768 | +32767 - v R - R
F act spd (d) [FF] 925 116 -32768 | +32767 - v R - R
Act spd filter [s] 923 Float 0.001 1.000 0.100 v R/W - -
IMONITOR \ Measurements \ Speed \ Speed in rpm
Ramp ref (rpm) 110 116 -32768 | +32767 - v R QA R
Ramp outp (rpm) 113 116 -32768 | +32767 - v R QA R
Speed ref (rpm) 118 116 -32768 | +32767 - v R QA R
Actual spd (rpm) 122 116 -8192 +8192 - v R QA R
Enc 1 speed (rpm) 427 116 -8192 +8192 - v R R
Enc 2 speed (rpm) 420 116 -8192 +8192 - v R R
F act spd (rpm) 924 116 -32768 | +32767 - v R QA R
Act spd filter [s] 923 Float 0.001 1.000 0.100 v R/W - -
MONITOR \ Measurements \ Speed \ Speed in %
Ramp ref (%) 111 Float -200.0 | +200.0 - 4 R - -
Ramp output (%) 114 Float -200.0 +200.0 - v R - -
Speed ref (%) 117 Float -200.0 | +200.0 - v R - -
Actual spd (%) 121 Float -200.0 | +200.0 - v R
MONITOR \ Measur«
Mains voltage [V] 466 Ul6 0 999 - v R - -
Mains frequency [Hz] 588 Float 0.0 70.0 - v R - -
Output power [Kw] 1052 Float 0.01 9999.99 - v R - -
Output voltage [V] 233 Float ** 0 999 - v R QA R
Motor current [%] 199 116 -250 250 - v R QA R
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
F T curr (%) 928 116 -500 +500 - v R QA R
T curr filter [s] 926 Float 0.001 0.250 0.100 v R/W - -
T current ref [%)] 41 116 -200 +200 - v R QA R
Flux reference [%] 500 Float 0.0 100.0 - v R QA -
Flux current [%] 234 Float * 0.0 100.0 - v R QA R
Flux current (A) 351 Float 0.1 99.9 S v R - -
MONITOR\ I/0
Digital I/Q - v - - -
Dig input term 564 Ul6 0 65535 - - R - R
Dig input term 1 565 Ulé6 0 1 - - R - R
Dig input term 2 566 uUl6 0 1 - - R - R
Dig input term 3 567 Ul6 0 1 - - R - R
Dig input term 4 568 Ul6 0 1 - - R - R
Dig input term 5 569 Ul6 0 1 - - R - R
Dig input term 6 570 Ul6 0 1 - - R - R
Dig input term 7 571 uUl6 0 1 - - R - R
Dig input term 8 572 Ul6 0 1 - - R - R
Dig input term 9 573 uUl6 0 1 - - R - R
Dig input term 10 574 Ul6 0 1 - - R - R
Dig input term 11 575 Ul6 0 1 - - R - R
Dig input term 12 576 Ul6 0 1 - - R - R
Dig input term 15 579 Ul6 0 1 - - R - R
Dig input term 16 580 Ul6 0 1 - - R - R
Dig output term 581 uUl6 0 65535 - R - R
Virtual dig inp 582 Ul6 0 65535 - v R - -
Virtual dig out 583 Ul6 0 65535 - v R - -

INPUT V

'ARIABLE

S\ Ramp r

ef \ Ramp ref

Ramp ref 1 [FF]

116

-2 P45

+2 P45

Ramp ref 1 (%) Float -200.0 +200.0
Ramp ref 2 [FF] 116 -2 P45 | +2 P45 1A, QA
Ramp ref 2 (%) Float -200.0 +200.0
INPUT VARIABLES \ Speed ref\ Speed re
Speed ref 1 [FF] 116 -2 P45 | +2 P45 1A, QA
Speed ref 1 (%) 378 Float -200.0 +200.0 0 / R/W - -

INPUT

’ARIABLE

S\ Speed r

ef \ Speed r

Speed ref 2 [FF] 43 116 2 P45 | +2 P45 0 v RW [IA,QA| RW
Speed Ref 2 (%) Float | -200.0 | +200.0 0 v R/W - -
INPUT VARIABLES \ T curr

T current ref 1 [%] 116 -200 +200 0 v R/W IA, QA R/W
see 6.4.3
T current ref 2 [%] 116 -200 +200 0 v R/W 1A, QA -
LIMITS \ Speed limits \ Speed amount
Speed min amount [FF] U32 0 23] 0 v R/Z - -
Speed max amount [FF] U32 0 2321 5000 v R/Z
LIMITS \ Speed limits \ Speed min/mazx
Speed min pos [FF] 5 U32 0 2321 0 v R/Z - -
Speed max pos [FF] 3 U32 0 2321 5000 v R/Z - -
Speed min neg [FF] 6 U32 0 2321 0 v R/Z - -
Speed max neg [FF] 4 U32 0 2321 5000 v R/Z - -
Speed limited 372 ulé6 0 1 - R QD R
Speed limited 1 H 1
Speed not limited 0 IL, 0

PARAMETER LISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
OitZ-M
T current lim type 715 ul6 0 1 0 v R/Z - -
T lim mot gen 1
T lim +/- 0
T current lim [%] 7 Ul6 0 200 100 v R/W 1A R/W
T current lim + [%] 8 Ulé6 0 200 100 v R/W 1A R/W
T current lim - [%] 9 Ul6 0 200 100 v R/W IA R/W
Curr limit state 349 Ul6 0 1 - R QD R
Curr. limit reached 1 H 1
Curr. limit not reached 0 L 0
In use Tcur lim+ [%] 10 Ul6 0 200 v R - R
In use Tcur lim- [%] 11 Ul6 0 200 v R - R
Current lim red [%] 13 Ul6 0 200 100 v R/W - R/W
Torque reduct 342 ule 0 1 Not active v R/W ID R/W
Active 1 H 1
Not active (0) 0 L 0
Flux current max [%] Ulé6 P468 100 100 v R/W - R/W

Flux current min [%]

Acc delta speed [FF]

Acc delta time [s] 22 uUl6 0 65535 1 v R/W
\ Deceleration
Dec delta speed [FF] 29 U32 0 2321 100 v R/W - -
Dec delta time [s] Ul6 0 65535 1 v R/W
RAMP \ Quick stop
QStp delta speed [FF] U32 0 232.1 1000 v R/W - -
QStp delta time [s] uUl6 0 65535 1 v R/W
RAMP
Ramp shape 18 ulé6 0 1 Linear v R/Z - -
S-Shaped 1
Linear (0) 0
S shape t const [ms] 19 Float 100 3000 300 v R/W - -
S acc t const [ms] 663 Float 100 3000 300 v R/W - -
S dec t const [ms] 664 Float 100 3000 300 v R/W - -
Ramp +/- delay [ms] 20 Ule6 0 65535 100 v R/W - -
Fwd-Rev 673 uUl6 0 3 1 v R/W ID R/W
No direction 0 0
Fwd direction 1 1
Rev direction 2 2
No direction 3 3
Forward sign 293 Ulé6 0 1 0 - R/W 1D R/W
Reverse sign 294 Ul6 0 0 - R/W ID R/W
Enable ramp 245 116 0 1 Enabled v R/Z - -
Enabled (1) 1
Disabled 0
Ramp out =0 344 ulé6 0 1 Not active v R/W ID R/W
Not active (€8] 1 H 1
Active 0 L 0
Ramp in=0 345 ule 0 1 Not active v R/W ID R/W
Not active (€8] 1 H
Active 0 L
Freeze ramp 373 uUle6 0 1 Not active v R/W ID R/W
Not active (1) 1 H 1
Active 0 L 0
Ramp + 346 Ul6 0 1 - - R QD R
Acc.CW + Dec. anti-CW 1 H 1
Other states 0 L 0
Ramp - 347 ul6 0 1 - - R QD R
Acc.anti-CW + Dec. CW 1 H 1
Other states 0 L 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Acc state 1259 uleé 0 1 - - R QD R
Acc CW + Acc anti-CW 1 H 1
Other states 0 L 0
Dec sate 1260 Ulé 0 1 - - R QD R
Dec CW + Dec anti-CW 1 H 1
Other states 0 L 0
SPEED REGULAT
Speed ref [rpm] 118 116 -32768 | +32767 - v R QA R
Speed reg output [% ] 236 116 -200 +200 - 4 R QA R
see 6.7.1
Lock speed reg 322 ul6 0 1 OFF v R/W ID R/W
ON 1 H 1
OFF 0) 0 L 0
Enable spd reg 242 116 0 1 Enabled v R/Z -
Enabled 1) 1
Disabled 0
Lock speed I 348 uleé t0 1 Not active v R/W ID R/W
Not active 1) 1 H 1
Active 0 L 0
Aux spd fun sel 1016 Ul6 0 1 Speed up v R/Z - -
Inertia-loss cp 1
Speed up (0) 0
Prop filter [ms] 444 Ul6 0 1000 0 v R/W - -
'EED REGULAT. \ S¢lf tuning
Fwd-Rev spd tune 1029 uUle6 1 2 Fwd v R/Z - -
Fwd direction Direction 1
Rev direction 1) 2
Test T curr lim [%)] 1048 Ul6 0 S 20 v R/Z - -
Start 1027 Ul6 0 65535 - v C - -
Inertia [kg*m*m*] 1014 Float 0.001 999.999 S v R/W - -
Inertia Nw [kg*m*m*] 1030 Float 0.001 999.999 - v R - -
Friction [N*m] 1015 Float 0.000 99.999 S v R/W - -
Friction Nw [N*m] 1031 Float 0.00 99.99 - v R - -
Speed P [%] 87 Float 0.00 100.00 S v R/W - -
Speed P Nw [%] 1032 Float 0.00 100.00 - v R - -
Speed 1 [%)] 88 Float 0.00 100.00 S v R/W - -
Speed I Nw [%] 1033 Float 0.00 100.00 v R - -
Take val 1028 Ul6 0 65535 - v Z/C - -
SPEED REGULAT \ Spd zero logic
Enable spd=0 1 123 ulé 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled (0) 0
Enable spd=0 R 124 uleé 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Enable spd=0 P 125 uleé 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Spd=0 P gain [%] 126 Float 0.00 100.00 10.00 v R/W - -
Ref 0 level [FF] 106 Ul6 1 32767 10 v R/W
SPEED REGULAT \ Speed up
Speed up gain [%] 445 Float 0.00 100.00 0.00 v R/W - -
Speed up base [ms] 446 Float 0 16000 1000 v R/W - -
Speed up filter [ms] 447 Ul6 0 1000 0 v R/W - -
SPEED REGUILAT \ Droop function
Droop gain [%] 696 Float 0.00 100.00 0.00 v R/W - -
Droop filter [ms] 697 Ul6 0 1000 0 v R/W - -
Load comp [%] 698 116 -200 +200 0 v R/W 1A R/W
Droop limit [FF] 700 Ul6 0 2*P45 1500 v R/W - -
Enable droop 699 uUle 0 1 Disabled v R/W ID R/W
Enabled 1 1
Disabled (0) 0 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Inertia [kg*m*m] 1014 Float 0.001 999.999 S v R/W - -
Friction [N*m] 1015 Float 0.000 99.999 S v R/W - -
Torque const [N*m/A] 1013 Float 0.01 99.99 S v R - -
Inertia c filter [ms] 1012 Ulé6 0 1000 0 v R/W - -
CURRENT REGUILLAT
T current ref [%] 41 116 -200 +200 - v R QA R
Motor current [%)] 199 116 -250 250 - v R QA R
Arm resistance [ ] 453 Float S S 0.500 v R/W - -
Arm inductance [mH] 454 Float S S 4.00 v R/W - -
E int [V] 587 116 -80 +80 - v R QA -
R&L search 452 uleé 0 1 OFF v R/Z - -
ON 1
OFF ©
Zero torque 353 ul6 0 1 Not active v R/W ID R/W
Not active (€8] 1 H
Active 0 L
FLUX REGULATION
Enable flux reg 497 ulé6 0 1 ON v R/W ID -
ON (1) 1 H
OFF 0 L
Flux reg mode 469 ul6 0 2 Const. v R/Z - -
Constant current current
Voltage control 0) 1
External control
Enable flux weak 498 uleé 0 1 OFF v R/W 1D -
ON 1 H
OFF (0) 0 L
Speed-0 f weak 499 uleé 0 1 OFF v R/W - -
ON 1
OFF 0 0
Flux reference [%] 500 Float* 0.0 100.0 0.0 v R QA -
Flux current [%] 234 Float* 0.0 100.0 - v R QA R
Out vit level 921 Float* 0 100.0 100.0 v R/W 1A, QA R/W
\TION \ Flux \ if curve
I field cnst 40 916 Float 0 100.0 40.0 v R/Z -
I field cnst 70 917 Float 0 100.0 70.0 v R/Z -
[ field cnst 90 918 Float 0 100.0 90.0 v R/Z -
Set flux / if 919 Ul6 v Z/C -
Reset flux / if 920 Ul6 v Z/C -
Nom flux curr [A] 374 Float 0.5 80.0 S v R/Z - -
Motor nom flux [A] 280 Float 0.0 P374 P374x0.3 v R/Z
G PARAMETERS \ Percent values \ Speed r
Speed P [%] 87 Float 0.00 100.00 10.00 v R/W - -
Speed I [%] 88 Float 0.00 100.00 1.00 v R/W - -
Speed P bypass [%] 459 Float 0.00 100.00 10.00 v R/W - -
Speed I bypass [%] 460 Float 0.00 100.00 1.00 v R/W
G PARAMETERS \ Percent values \ Flux r
Flux P [%] 91 Float 0.00 100.00 2.00 v R/W - -
Flux I [%] Float 0.00 100.00 1.00 v R/W
REG PARAMETERS \ Percent values \ Voltage reg
Voltage P [%] Float 0.00 100.00 30.00 v R/W - -
Voltage I [%] 494 Float 0.00 100.00 v
REG PARAMETERS \ Base value
Speed P base [A/rpm] 93 Float 0.001 S 0,300 v R/Z - -
P93 .«
Speed I base [A/rpm-ms] 94 Float 0.001 S 0,3 v R/Z
P94
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Par ameter No. Format Value Accessvia
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUY PDC
Opt2-M

REG PARAMETERS) Base values\ Flux regulator
Flux P base 97 Float 1 32767 3277 v R/Z - -
Flux I Base Float 1 32767 3277 v R/Z

REG PARAMETERS\ Base values\ Voltage reg
Voltage P base [{%/V] 495 Float 0.0100 S S v R/Z - -

Voltage I base [%/V-ms] Float 0.01 S S v R/Z
REG PARAMETERS\ In usevalues
Speed P in use [%] Float 0.00 100.00 S v R - -

Speed I in use [%] Float 0.00 100.00 S v R - -
Main commands Ul6 0 1 Term. 4 R/Z - -
Digital
Terminals (0) 0
Control mode 253 ul6 0 1 Local 4 R/Z - -
Bus 1
Local (0) 0
Speed base value [FF] 45 U32%** 1 16383 1500 v R/Z - R
Full load curr [A] 179 Float 0.1 TiAN AN v R/Z - -
Max out voltage [V] 175 Float 20 999 400 v R/Z - -
Ok relay funct 412 116 0 1 0 4 R/Z - -
Ready to Start 1
Drive health 0
Motor max speed [rpm] 162 Float * 0 6553 1500 v R/Z - R
Speed fbk sel 414 ul6 0 3 1 R/Z - R
Encoder 1 0
Encoder 2 1
Tacho 2
Armature 3
Encoder 1 state 648 Ule6 0 1 - R QD R
Encoder ok 1 1
Encoder Fault 0 0
Enable fbk contr 457 uUle6 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled (0) 0
Enable fbk bypas 458 ule6 0 | Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Flux weak speed [%] 456 uUl6 0 100 100 v R/Z - R
Speed fbk error [%] 455 ul6 0 100 22 v R/Z - -
Tacho scale 562 Float 0.90 3.00 1.00 v R/W - -
Speed offset 563 Float -20.00 +20.00 0.00 v R/W - -
Encoder 1 pulses 416 Float * 600 9999 1024 v R/Z - R
Encoder 2 pulses 169 Float * 150 9999 1000 v R/Z - R
Refresh enc 1 649 ul6 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Encoder 2 state 651 Uleé 0 1 - R QD R
Encoder ok 1 1
Encoder Fault 0 0
Refresh enc 2 652 ul6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Enable ind store 911 Ul6 0 1 Disabled v R/W - R/W
Enabled 1
Disabled (0) 0
Ind store ctrl 912 ul6 0 65535 0 - R/W - R/W
Index storing 913 U32 0 +272] 0 - R - R
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
CONFIGURATION \ Drive type
Drive size [A] 465 uUle6 0 S S v R - R
2B+E 201 ule6 0 1 OFF v R/Z -
ON 1
OFF (0) 0
Size selection 464 ulé6 0 1 S v R/Z - -
American 1
Standard 0
Software version 331 Text 4 R - -
Drive type 300 ule6 10 11 S - R - R
TPD32...2B 10 10
TPD32...4B 11 11
| CONFIGURAI T
Dim factor num 50 [32%%* 1 65535 1 v R/Z - R
Dim factor den 51 [32 %k 1 +231 -1 1 v R/Z - R
Dim factor text 52 Text pm v R/Z
CONFIGURATION \ Face value fact
Face value num 54 116 1 +32767 1 v R/Z - R
Face value den 53 116 1 +32767 1 v R/Z - R
(CONFIGURATION \ Prog alarms \ Failure supply
Latch 194 ule 0 1 ON v R/Z - -
ON (@) 1
OFF
Ok relay open 195 116 0 1 ON v R/W - -
ON 1) 1
OFF
CONFIGURATION \ Prog alarms \ Undervoltage
Undervolt thr [V] 481 Ul6 0 1000 230 v R/W - -
Latch 357 uUle 0 1 ON v R/Z - -
ON (@) 1
OFF
Ok relay open 358 116 0 1 ON v R/W - -
ON 1) 1
OFF
Hold off time [ms] 470 uUl6 0 100 0 v R/W - -
Restart time [ms] 359 Ul6 0 65535 1000 v R/W
CONFIGURATION \ Prog alarms \ Overvoltage
Activity 203 ule6 0 2 Ignore 4 R/Z - -
Ignore 0) 0
Warning 1
Disable drive 2
Latch 361 ul6 0 1 ON v R/Z - -
ON 1) 1
OFF
Ok relay open 362 116 0 1 ON v R/W - -
ON 1) 1
OFF
Hold off time [ms] 482 Ule6 0 10000 0 v R/W - -
Restart time [ms] 483 Ul6 0 10000 0 v R/W
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Parameter

No.

Format

Value

min max

Factory

Keyp.

Access via
RS485/ | Term.
BUS/

Opt2-A/
PDC

Opt2-M
CONFIGURATION \ Prog alarms \ Heatsink

Activity 368 ule6 1 5 Disable v R/Z - -
Warning drive 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 370 116 0 1 ON v R/W - -
ON 1) 1
OFF 0
CONFIGURATION \ Prog alarms \ Overtemp motor
Activity 365 uUle6 Disable v R/Z - -
Ignore dive 0
Warning 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 367 116 ON 4 R/W - -
ON @) 1
OFF 0
' ATION \ Prog alarms \ External fault
Activity 354 ul6 1 5 Disable v R/Z - -
Warning drive 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Latch 355 uUle6 0 1 ON v R/Z - -
ON 1) 1
OFF 0
Ok relay open 356 116 0 1 ON 4 R/W - -
ON 1) 1
OFF 0
Hold off time [ms] 502 Ulé6 0 10000 0 v R/W - -
Restart time [ms] 501 Ul6 0 10000 0 v R/W
CONFIGURATION \ Prog alarms \ Overcurrent
Overcurrent thr [%] 584 Ule6 0 200 110 v R/W - -
Activity 212 ul6 0 2 Ignore v R/Z - -
Ignore 0) 0
Warning 1
Disable drive 2
Latch 363 uUle6 0 1 ON v R/Z - -
ON @) 1
OFF 0
Ok relay open 364 116 0 1 ON 4 R/W - -
ON 1) 1
OFF 0
Hold off time [ms] 586 uUle6 0 10000 0 v R/W - -
Restart time [ms] 585 Ul6 0 10000 0 v R/W

CONFIC rms \ Field
Activity 473 uUle6 0 2 Disable v R/Z - -
Ignore drive 0
Warning 1
Disable drive 2
Latch 471 Uleé 0 1 ON v R/Z - -
ON (1) 1
OFF 0
Ok relay open 472 116 0 1 ON v R/W - -
ON 1)
OFF
Hold off time [ms] 475 ul6 0 10000 0 v R/W - -
Restart time [ms] 474 ul6 0 10000 0 v R/W
PARAMETERLISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M

Activity 478 ule6 1 2 Disable 4 R/Z - -
Warning drive 1
Disable drive 2

Ok relay open 477 116 0 1 ON v R/W - -
ON (1) 1
OFF 0

Hold off time [ms] 480 Ul6 0 10000 8 v R/W
CONFIGURATION ' Prog alarms \ Opt?2 f:

Activity 639 ulé 0 5 Disable v R/Z - -
Disable drive drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5

Ok relay open 640 116 0 1 ON v R/W - -
ON (1) 1
OFF 0

CONFIGURATION \ Prog alarms \ Bus loss

Activity 634 ulé6 0 5 Disable v R/Z - -
Ignore drive 0
Warning 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5

Latch 633 uUle 0 1 ON v R/Z - -
ON (1) 1
OFF 0

Ok relay open 635 116 0 1 ON 4 R/W - -
ON (1) 1
OFF 0

Hold off time [ms] 636 Ulé6 0 10000 0 v R/W - -

Restart time [ms] 637 Ul6 0 10000 0 v R/W
"ONFIGURATION\ I s \ Hw opt1 failure

Activity 386 Ule6 1 5 Disable v R/Z - -
Warning drive 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5

Ok relay open 387 116 0 1 ON v R/W - -
ON (1) 1
OFF 0

(CONFIGURATION \ Prog alarms \ Enable seq err

Activity 728 ulé 0 2 Disable v R/Z - -
Ignore drive 0
Disable drive 2

Latch 729 uleé 0 1 ON v R/Z - -
ON (1) 1
OFF 0

Ok relay open 730 uUleé 0 1 ON v R/W - -
ON (1) 1
OFF 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Device address 319 uUlé6 0 255 0 v R/Z - -
Ser answer delay 408 Ul6 0 900 0 v R/W - -
Ser protocol sel 323 Ul6 0 2 SLINK3 v R/W - -
SLINK3 0) 0
MODBUS RTU 1
JTBUS 2
Ser baudrate sel 326 uleé 0 4 9600 v R/W - -
19200 0
9600 (1) 1
4800 2
2400 3
1200 4
Select output 1 66 uleé 0 93 Actual v R/Z - -
OFF speed 0
Speed ref 1 1
Speed ref 2 2
Ramp ref 1 3
Ramp ref 2 4
Ramp ref 5
Speed ref 6
Ramp out 7
Actual speed ) 8
T current ref 1 9
T current ref 2 10
T current ref 11
Speed reg out 15
Motor current 16
Output voltage 20
Analog input 1 24
Analog input 2 25
Analog input 3 26
Flux current 27
Pad 0 31
Pad 1 32
Pad 4 33
Pad 5 34
Flux reference 35
Pad 6 38
PID output 39
Out vlt level 79
Flux current max 80
F act spd 81
F T curr 82
Speed draw out 84
Output power 88
Roll diameter 89
Act tension ref 90
Torque current 91
W reference 92
Actual comp 93
Scale output 1 62 Float -10.000 [ +10.000 0 v R/W
1I/0 CONFIG \ Analog outputs \ Analog output 2
Select output 2 67 ul6 0 93 Motor v R/Z - -
(Select like output 1) current
16)
Scale output 2 63 Float -10.000 | +10.000 0 v R/W

PARAMETER LISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Select output 3 68 ulé6 0 93 Flux 4 R/Z - -
(Select like output 1) 27)
Scale output 3 64 Float -10.000 | +10.000 0 v R/W
1/0 CONF g outputs \
Select output 4 69 ulé6 0 93 Output v R/Z - -
(Select like output 1) voltage
(20)
Scale output 4 65 Float -10.000 | +10.000 0 v R/W
1/0 CONFIG \ Analog inputs \ Analog input 1
Select input 1 70 ule 0 31 Ramp v R/Z - -
OFF ref 1 0
Jog reference 1
Speed ref 1 2
Speed ref 2 3
Ramp ref 1 @) 4
Ramp ref 2 5
T current ref 1 6
T current ref 2 7
Adap reference 8
T current limit 9
T current lim + 10
T current lim - 11
Pad 0 12
Pad 1 13
Pad 2 14
Pad 3 15
Load comp 19
PID offset 0 21
PI central v3 22
PID feed-back 23
Flux current max 25
Out vlt level 26
Speed ratio 28
Tension red 29
Tension ref 30
Preset 3 31
Anin 1 target 295 ule6 0 1 0 4 R/W ID R/W
Not assigned 1 H 1
Assigned 0 L 0
Input 1 type 71 ule6 0 2 +10V v R/Z -
-10V ...+ 10V 0
0..20 mA, 0...10 V 1
4..20 mA
Input 1 sign 389 ul6 0 1 1 v R/W - R/W
Positive 1 1
Negative 0 0
Scale input 1 72 Float -10.000 [ 10.000 1.000 v R/W -
Tune value inp 1 73 Float 0.100 10.000 1.000 v R/W - -
Auto tune inp 1 259 Ul16 v C/wW - -
Auto tune 1
Input 1 filter [ms] 792 Ul6 0 1000 0 v R/W - R/W
Input 1 compare 1042 116 -10000 | +10000 0 v R/W - -
Input 1 cp error 1043 ulé6 0 10000 0 4 R/W - -
Input 1 cp delay 1044 Ul6 0 65000 0 v R/W - -
Input 1 cp match 1045 uleé 0 1 - - R QD R
Input 1=thr.val. 1 H
Input 1 not thr.val. 0 L
Offset input 1 74 116 -32768 | +32767 0 v R/W - -
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
I/0 CONFIG \ Analog inputs \ Analog inp
Select input 2 75 ule 0 31 OFF (0) v R/Z - -
(Select like Input 1)
An in 2 target 296 ul6 0 1 0 v R/W ID R/W
Assigned 0 L 0
Not assigned 1 H 1
Input 2 type 76 ule 0 2 +10V v R/Z - -
-10V ..+ 10V 0
0..20mA, 0...10 V 1
4..20 mA 2
Input 2 sign 390 ul6 0 1 1 v R/W - R/W
Positive 1 1
Negative 0 0
Scale input 2 77 Float -10.000 [ 10.000 1.000 v R/W - -
Tune value inp 2 78 Float 0.100 10.000 1.000 v R/W - -
Auto tune inp 2 260 ule v C/wW - -
Auto tune 1
Offset input 2 79 116 -32768 | +32767 0 v R/W - -
I/0 CONFIG \ Analog inputs \ Analog input 3
Select input 3 80 ule 0 31 OFF (0) v R/Z - -
(Select like Input 1)
An in 3 target 297 ule 0 1 0 v R/W 1D R/W
Not assigned 1 H 1
Assigned 0 L
Input 3 type 81 ul6 0 2 +10V v R/Z - -
-10V ..+ 10V 0
0..20 mA, 0...10 V 1
4..20 mA
Input 3 sign 391 ule6 0 1 1 v R/W - R/W
Positive 1 1
Negative
Scale input 3 82 Float -10.000 | 10.000 1.000 v R/W - -
Tune value inp 3 83 Float 0.100 10.000 1.000 v R/W - -
Auto tune inp 3 261 ule v C/W - -
Auto tune 1
Offset input 3 84 116 -32768 | +32767 0 v R/W - -
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Parameter No. Format Value Access via
min max Factory Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Digital output 1 145 ule6 0 61 Ramp + 4 R/Z - -
OFF 0
Speed zero thr 1
Spd threshold 2
Set speed 3
Curr limit state 4
Drive ready 5
Overld available 6
Overload state 7
Ramp + ®) 8
Ramp - 9
Speed limited 10
Undervoltage 11
Overvoltage 12
Heatsink 13
Overcurrent 14
Overtemp motor 15
External fault 16
Failure supply 17
Pad A bit 18
Pad B bit 19
Virt dig input 20
Torque sign 21
Stop control 23
Field loss 24
Speed fbk loss 25
Bus loss 26
Hw optl failure 28
Opt2 failure 29
Encoder 1 state 30
Encoder 2 state 31
Enable seq err 35
Diameter calc st 38
Input 1 cp match 49
Diam reached 58
Spd match compl 59
Acc state 60
Dec state 61
Brake comand 62
Inversion out 1 1267 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Digital output 2 146 ul6 0 61 Ramp - v R/Z - -
(Select like output 1) 9)
Inversion out 2 1268 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Digital output 3 147 ule6 0 61 Spd thr. 4 R/Z - -
(Select like output 1) (2)
Inversion out 3 1269 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Digital output 4 148 ule 0 61 Overld 4 R/Z - -
(Select like output 1) avail. (6)
Inversion out 4 1270 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Digital output 5 149 Ul6 0 61 Curr lim. 4 R/Z - -
(Select like output 1) State (4)
Inversion out 5 1271 ulé6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Digital output 6 150 ule 0 61 Overvolt v R/Z - -
(Select like output 1) (12)
Inversion out 6 1272 uleé 0 1 Disabled v R/W - -
Enabled 1
Disabled (0)
Digital output 7 151 Uleé 0 61 Undervolt v R/Z - -
(Select like output 1) (11)
Inversion out 7 1273 uleé 0 1 Disabled v R/W - -
Enabled 1
Disabled (0)
Digital output 8 152 uUleé 0 61 Overcurr v R/Z - -
(Select like output 1) (14)
Inversion out 8 1274 ul6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0)
Relay 2 629 Ul16 0 61 Stop ctrl v R/Z
(Select like output 1) (23)
Inversion relay 2 1275 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0)

PARAMETER LISTS
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Parameter

Digital input 1
OFF
Motor pot reset
Motor pot up
Motor pot down
Motor pot sign +
Motor pot sign -
Jog +
Jog -
Failure reset
Torque reduct
Ramp out =0
Ramp in=0
Freeze ramp
Lock speed reg
Lock speed I
Auto capture
Input 1 sign +
Input 1 sign -
Input 2 sign +
Input 2 sign -
Input 3 sign +
Input 3 sign -
Zero torque
Speed sel 0
Speed sel 1
Speed sel 2
Ramp sel 0
Ramp sel 1
Field loss
Enable flux reg
Enable flux weak
Pad A bit 0
Pad A bit 1
Pad A bit 2
Pad A bit 3
Pad A bit 4
Pad A bit 5
Pad A bit 6
Pad A bit 7
Forward sign
Reverse sign
An in 1 target
An in 2 target
An in 3 target
Enable droop
Enable PI PID
Enable PD PID
Pl integral freeze
PID offs. Sel
PI central vsO
PI central vs1
Diameter calc
Diam reset
Diam calc Dis
Torque winder EN
Line acc status
Line dec status
Line fstp status
Speed match
Diam inc/dec En
Wind/unwind
Diam preset sel0
Diam preset sell
Taper enable
Speed demand En
Winder side
Enable PI-PD PID
Jog TW enable

137

Value
min max

Factory

Access via
RS485/
BUS/
Opt2-M
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Inversion in 1 1276 ul6 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Digital input 2 138 ule 0 83 OFF (0) v R/Z - -
(Select like input 1)
Inversion in 2 1277 Uleé 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0)
Digital input 3 139 ul6 0 83 OFF (0) v R/Z - -
(Select like input 1)
Inversion in 3 1278 Ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (U] 0
Digital input 4 140 ule6 0 83 OFF (0) v R/Z - -
(Select like input 1)
Inversion in 4 1279 ul6 0 1 Disabled 4 R/W - -
Enabled 1
Disabled 0)
Digital input 5 141 uUle6 0 83 OFF (0) v R/Z - -
(Select like input 1)
Inversion in 5 1280 Uleé 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0)
Digital input 6 142 ul6 0 83 OFF (0) 4 R/Z - -
(Select like input 1)
Inversion in 6 1281 Uleé 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Digital input 7 143 ule6 0 83 OFF (0) v R/Z - -
(Select like input 1)
Inversion in 7 1282 Ulé6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Digital input 8 144 ulé6 0 83 OFF (0) 4 R/Z - -
(Select like input 1)
Inversion in 8 1283 Ulé6 0 1 Disabled v R/W - -
Enabled 1
Disabled 0 0
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Select enc 1 1020 ulé6 0 5 OFF v R/Z - -
OFF 0) 0
Speed ref 1 2
Speed ref 2 see 3
Ramp ref 1 6.12.5 4
Ramp ref 2 5
Select enc 2 1021 ulé6 0 5 OFF v R/Z - -
OFF 0) 0
Speed ref 1 2
Speed ref 2 see 3
Ramp ref' 1 6.12.5 4
Ramp ref 2 5
Encoder 1 pulses 416 Float* 600 9999 1024 v R/Z - R
Encoder 2 pulses 169 Float* 150 9999 1024 v R/Z - R
Refresh enc 1 649 uleé 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Refresh enc 2 652 ui6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Auto capture 388 ule OFF v R/W ID -
ON 1 H
OFF (0) 0 L
ADD SPEED FUNCT \ Adaptive spd reg
Enable spd adap 181 uUlé6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Select adap type 182 ulé6 0 1 Speed 4 R/Z - -
Adap reference 1
Speed 0
Adap reference [FF] 183 116 -32768 | +32767 1000 v R/W 1A R/W
Adap speed 1 [%] 184 Float 0.0 200.0 20.3 v R/W - -
Adap speed 2 [%] 185 Float 0.0 200.0 40.7 v R/W - -
Adap joint 1 [%] 186 Float 0.0 200.0 6.1 v R/W - -
Adap joint 2 [%] 187 Float 0.0 200.0 6.1 v R/W - -
Adap P gain 1 [%] 188 Float 0.00 100.00 10.00 v R/W - -
Adap I gain 1 [%] 189 Float 0.00 100.00 1.00 v R/W - -
Adap P gain 2 [%] 190 Float 0.00 100.00 10.00 v R/W - -
Adap I gain 2 [%] 191 Float 0.00 100.00 1.00 v R/W - -
Adap P gain 3 [%] 192 Float 0.00 100.00 10.00 v R/W - -
Adap I gain 3 [%] 193 Float 0.00 100.00 1.00 v R/W - -
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Spd threshold + [FF] 101 Ul6 1 32767 1000 v R/W - -
Spd threshold - [FF] 102 Ul6 1 32767 1000 v R/W - -
Threshold delay [ms] 103 Ul6 0 65535 100 v R/W - -
Spd threshold 393 ul16 0 1 - R QD R
Speed not exceeded 1 H 1
Speed exceeded 0 L 0
Set error [FF] 104 Ul6 1 32767 100 v R/W - -
Set delay [ms] 105 Ule6 1 65535 100 v R/W -

Set speed
Speed = ref. val.
Speed not ref. val.

394

uleé

D SPEED FUNCT \ Speed zero

R

>
=]
=
o -
el

o — =

Speed zero level [FF] 107 uUl6 1 32767 10 v R/W - -
Speed zero delay [ms] 108 Ul6 0 65535 100 v R/W - -
Speed zero thr 395 ulé 0 1 - R QD R
Drive rotating 1 H 1

Drive not rotating 0 0

FUNCTIONS \ Motor pot

Enable motor pot 246 116 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Motor pot oper 247 v - - -
Motor pot sign 248 116 0 1 Positive 4 R/W ID -
Positive 1) 1
Negative 0
Motor pot reset 249 Ulé6 v Z/C(1) | 1D (H) -
Motor pot up 396 ul16 0 1 R/W ID R/W
Acceleration 1 H 1
No acceleration 0 L 0
Motor pot down 397 uUle6 0 1 R/W ID R/W
Deceleration 1 H 1
No deceleration L 0
FUNCTIONS \ Jog function
Enable jog 244 116 0 1 Disabled v R/Z - -
Enabled 1
Disabled () 0
Jog operation 265 - - v - - -
Jog selection 375 ule6 0 1 0 v R/Z - -
Ramp input 1
Speed input 0
Jog reference [FF] 266 116 0 32767 0 v R/W IA -
Jog + 398 Ule 0 1 R/W ID R/W
Forwards jog 1 H 1
No jog forwards 0 L 0
Jog - 399 Ul6 0 1 R/W ID R/W
Backwards jog 1 H 1
No backwards jog 0 L 0

PARAMETER LISTS
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Enab multi spd 153 116 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled (0)
Multi speed 1 [FF] 154 116 -32768 | +32767 0 v R/W - -
Multi speed 2 [FF] 155 116 -32768 | +32767 0 v R/W - -
Multi speed 3 [FF] 156 116 -32768 | +32767 0 v R/W - -
Multi speed 4 [FF] 157 116 -32768 | +32767 0 v R/W - -
Multi speed 5 [FF] 158 116 -32768 | +32767 0 v R/W - -
Multi speed 6 [FF] 159 116 -32768 | +32767 0 v R/W - -
Multi speed 7 [FF] 160 116 -32768 | +32767 0 v R/W - -
Speed sel 0 400 Ul6 0 1 - R/W ID R/W
Value 2° selected 1 H 1
Value 2° not selected L 0
Speed sel 1 401 Ulé6 0 1 - R/W ID R/W
Value 2' selected 1 H 1
Value 2' not selected 0 L 0
Speed sel 2 402 Uleé 0 1 - R/W ID R/W
Value 27 selected 1 H 1
Value 2° not selected 0 L 0
Multispeed sel 208 Ul6 0 7 0 v R/W 1D R/W
FUNCTIONS \ Multi ramp fct
Enab multi rmp 243 116 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled (0) 0
Ramp selector 202 Ul6 0 3 0 v R/W 1D R/W
FUNCTIONS \ Multi ramp fct \ Ramp 0 \ Acceleration 0
Acc delta speed0 [FF] 659 U32 0 232.1 100 v R/W - -
Acc delta time 0 [s] 660 Ul6 0 65535 1 v R/W - -
S acc t const 0 [ms] Float 100 3000 300 v R/W
NCTIONS \ Multi ramp fct \ Ramp 0 \ Deceleration 0
Dec delta speed0 [FF] U32 0 232.1 100 v R/W - -
Dec delta time O [s] 662 Ul6 0 65535 1 v R/W - -
S dec t const 0 [ms] Float 100 3000 300 v R/W
NCTIONS \ Multi ramp fct \ Ramp 0 \ Acceleration 1
Acc delta speed] [FF] U32 0 2321 100 v R/W - -
Acc delta time 1 [s] 24 Ul6 0 65535 1 v R/W - -
S acc t const 1 [ms] Float 100 3000 300 v R/W - -
NCTIONS \ Multi ramp fct \ Ramp 0 \ Deceleration 1
Dec delta speed] [FF] U32 0 2321 100 v R/W - -
Dec delta time 1 [s] 32 Ul6 0 65535 1 v R/W - -
S dec t const 1 [ms] Float 100 3000 300 v R/W - -
NCTIONS \ Multi ramp fct\ Ramp 0\ Acceleration 2
Acc delta speed2 [FF] U32 0 2321 100 4 R/W - -
Acc delta time 2 [s] 26 Ul6 0 65535 1 v R/W - -
S acc t const 2 [ms] Float 100 3000 300 v R/W - -
NCTIONS \ Multi ramp fct \ Ramp 0 \ Deceleration 2
Dec delta speed2 [FF] U32 0 232.1 100 v R/W - -
Dec delta time 2 [s] 34 Ul6 0 65535 1 v R/W - -
S dec t const 2 [ms] Float 100 3000 300 v R/W - -
NCTIONS \ Multi ramp fct \ Ramp 0 \ Acceleration 3
Acc delta speed3 [FF] U32 0 232.1 100 v R/W - -
Acc delta time 3 [s] 28 Ul6 0 65535 1 v R/W - -
S acc t const 3 [ms] 671 Float 100 3000 300 4 R/W - -
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Parameter No. Format Value Access via
min max Factory Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Dec delta speed3 [FF] 35 U32 0 2321 100 v R/W - -
Dec delta time 3 [s] 36 Ul6 0 65535 1 v R/W - -
S dec t const 3 [ms] 672 Float 100 3000 300 v R/W - -
Ramp sel 0 403 ule6 0 1 - R/W 1D R/W
Value 2° selected 1 H 1
Value 2° not selected 0 L 0
Ramp sel 1 404 uUle6 0 1 - R/W ID R/W
Value 2! selected 1 H 1
Value 2" not selected 0 L 0
FUNCTIONS \ Speed draw
Speed ratio 1017 116 0 +32767 | +10000 v R/W 1A R/W
Speed draw out (d) 1018 116 -32768 | +32767 - v R QA R/W
Speed draw out (%) 1019 Float -200.0 +200.0 - 4 R - -
UNCTIONS \ Overlo:
Enable overload 309 116 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled (0)
Overload mode 318 116 0 1 Curr 4 R/W - -
Curr not limited limited
Curr limited
Overload current [%)] 312 Ul6 P313 200 100 v R/W - -
Base current [%] 313 ulé6 0 P312 80 v R/W - -
<100
Overload time [s] 310 Ul6 0 65535 30 v R/W - -
Pause time [s] 311 Ul6 0 65535 300 v R/W - -
Overld available 406 ulé 0 1 - R QD R
Overload possible 1 H 1
Overload not possible 0 L 0
Overload state 407 Uleé 0 1 - R QD R
Current > limit value 1 H 1
Current limit value 0 L 0

FUNCTIONS \ Stop ¢

Stop mode 626 Ul6 0 3 Stop & v R/Z - -
OFF Speed 0 0
Stop & speed 0 1
Fast stp & spd 0 2
Fst/stp & spd 0 3
Spd 0 trip delay [ms] 627 Ul6 0 40000 0 v R/W - -
Trip cont delay [ms] 628 Ul6 0 40000 0 v R/W - -
Jog stop control 630 ulé6 0 1 OFF v R/Z - -
ON 1
OFF (0) 0
L FUNCTIONS\Brakecontrol ________ |
Enable ramp in=0 1265 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Closing speed 1262 Ule6 0 200 30 v R/W - -
Opening delay 1263 Ul6 0 30000 0 v R/W - -
Actuator delay 1266 Ul6 0 30000 0 v R/W - -
FUNCTIONS\ I/n curve
I/n curve 750 ule 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
I/n lim 0 [%] 751 Ul6 0 200 0 v R/Z - -
I/n lim 1 [%] 752 Ul6 0 200 0 v R/Z - -
I/n lim 1 [%] 752 Ule6 0 200 0 v R/Z - -
I/n lim 2 [%] 753 Ul6 0 200 0 v R/Z - -
I/n lim 3 [%] 754 Ul6 0 200 0 v R/Z - -
I/n lim 4 [%] 755 Ul6 0 200 0 v R/Z - -
I/n speed [rpm] 756 ulé6 0 P162 0 v R/Z - -
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Parameter

No.

Format

Value
min max

Factory

Keyp.

Access via
RS485/ | Term.
BUS/

Opt2-A/
PDC

Opt2-M
SPEC FUNCTIONS \ Test generator

Generator access 58 uUleé 0 5 Not conn. v R/Z - -
Not connected 0
T current ref 2
Flux ref 3
Ramp ref 4
Speed ref 5
Gen frequency [Hz] 59 Float 0.1 62.5 0.1 v R/W - -
Gen amplitude [%] 60 Float 0 200.00 0 v R/W - -
Generator offset [%] 61 Float -200.00 | +200.00 0 v R/W
SPEC FUNCTIONS
Save parameters 256 Ul6 v C/W(1) - -
Load default 258 Ul6 v Z/C(1) - -
Life time [h.min] 235 Float 0,00 65535,00 v R - -
Failure register 330 Ulé6 1 10 10 v R/W - -
Failure text 327 Text - R - -
Failure hour 328 Ul6 0 65535 R - -
Failure minute 329 Ulé6 0 59 R - -
Failure code 417 Ulé6 0 65535 R - -
Failure supply 5100h
Undervoltage 3120h
Overvoltage 3310h
Overcurrent 2300h
Heatsink 4210h
Hardware 5000h
DSP error 6110h
Interrupt error 6120h
Speed fbk 7301h
External fault 9000h
Overtemp motor 4310h
Field loss 3330h
Bus loss 8110h
Hw opt 1 failure 7510h
Opt2 7400h
Unknown 1001h
Enable seq err 900%h
Failure reset 262 ul6 v Z/C (1) | ID (H) W
Failure reg del 263 Ul6 v C - -
SPEC FUNCT
Source 484 Ul6 0 65535 0 v R/W - -
Destination 485 Ul6 0 65535 0 v R/W - -
Mul gain 486 Float -10000 | +10000 1 v R/W - -
Div gain 487 Float -10000 | +10000 1 v R/W - -
Input max 488 Float 2231 2311 0 v R/W - -
Input min 489 Float -231 2311 0 v R/W - -
Input offset 490 Float -231 2311 0 v R/W - -
Output offset 491 Float -231 2311 0 v R/W - -
Inp absolute 492 Ule 0 1 OFF v R/W - -
ON 1
OFF (0) 0
______ SPECFUNCTIONS\Links\Link2 _______ ___ |
Source 553 Ul6 0 65535 0 v R/W - -
Destination 554 Ul16 0 65535 0 v R/W - -
Mul gain 555 Float -10000 | +10000 1 v R/W - -
Div gain 556 Float -10000 | +10000 1 v R/W - -
Input max 557 Float -231 2311 0 v R/W - -
Input min 558 Float -231 2311 0 v R/W - -
Input offset 559 Float 231 2311 0 v R/W - -
Output offset 560 Float -231 2311 0 v R/W - -
Inp absolute 561 ulé6 0 1 OFF v R/W - -
ON 1
OFF (0) 0

I!:I 26
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Parameter No. | Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Source 1218 Ul6 0 65535 0 v R/W - -
Destination 1219 Ul6 0 65535 0 v R/W -
Mul gain 1220 Float -10000 | +10000 1 v R/W -
Div gain 1221 Float | -10000 | +10000 1 v R/W -
Input max 1222 Float 231 23] 0 v R/W -
Input min 1223 Float 231 23] 0 v RIW -
Input offset 1224 Float 231 23] 0 v R/W -
Output offset 1225 Float 231 23] 0 v R/W -
Inp absolute 1226 Ul6 0 1 OFF v R/W -
ON 1
OFF 0)
SPEC FUNCTIONS \ Links \ Link 4
Source 1227 Ul6 0 65535 0 v R/W -
Destination 1228 Ul16 0 65535 0 v R/W -
Mul gain 1229 Float -10000 | +10000 1 v R/W -
Div gain 1230 Float -10000 | +10000 1 v R/W -
Input max 1231 Float 231 23] 0 v R/W -
Input min 1232 Float 231 23] 0 v R/W -
Input offset 1233 Float 231 23] 0 v R/W -
Output offset 1234 Float 231 23] 0 v R/W -
Inp absolute 1235 uUlé 0 1 OFF v R/W -
ON 1
OFF (0) 0
SPLC FUNCT
Source 1236 Ul6 0 65535 0 v R/W - -
Destination 1237 Ul6 0 65535 0 v R/W -
Mul gain 1238 Float -10000 | +10000 1 v R/W -
Div gain 1239 Float -10000 | +10000 1 v R/W -
Input max 1240 Float 231 23] 0 v R/W -
Input min 1241 Float 231 23] 0 v R/W -
Input offset 1242 Float 231 23] 0 v R/W -
Output offset 1243 Float 23! 21 0 v R/W -
Inp absolute 1244 Ul6 0 1 OFF v R/W -
ON |
OFF 0) 0
____SPECFUNCTIONS \Liks\Link6 |
Source 1245 Ul6 0 65535 0 v R/W - -
Destination 1246 Ul6 0 65535 0 v R/W -
Mul gain 1247 Float -10000 | +10000 | v R/W -
Div gain 1248 Float -10000 | +10000 1 v R/W -
Input max 1249 Float 231 231 0 v R/W -
Input min 1250 Float 23! 231 0 v R/W -
Input offset 1251 Float 231 23] 0 v R/W -
Output offset 1252 Float 231 23] 0 v R/W -
Inp absolute 1253 uUle 0 1 OFF v R/W -
ON 1
OFF 0)
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Z FUNCTIONS \ Pad Parameters
Pad 0 503 116 -32768 | +32767 0 v R/W 1A, QA R/W
Pad 1 504 116 -32768 | +32767 0 v R/W IA, QA R/W
Pad 2 505 116 -32768 | +32767 0 v R/W 1A R/W
Pad 3 506 116 -32768 | +32767 0 v R/W 1A R/W
Pad 4 507 116 -32768 | +32767 0 v R/W QA R/W
Pad 5 508 116 -32768 | +32767 0 v R/W QA R/W
Pad 6 509 116 -32768 | +32767 0 v R/W QA R/W
Pad 7 510 116 -32768 | +32767 0 v R/W - R/W
Pad 8 511 116 -32768 | +32767 0 v R/W - R/W
Pad 9 512 116 -32768 | +32767 0 v R/W - R/W
Pad 10 513 116 -32768 | +32767 0 v R/W - R/W
Pad 11 514 116 -32768 | +32767 0 v R/W - R/W
Pad 12 515 116 -32768 | +32767 0 v R/W - R/W
Pad 13 516 116 -32768 | +32767 0 v R/W - R/W
Pad 14 517 116 -32768 | +32767 0 v R/W - R/W
Pad 15 518 116 -32768 | +32767 0 v R/W - R/W
Bitword pad A 519 Ule 0 65535 0 v R/W ID*, R/W
QD*

Pad A Bit 0 520 ul6 0 1 0 - R/W ID, QD R/W
Pad A Bit 1 521 Ul6 0 1 0 - R/W ID, QD R/W
Pad A Bit 2 522 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 3 523 Ul6 0 1 0 - R/W ID, QD R/W
Pad A Bit4 524 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 5 525 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 6 526 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 7 527 Ulé6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 8 528 Ul6 0 1 0 - R/W QD* -
Pad A Bit 9 529 Ul6 0 1 0 - R/W QD* -
Pad A Bit 10 530 Ul6 0 1 0 - R/W QD* -
Pad A Bit 11 531 ul6 0 1 0 - R/W QD* -
Pad A Bit 12 532 Ul6 0 1 0 - R/W QD* -
Pad A Bit 13 533 Ul6 0 1 0 - R/W QD* -
Pad A Bit 14 534 Ul6 0 1 0 - R/W QD* -
Pad A Bit 15 535 Ul6 0 1 0 - R/W QD* -
Bitword pad B 536 Ul6 0 65535 0 v R/W QD* R/W
Pad B Bit 0 537 Ul6 0 1 0 - R/W QD R
Pad B Bit 1 538 ul6 0 1 0 - R/W QD R
Pad B Bit 2 539 ul6 0 1 0 - R/W QD R
Pad B Bit 3 540 Ul6 0 1 0 - R/W QD R
Pad B Bit 4 541 Ul6 0 1 0 - R/W QD R
Pad B Bit 5 542 Ul6 0 1 0 - R/W QD R
Pad B Bit 6 543 Ul6 0 1 0 - R/W QD R
Pad B Bit 7 544 Ul6 0 1 0 - R/W QD R
Pad B Bit 8 545 Ul6 0 1 0 - R/W QD* -
Pad B Bit 9 546 Ul6 0 1 0 - R/W QD* -
Pad B Bit 10 547 Ul6 0 1 0 - R/W QD* -
Pad B Bit 11 548 Ul6 0 1 0 - R/W QD* -
Pad B Bit 12 549 ul6 0 1 0 - R/W QD* -
Pad B Bit 13 550 Ul6 0 1 0 - R/W QD* -
Pad B Bit 14 551 Ul6 0 1 0 - R/W QD* -
Pad B Bit 15 552 Ul6 0 1 0 - R/W QD* -

OPTIONS \ Option 1
Accessible only with optional Field Bus card (see Bus card user manual)
OPTIONS \ Option 2

Menu Accessible only with optional DGFC card (see DGFC card user manual)

Enable OPT2 425 ulé6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
[ONS \ PIL
Enable PI PID 769 ule 0 1 Disabled v R/W ID R/W
Enabled 1
Disabled (0) 0
Enable PD PID 770 ul6 0 1 Disabled v R/W ID R/W
Enabled 1
Disabled (0) 0
Enable PI-PD PID 1258 Ule6 0 1 Disabled - R/W ID R/W
Enabled 1
Disabled (0) 0
OPTIONS \ PID \ PID source
PID source 786 Ul6 0 65535 0 v R/W - -
PID source gain 787 Float -100.000 | +100.00 1.000 v R/W - -
Feed-fwd PID 758 116 -10000 | +10000 0 v R 1A R
ID \ PID references
PID error 759 116 -10000 | +10000 0 v R - R
Act tension ref 1194 Float 0.00 200.00 0 v R - R
PID feed-back 763 116 -10000 | +10000 0 v R/W 1A R/W
PID offs. Sel 762 uleé 0 1 0 v R/W ID R/'W
Offset 1 1
Offset 0 0
PID offset 0 760 116 -10000 | +10000 0 v R/W 1A R/W
PID offset 1 761 116 -10000 | +10000 0 v R/W - -
PID acc time 1046 Float 0.0 900.0 0.0 v R/W - -
PID dec time 1047 Float 0.0 900.0 0.0 v R/W - -
PID err gain [%] 1254 Float 0.00 32.00 1 v R/W - -
PID clamp 757 116 -10000 | +10000 10000 v R/W - -
OPTIONS \ PID \ PI controls
PIP gain PID 765 Float 0.00 100.00 10.00 v R/W - -
PII gain PID 764 Float 0.00 100.00 10.00 v R/W - -
PI steady thr 695 116 0 10000 0 v R/W - -
PID steady delay 731 Ul6 0 60000 0 v R/W - -
P init gain PID 793 Float 0.00 100.00 10.00 v R/W - -
I init gain PID 734 Float 0.00 100.00 10.00 v R/W - -
PI central v sel 779 Ul6 0 3 1 v R/W ID R/W
PI central v1 776 Float | PIbot lim [ PI toplim 1.00 v R/W - -
PI central v2 777 Float | PI bot lim | PI toplim 1.00 v R/W - -
PI central v3 778 Float [ PI bot lim | PI toplim 1.00 v R/W 1A -
PI top lim 784 Float [PIbotlim| 10.00 10.00 v R/W - -
PI bottom lim 785 Float -10.00 | PI toplim 0.00 v R/W - -
PI integr freeze 783 uUle 0 1 OFF v R/W ID R/W
ON 1
OFF (0) 0
PI output PID 771 116 0 1000 x 1000 v R - R
PI toplim
Real FF PID 418 116 -10000 | +10000 0 v R/W - R
OPTIONS \ PID \ PD control
PD P gain 1 PID [%)] 768 Float 0.00 100.00 10.00 v R/W - -
PD D gain 1 PID [%] 766 Float 0.00 100.00 1.00 v R/W - -
PD P gain 2 PID [%)] 788 Float 0.00 100.00 10.00 v R/W - -
PD D gain 2 PID [%] 789 Float 0.00 100.00 1.00 v R/W - -
PD P gain 3 PID [%)] 790 Float 0.00 100.00 10.00 v R/W - -
PD D gain 3 PID[%)] 791 Float 0.00 100.00 1.00 v R/W - -
PD D filter PID [ms] 767 Ulé 0 1000 0 v R/W - -
PD output PID 421 116 -10000 | +10000 0 v R - -
PID out sign PID 772 ule 0 1 Bipolar v R/W - -
Bipolar 1) 1
Positive 0
PID output 774 116 -10000 | +10000 0 v R QA R
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Parameter No. Format | Value Access via
min max Factory | Keyp. | RS485/ [ Term. | Opt2-A/
BUS/ PDC
Opt2-M
OPTIONS " PID \ PID
PID target 782 ul6 0 65535 0 4 R/W - -
PID out scale 773 Float -100.000 | +100.000| 1.000 v R/W - -
OPTIONS \ PID \ Diameter calc
Diameter calc 794 Ulé 0 1 Disabled v Z/R ID R/W
Enabled 1
Disabled (0) 0
Positioning spd [rpm] 795 116 -100 100 0 v R/W - -
Max deviation 796 116 -10000 | +10000 8000 v R/W - -
Gear box ratio 797 Float 0.001 1.000 1.000 v R/W - -
Dancer constant [mm] 798 Ulé 1 10000 1 v R/W - -
Minimum diameter [cm] 799 Ul6 1 2000 1 v R/W - -
OPTIONS \ PID
PI central vs0 780 uUl6 0 1 1 - R/W ID R/W
PI central vs1 781 Ulé6 0 1 0 - R/W ID R/W
Diameter calc st 800 ul6 0 1 0 - R QD R
OPTIONS \ TORQUE WINDER
Torque winder En 1209 ule 0 1 Disabled v R/W 1D R/W
Enabled 1
Disabled (0) 0
JPTIONS \ TORQUE WINDER \ Diam Calculatio
Roll diameter [m] 1154 Float 0.000 32.000 v R QA -
Line speed [%] 1160 Float 0.00 200.00 v R - -
Ref line speed [%] 1286 Float 0.00 200.00 v R - -
Diam calc Dis 1161 ulé6 0 1 ON v R/W ID R/W
ON 1) 1
OFF 0
Diam inc/dec En 1205 ulé 0 1 Enabled v R/W ID R/W
Enabled 1
Disabled ) 0
Wind/unwind 1187 uleé 0 1 Winder v R/W ID R/W
Unwinder 1
Winder (0) 0
Minimum diameter [mm] 799 Ul6 1 2000 100 v R/Z - -
Maximum diameter [m] 1153 Float 0.000 32.000 1.000 v R/Z - -
Line spd source 1204 uUlé6 0 65535 0 v R/Z - -
Ref spd source 1284 uUl6 0 65535 0 v R/Z - -
Line speed gain 1156 116 0 32767 0 v R/W - -
Ref speed gain 1285 116 0 32767 0 v R/W - -
Base omega [rpm] 1163 Ul6 0 8191 1500 v R/W - -
Ref speed thr [%] 1155 Float 0 150.00 5 v R/W - -
Diam filter [ms] 1162 Ule6 0 5000 100 v R/W - -
Diam init filter [ms] 1206 Ul6 0 5000 100 v R/W - -
Diam stdy delay [ms] 1207 Ul6 0 60000 0 v R/W - -
Diam reset 1157 Ul6 0 1 0 v R/W 1D R/W
Diam thr [%] 1158 Float 0 150.00 10 v R/W - -
Diam reached 1159 uUlé6 0 1 v R QD R
Diam preset sel 1168 Ul6 0 3 0 v R/W ID -
Diam preset 0 [m] 1164 Float 0.000 32.000 0 v R/W - -
Diam preset 1 [m] 1165 Float 0.000 32.000 0 v R/W - -
Diam preset 2 [m] 1166 Float 0.000 32.000 0 v R/W - -
Diam preset 3 [m] 1167 Float 0.000 32.000 0 v R/W 1A -
DPTIONS '\ TORQUE WINDER alculat
Tension ref [%] 1180 Float 0.00 199.99 0 v R/W 1A -
Tension scale [%] 1181 116 0 200 100 v R/W - -
Act tension ref [%] 1194 Float 0.00 199.99 v R - -
Torque current [%] 1193 Float 0.00 200.00 v R QA -
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Parameter

Format

min

Value
max

Factory

Keyp.

Access via
RS485/ | Term.
BUS/
Opt2-M

Opt2-A/
PDC

OPTIONS \ TORQ!

UE WINDE

‘R \ Torqu

le calculat \

Comp cal¢

Int acc calc En 1183 Ul6 0 1 Enabled 4 R/Z - -
Enabled (1 1
Disabled 0
Time acc/dec min [s] 1182 Float 0.15 300.00 9.01 v R/W - -
Acc/dec filter [ms] 1212 uUl6 0 5000 30 v R/W - -
Line acc [%] 1184 Float 0.00 100.00 100 v R/W - -
Line dec [%] 1185 Float 0.00 100.00 100 v R/W - -
Line fast stop [%] 1186 Float 0.00 100.00 100 v R/W - -
Line acc status 1188 Ul6 0 1 OFF v R/W ID R/W
Line dec status 1189 uUl6 0 1 OFF v R/W 1D R/W
Line fstp status 1190 Ul6 0 1 OFF v R/W 1D R/W
Variable J comp [%] 1171 Float 0.00 199.99 0 v R/W - -
Constant J comp [%] 1172 Float -100.00 | +100.00 0 v R/W - -
Actvar Jcomp [%] 1192 Float - 200.00 0 v R - -
Act const J comp [%] 1191 Float - 200.00 0 v R - -
Mat width [%] 1173 Float 0.00 100.00 100 v R/W - -
Static £ [%] 1174 Float 0.00 199.99 0 v R/W - -
Dinamic f [%] 1175 Float 0.00 199.99 0 v R/W - -
Static f Zero 1287 ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Actual comp [%] 1213 116 -200 +200 v R QD -
Closed loop En 1214 uleé 0 1 Disabled 4 R/Z - R/Z
Enabled 1
Disabled © 0
Close loop comp 1208 116 -32767 | +32767 v R - -

OPTIONS \ TORQI

JE WINDE

R \ Torqu

e calculat \

Taper fun

ction

Taper enable 1176 Ule 0 1 Disabled v R/W ID R/W
Enabled 1
Disabled (0) 0
Init diameter [m] 1177 Float 0.000 32.000 0.1 v R/W - -
Final diameter [m] 1178 Float 0.000 32.000 1 v R/W - -
Tension ref [%] 1180 Float 0.00 199.99 0 v R/W 1A -
Tension red [%] 1179 Float 0.00 199.99 0 v R/W 1A -
Act tension ref [%] 1194 Float 0.00 200.00 0 v R QA -

OPTIONS \ TORQUE WINDER. \ Speed de
Speed demand En 1215 uleé 0 1 Disabled v R/W - R/W
Enabled 1
Disabled (0) 0
Winder side 1201 uUleé 0 1 Up v R/W ID R/W
Down 1
Up (0) 0
W gain [%] 1202 Ul6 0 100 0 v R/W - -
Speed match 1195 ulé6 0 1 OFF 4 R/W ID R/W
ON 1
OFF (0) 0
Spd match gain [%] 1200 Ulé6 0 150 100 v R/W - -
Spd match acc [s] 1196 Float 0.30 300.00 83.88 v R/W - -
Spd match dec [s] 1197 Float 0.30 300.00 83.88 v R/W - -
Spd match compl 1203 Ul6 0 1 v R QD R
Spd match torque [%] 1216 Ul6 0 200 100 v R/W - -
W offset [rpm] 1199 116 0 1000 0 Vv R/W - -
Offset acc time [s] 1198 Float 0.30 950.00 83.88 v R/W - -
W target 1210 Ulé6 0 65535 0 v R/Z - -
W reference [rpm] 1217 116 -8192 +8192 v R QA -
Jog TW enable 1256 ule6 0 1 Disabled 4 R/W ID R/W
Enabled 1
Disabled (0) 0
Jog TW speed [%] 1255 116 0 100 0 v R/W - -
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
[IVECOM
Malfunction code 57 116 v R - R
Failure supply 5100h 5100h
Undervoltage 3120h 3120h
Overvoltage 3310h 3310h
Overcurrent 2300h 2300h
Heatsink 4210h 4210h
Hardware 5000h 5000h
DSP error 6110h 6110h
Interrupt error 6120h 6120h
Speed fbk loss 7301h 7301h
External fault 9000h 9000h
Overtemp motor 4310h 4310h
Field loss 3330h 3330h
Bus loss 8110h 8110h
Hw opt 1 failure 7510h 7510h
Opt2 7400h 7400h
Unknown 1001h 1001h
Enable seq err 900%h 9009h
Control word 55 Ul6 0 65535 v R/W - R/W
Status word 56 Ul6 0 65535 4440 v R - R
Speed input var [FF] 44 116 -2 P45 | +2 P45 v R/W 1A, QA R/W
Speed ref var [FF] 115 116 -32768 32767 v R - R
Act speed value [FF] 119 116 -32768 32767 v R - R
RIVECOM \ Speed amount
Speed min amount [FF] 1 U32 0 2321 0 v R/Z - -
Speed max amount [FF] 2 U32 0 2321 5000 v R/Z
DRIVECOM \ Speed min/max
Speed min pos [FF] 5 U32 0 2321 0 v R/Z - -
Speed max pos [FF] 3 U32 0 2321 5000 v R/Z - -
Speed min neg [FF] 6 u32 0 232.1 0 v R/Z - -
Speed max neg [FF] 4 U32 0 2321 5000 v
DRIVECOM \ Acceleration
Acc delta speed [FF] U32 0 2321 100 v R/W - -
Acc delta time [s] 22 Ul6 0 65535 1 v R/W
DRIVECOM \ Decele
Dec delta speed [FF] 29 U32 0 2321 100 v R/W - -
Dec delta time [s] ul6 0 65535 1 v R/W
DRIVECOM \ Quick stop
QStp delta speed [FF] U32 0 2321 1000 v R/W - -
QStp delta time [s] 38 Ul6 0 65535 1 v R/W - -
Quick stop 343 uUl16 - - - - R/W - -
No Quick stop 1
Quick stop 0
DRIVECOM \ Face value fact
Face value num 54 116 1 +32767 1 v R/Z - R
Face value den 53 116 1 +32767 1 v R/Z - R
Dim factor num 50 [32%** 1 65535 1 v R/Z - R
Dim factor den 51 [32%** 1 +231.1 1 v R/Z - R
Dim factor text 52 Text rpm v R/Z - -
DRIVECOM
Speed base value [FF] 45 U32¥#* 1 16383 1500 v R/Z - R
Speed input perc [%] 46 116 -32768 | +32767 0 v R/W - R/W
Percent ref var [%] 116 116 -32768 | +32767 v R - R
Act iercentaie [%] 120 116 -32768 | +32767 v R - R
Password 2
* Quando si accede al parametro tramite Opt2-A/PDC il formato ¢ U16
o Quando si accede al parametro tramite Opt2-A/PDC il formato ¢ 116

**%  Quando si accede al parametro tramite Opt2-A/PDC viene considerata solo la word bassa del testo

m 32 —  PARAMETERLISTS —




10.2. NUMERICAL LIST

TPD 32-HGB

Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Speed min amount [FF] 1 U32 0 2321 0 v R/Z - -
Speed max amount [FF] 2 U32 0 2321 5000 v R/Z
Speed max pos [FF] 3 U32 0 2321 5000 v R/Z - -
Speed max neg [FF] 4 U32 0 2321 5000 v R/Z - -
Speed min pos [FF] 5 U32 0 2321 0 v R/Z - -
Speed min neg [FF] 6 U32 0 2321 0 v R/Z - -
T current lim [%] 7 ule6 0 200 100 v R/W IA R/W
T current lim + [%] 8 Ul6 0 200 100 v R/W 1A R/W
T current lim - [%] 9 Ul6 0 200 100 v R/W IA R/W
In use Tcur lim+ [%] 10 Ul6 0 200 v R - R
In use Tcur lim- [%)] 11 Ul6 0 200 v R - R
Current lim red [%] 13 Ul6 0 200 100 v R/W - R/W
Ramp shape 18 ul6 0 1 Linear v R/Z - -
S-Shaped 1
Linear (0)
S shape t const [ms] 19 Float 100 3000 300 v R/W - -
Ramp +/- delay [ms] 20 Ulé6 0 65535 100 v R/W - -
Acc delta speed [FF] 21 U32 0 2321 100 v R/W - -
Acc delta time [s] 22 Ul6 0 65535 1 v R/W
Acc delta speed] [FF] 23 U32 0 2321 100 v R/W - -
Acc delta time 1 [s] 24 Ul6 0 65535 1 v R/W - -
Acc delta speed2 [FF] 25 U32 0 2321 100 v R/W - -
Acc delta time 2 [s] 26 uUl6 0 65535 1 v R/W - -
Acc delta speed3 [FF] 27 U32 0 2321 100 v R/W - -
Acc delta time 3 [s] 28 uUlé6 0 65535 1 v R/W - -
Dec delta speed [FF] 29 U32 0 2321 100 v R/W - -
Dec delta time [s] 30 Ul6 0 65535 1 v R/W
Dec delta speed] [FF] 31 U32 0 2321 100 v R/W - -
Dec delta time 1 [s] 32 Ul6 0 65535 1 v R/W - -
Dec delta speed2 [FF] 33 U32 0 2321 100 v R/W - -
Dec delta time 2 [s] 34 Ul6 0 65535 1 v R/W - -
Dec delta speed3 [FF] 35 U32 0 2321 100 v R/W - -
Dec delta time 3 [s] 36 Ul6 0 65535 1 v R/W - -
QStp delta speed [FF] 37 U32 0 2321 1000 v R/W - -
QStp delta time [s] 38 Ul6 0 65535 1 v R/W
T current ref 1 [%)] 39 [16 -200 +200 0 v R/W IA, QA R/W
see 6.4.3

T current ref 2 [%] 40 116 -200 +200 0 v R/W 1A, QA -
T current ref [%] 41 116 -200 +200 - v R QA R
Speed ref 1 [FF] 42 116 2 P45 | +2 P45 0 % R'W |IA,QA| RW
Speed ref 2 [FF] 13 116 2 P45 | +2 P45 0 v R'W |IA QA| RW
Ramp ref 1 [FF] 44 116 -2 P45 | +2 P45 0 v R/W 1A, QA R/W
Speed input var [FF] 44 116 -2 P45 | +2 P45 v R/W 1A, QA R/W
Speed base value [FF] 45 U32#** 1 16383 1500 v R/Z - R
Speed input perc [%] 46 116 -32768 | +32767 0 v R/W - R/W
Ramp ref 1 (%) 47 Float -200.0 | +200.0 0 v R/W
Ramp ref 2 [FF] 43 116 2 P45 | +2 P45 0 % R'W |IA,QA| RW
Ramp ref 2 (%) 49 Float -200.0 +200.0 0 v R/W - -
Dim factor num 50 [32%%* 1 65535 1 v R/Z - R
Dim factor den 51 3%k 1 +231-1 1 v R/Z - R
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Dim factor text 52 Text rpm v R/Z
Face value den 53 116 1 +32767 1 v R/Z - R
Face value num 54 116 1 +32767 1 v R/Z - R
Control word 55 Ul6 0 65535 v R/W - R/W
Status word 56 uUl6 0 65535 4440 v R - R
Malfunction code 57 116 v R - R
Failure supply 5100h 5100h
Undervoltage 3120h 3120h
Overvoltage 3310h 3310h
Overcurrent 2300h 2300h
Heatsink 4210h 4210h
Hardware 5000h 5000h
DSP error 6110h 6110h
Interrupt error 6120h 6120h
Speed fbk loss 7301h 7301h
External fault 9000h 9000h
Overtemp motor 4310h 4310h
Field loss 3330h 3330h
Bus loss 8110h 8110h
Hw opt 1 failure 7510h 7510h
Opt2 7400h 7400h
Unknown 1001h 1001h
Enable seq err 900%h 9009h
Generator access 58 ule6 0 5 Not conn. 4 R/Z - -
Not connected 0
T current ref 2
Flux ref 3
Ramp ref 4
Speed ref 5
Gen frequency [Hz] 59 Float 0.1 62.5 0.1 v R/W - -
Gen amplitude [%] 60 Float 0 200.00 0 v R/W - -
Generator offset [%] 61 Float -200.00 | +200.00 0 v R/W
Scale output 1 62 Float -10.000 | +10.000 0 v R/W
Scale output 2 63 Float -10.000 | +10.000 0 v R/W
Scale output 3 64 Float -10.000 | +10.000 0 v R/W
Scale output 4 65 Float -10.000 | +10.000 0 v R/W

ll:l 34
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Select output 1 66 ulé6 0 93 Actual v R/Z - -
OFF speed 0
Speed ref 1 1
Speed ref 2 2
Ramp ref 1 3
Ramp ref 2 4
Ramp ref 5
Speed ref 6
Ramp out 7
Actual speed ®) 8
T current ref 1 9
T current ref 2 10
T current ref 11
Speed reg out 15
Motor current 16
Output voltage 20
Analog input 1 24
Analog input 2 25
Analog input 3 26
Flux current 27
Pad 0 31
Pad 1 32
Pad 4 33
Pad 5 34
Flux reference 35
Pad 6 38
PID output 39
Out vlt level 79
Flux current max 80
F act spd 81
F T curr 82
Speed draw out 84
Output power 88
Roll diameter 89
Act tension ref 90
Torque current 91
W reference 92
Actual comp 93
Select output 2 67 ulé6 0 93 Motor v R/Z - -
(Select like output 1) current
(16)
Select output 3 68 ule6 0 93 Flux v R/Z - -
(Select like output 1) (27)
Select output 4 69 uUl6 0 93 Output v R/Z - -
(Select like output 1) voltage
(20)
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Select input 1 70 ule6 0 31 Ramp refl v R/Z - -
OFF 0
Jog reference 1
Speed ref 1 2
Speed ref 2 3
Ramp ref 1 “4) 4
Ramp ref 2 5
T current ref 1 6
T current ref 2 7
Adap reference 8
T current limit 9
T current lim + 10
T current lim - 11
Pad 0 12
Pad 1 13
Pad 2 14
Pad 3 15
Load comp 19
PID offset 0 21
PI central v3 22
PID feed-back 23
Flux current max 25
Out vlt level 26
Speed ratio 28
Tension red 29
Tension ref 30
Preset 3 31
Input 1 type 71 uleé 0 2 +10V v R/Z - -
10V ..+ 10V 0
0..20 mA, 0...10 V 1
4..20 mA 2
Scale input 1 72 Float -10.000 | 10.000 1.000 v R/W - -
Tune value inp 1 73 Float 0.100 10.000 1.000 v R/W - -
Offset input 1 74 116 -32768 | +32767 0 v R/W - -
Select input 2 75 ule6 0 31 OFF (0) v R/Z - -
(Select like Input 1)
Input 2 type 76 uleé 0 2 +10V v R/Z - -
10V ..+ 10V 0
0..20 mA, 0...10 V 1
4..20 mA 2
Scale input 2 77 Float -10.000 [ 10.000 1.000 v R/W - -
Tune value inp 2 78 Float 0.100 10.000 1.000 v R/W - -
Offset input 2 79 116 -32768 | +32767 0 v R/W - -
Select input 3 80 Ule6 0 31 OFF (0) v R/Z - -
(Select like Input 1)
Input 3 type 81 ul6 0 2 +10V v R/Z - -
-10V ..+ 10V 0
0..20 mA, 0...10 V 1
4..20 mA 2
Scale input 3 82 Float -10.000 | 10.000 1.000 v R/W - -
Tune value inp 3 83 Float 0.100 10.000 1.000 v R/W - -
Offset input 3 84 116 -32768 | +32767 0 v R/W - -
Pword 1 85 132 0 99999 - v W
Speed P [%] 87 Float 0.00 100.00 10.00 v R/W - -
Speed 1 [%] 88 Float 0.00 100.00 1.00 v R/W - -
Flux P [%] 91 Float 0.00 100.00 2.00 v R/W - -
Flux I [%] 92 Float 0.00 100.00 1.00 v R/W
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Parameter No. Format Value Access via
min max Factory Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Speed P base [A/rpm] 93 Float 0.001 S 0,300 v R/Z - -
P93 .«
Speed I base [A/rpm-ms] 94 Float 0.001 S 0,3 v R/Z
Po4_ .

Flux P base 97 Float 1 32767 3277 v R/Z - -
Flux I Base 98 Float 1 32767 3277 v R/Z
Speed P in use [%] 99 Float 0.00 100.00 S v R - -
Speed I in use [%] 100 Float 0.00 100.00 S v R - -
Spd threshold + [FF] 101 Ul6 1 32767 1000 v R/W - -
Spd threshold - [FF] 102 Ul6 1 32767 1000 v R/W - -
Threshold delay [ms] 103 Ul6 0 65535 100 v R/W - -
Set error [FF] 104 Ul6 1 32767 100 v R/W - -
Set delay [ms] 105 Ul6 1 65535 100 v R/W - -
Ref 0 level [FF] 106 Ul6 1 32767 10 v R/W
Speed zero level [FF] 107 Ul6 1 32767 10 v R/W - -
Speed zero delay [ms] 108 ul6 0 65535 100 v R/W - -
Ramp ref (d) [FF] 109 116 -32768 | +32767 - v R - R
Ramp ref (rpm) 110 116 -32768 | +32767 - v R QA R
Ramp ref (%) 111 Float -200.0 +200.0 - v R - -
Ramp output (d) [FF] 112 116 -32768 | +32767 - v R - R
Ramp outp (rpm) 113 116 -32768 | +32767 - v R QA R
Ramp output (%) 114 Float -200.0 +200.0 - v R - -
Speed ref (d) [FF] 115 116 -32768 | +32767 - v R - R
Speed ref var [FF] 115 116 -32768 32767 v R - R
Percent ref var [%] 116 116 -32768 +32767 v R - R
Speed ref (%) 117 Float -200.0 +200.0 - v R - -
Speed ref [rpm] 118 116 -32768 | +32767 - v R QA R
Actual spd (d) [FF] 119 116 -32768 | +32767 - v R - R
Act speed value [FF] 119 116 -32768 32767 v R - R
Act percentage [%] 120 116 -32768 +32767 v R - R
Actual spd (%) 121 Float -200.0 +200.0 - v R - -
Actual spd (rpm) 122 116 -8192 +8192 - v R QA R
Enable spd=0 1 123 uleé 0 1 Disabled v R/Z - -

Enabled 1

Disabled ©) 0
Enable spd=0 R 124 uleé 0 1 Disabled v R/Z - -

Enabled 1

Disabled (0) 0
Enable spd=0 P 125 ule 0 1 Disabled 4 R/Z - -

Enabled 1

Disabled (0) 0
Spd=0 P gain [%] 126 Float 0.00 100.00 10.00 v R/W - -
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Parameter No. Format Value Access via
min max Factory Keyp. RS485/ | Term. Opt2-A/
BUS/ PDC
Opt2-M
Digital input 1 137 ule 0 83 OFF v R/Z - -
OFF 0) 0
Motor pot reset 1
Motor pot up 2
Motor pot down 3
Motor pot sign + 4
Motor pot sign - 5
Jog + 6
Jog - 7
Failure reset 8
Torque reduct 9
Ramp out =0 10
Ramp in=0 11
Freeze ramp 12
Lock speed reg 13
Lock speed I 14
Auto capture 15
Input 1 sign + 16
Input 1 sign - 17
Input 2 sign + 18
Input 2 sign - 19
Input 3 sign + 20
Input 3 sign - 21
Zero torque 22
Speed sel 0 23
Speed sel 1 24
Speed sel 2 25
Ramp sel 0 26
Ramp sel 1 27
Field loss 29
Enable flux reg 30
Enable flux weak 31
Pad A bit 0 32
Pad A bit 1 33
Pad A bit 2 34
Pad A bit 3 35
Pad A bit4 36
Pad A bit 5 37
Pad A bit 6 38
Pad A bit 7 39
Forward sign 44
Reverse sign 45
Anin 1 target 46
An in 2 target 47
An in 3 target 48
Enable droop 49
Enable PI PID 52
Enable PD PID 53
PI integral freeze 54
PID offs. Sel 55
PI central vsO 56
PI central vsl 57
Diameter calc 58
Diam reset 68
Diam calc Dis 69
Torque winder EN 70
Line acc status 71
Line dec status 72
Line fstp status 73
Speed match 74
Diam inc/dec En 75
Wind/unwind 76
Diam preset selO 77
Diam preset sell 78
Taper enable 79
Speed demand En 80
Winder side 81
Enable PI-PD PID 82
Jog TW enable 83
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Digital input 2 138 ul16 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital input 3 139 uUl16 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital input 4 140 ule 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital input 5 141 Ul16 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital input 6 142 ul16 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital input 7 143 Ul16 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital input 8 144 uleé 0 83 OFF (0) v R/Z - -
(Select like input 1)
Digital output 1 145 ule6 0 61 Ramp + v R/Z - -
OFF 0
Speed zero thr 1
Spd threshold 2
Set speed 3
Curr limit state 4
Drive ready 5
Overld available 6
Overload state 7
Ramp + ®) 8
Ramp - 9
Speed limited 10
Undervoltage 11
Overvoltage 12
Heatsink 13
Overcurrent 14
Overtemp motor 15
External fault 16
Failure supply 17
Pad A bit 18
Pad B bit 19
Virt dig input 20
Torque sign 21
Stop control 23
Field loss 24
Speed fbk loss 25
Bus loss 26
Hw opt1 failure 28
Opt2 failure 29
Encoder 1 state 30
Encoder 2 state 31
Enable seq err 35
Diameter calc st 38
Input 1 cp match 49
Diam reached 58
Spd match compl 59
Acc state 60
Dec state 61
Brake comand 62
Digital output 2 146 ulé6 0 61 Ramp - v R/Z - -
(Select like output 1) 9)
Digital output 3 147 ulé 0 61 Spd thr. v R/Z - -
(Select like output 1) (2)
Digital output 4 148 ulé 0 61 Overld v R/Z - -
(Select like output 1) avail. (6)
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Digital output 5 149 ul6 0 61 Curr lim. 4 R/Z - -
(Select like output 1) state (4)
Digital output 6 150 ulé 0 61 Overvolt v R/Z - -
(Select like output 1) (12)
Digital output 7 151 ul6 0 61 Undervolt v R/Z - -
(Select like output 1) (11)
Digital output 8 152 Ul16 0 61 Overcurr v R/Z - -
(Select like output 1) (14)
Enab multi spd 153 116 0 1 Disabled 4 R/Z - -
Enabled 1
Disabled 0) 0
Multi speed 1 [FF] 154 116 -32768 | +32767 0 v R/W - -
Multi speed 2 [FF] 155 116 -32768 | +32767 0 v R/W - -
Multi speed 3 [FF] 156 116 -32768 | +32767 0 v R/W - -
Multi speed 4 [FF] 157 116 -32768 | +32767 0 v R/W - -
Multi speed 5 [FF] 158 116 -32768 | +32767 0 v R/W - -
Multi speed 6 [FF] 159 116 -32768 | +32767 0 v R/W - -
Multi speed 7 [FF] 160 116 -32768 | +32767 0 v R/W - -
Motor max speed [rpm] 162 Float * 0 6553 1500 v R/Z - R
Encoder 2 pulses 169 Float * 150 9999 1000 v R/Z - R
Max out voltage [V] 175 Float 20 999 400 v R/Z - -
Full load curr [A] 179 Float 0.1 TiaN TiaN v R/Z - -
Enable spd adap 181 ul6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Select adap type 182 ulé6 0 1 Speed v R/Z - -
Adap reference 1
Speed 0
Adap reference [FF] 183 116 -32768 | +32767 1000 v R/W 1A R/W
Adap speed 1 [%] 184 Float 0.0 200.0 20.3 v R/W - -
Adap speed 2 [%] 185 Float 0.0 200.0 40.7 v R/W - -
Adap joint 1 [%] 186 Float 0.0 200.0 6.1 v R/W - -
Adap joint 2 [%] 187 Float 0.0 200.0 6.1 v R/W - -
Adap P gain 1 [%] 188 Float 0.00 100.00 10.00 v R/W - -
Adap I gain 1 [%] 189 Float 0.00 100.00 1.00 v R/W - -
Adap P gain 2 [%] 190 Float 0.00 100.00 10.00 v R/W - -
Adap I gain 2 [%] 191 Float 0.00 100.00 1.00 v R/W - -
Adap P gain 3 [%] 192 Float 0.00 100.00 10.00 v R/W - -
Adap I gain 3 [%] 193 Float 0.00 100.00 1.00 v R/W - -
Latch 194 uUle6 0 1 ON v R/Z - -
ON 1) 1
OFF 0
Ok relay open 195 116 0 1 ON v R/W - -
ON )] 1
OFF 0
Motor current [%] 199 116 -250 250 - v R QA R
2B+E 201 ule6 0 1 OFF v R/Z -
ON 1
OFF (0) 0
Ramp selector 202 Ule6 0 3 0 v R/W ID R/W
Activity 203 ule 0 2 Ignore v R/Z - -
Ignore 0) 0
Warning 1
Disable drive 2
Multispeed sel 208 uUlé6 0 7 0 v R/W 1D R/W
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Activity 212 ulé6 0 2 Ignore v R/Z - -
Ignore (0) 0
Warning 1
Disable drive 2
Output voltage [V] 233 Float ** 0 999 - v R QA R
Flux current [%] 234 Float* 0.0 100.0 - v R QA R
Life time [h.min] 235 Float 0,00 65535,00 v R - -
Speed reg output [% ] 236 116 -200 +200 - v R QA R
see 6.7.1
Enable spd reg 242 116 0 1 Enabled v R/Z - -
Enabled (1) 1
Disabled 0
Enab multi rmp 243 116 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Enable jog 244 116 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Enable ramp 245 116 0 1 Enabled v R/Z - -
Enabled (1) 1
Disabled 0
Enable motor pot 246 116 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Motor pot oper 247 v - - -
Motor pot sign 248 116 0 1 Positive v R/W ID -
Positive (1) 1
Negative 0
Motor pot reset 249 Ulé6 v Z/C(1) ID (H) -
Main commands 252 ulé6 0 1 Term v R/Z - -
Digitals 1
Terminals (0) 0
Control mode 253 ul6 0 1 Local v R/Z - -
Bus 1
Local (0) 0
Save parameters 256 Ul6 v C/W(1) - -
Load default 258 Ul6 v Z/C(1) - -
Auto tune inp 1 259 ul6 v C/W - -
Auto tune 1
Auto tune inp 2 260 ule v C/W - -
Auto tune 1
Auto tune inp 3 261 ul6 v C/W - -
Auto tune 1
Failure reset 262 Ul6 v Z/C(1) | IDH) W
Failure reg del 263 ul6 v C - -
Jog operation 265 - - - v - - -
Jog reference [FF] 266 116 0 32767 0 v R/W 1A -
Motor nom flux [A] 280 Float 0.0 P374 P374x0.3 v R/Z
Forward sign 293 Ulé6 0 1 0 - R/W ID R/W
Reverse sign 294 Ul6 0 1 0 - R/W ID R/W
Anin 1 target 295 uleé 0 1 0 v R/W ID R/W
Not assigned 1 H 1
Assigned 0 L 0
An in 2 target 296 uleé 0 1 0 v R/W ID R/W
Assigned 0 L 0
Not assigned 1 H 1
An in 3 target 297 ul6 0 1 0 v R/W ID R/W
Not assigned 1 H 1
Assigned 0 L 0
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Drive type 300 ulé6 10 11 S - R - R
TPD32...2B 10 10
TPD32...4B 11 11
Enable overload 309 116 0 1 Disabled v R/Z - -
Enabled 1
Disabled () 0
Overload time [s] 310 Ul6 0 65535 30 v R/W - -
Pause time [s] 311 Ul6 0 65535 300 v R/W - -
Overload current [%] 312 Ulé6 P313 200 100 v R/W - -
Base current [%] 313 Ulé6 0 P312 80 4 R/W - -
<100
Enable drive 314 0 1 Disabled 4 R/W 12 R/W
Enabled 1 H 1
Disabled (0) 0 L 0
Start/Stop 315 ulé6 0 1 Stop v R/W 13 R/W
Start 1 H 1
Stop (0) L 0
Fast stop 316 Uleé - - - - R/W 14 R/W
No Fast Stop 1 H 1
Fast Stop L 0
Overload mode 318 116 0 1 Curr 4 R/W - -
Curr not limited limited 1
Curr limited (0)
Device address 319 Ul6 0 255 0 v R/Z - -
Lock speed reg 322 ule 0 1 OFF v R/W 1D R/W
ON 1 H 1
OFF (0) L
Ser protocol sel 323 ule 0 2 SLINK3 v R/W - -
SLINK3 0) 0
MODBUS RTU 1
JBUS 2
Ser baudrate sel 326 uleé 0 4 9600 4 R/W - -
19200 0
9600 1) 1
4800 2
2400 3
1200 4
Failure text 327 Text - R - -
Failure hour 328 Ul6 0 65535 R - -
Failure minute 329 Ul6 0 59 R - -
Failure register 330 Ul6 1 10 10 v R/W - -
Software version 331 Text v R - -
Torque reduct 342 ule 0 1 Not active v R/W 1D R/W
Active 1 H 1
Not active (0) 0 L 0
Quick stop 343 ule6 - - - - R/W - -
No Quick stop 1
Quick stop 0
Ramp out =0 344 ulé6 0 1 Not active v R/W 1D R/W
Not active (1) 1 H 1
Active 0 L 0
Ramp in=0 345 uleé 0 1 Not active v R/W ID R/W
Not active (€8] 1 H 1
Active 0 L 0
Ramp + 346 ulé6 0 1 - - R QD R
Acc.CW + Dec. anti-CW 1 H 1
Other states 0 L 0
Ramp - 347 Ulé6 0 1 - - R QD R
Acc.anti-CW + Dec. CW 1 H 1
Other states 0 L 0
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/| Term.| Opt2-A/
BUS/ PDC
Opt2-M
Lock speed I 348 uleé 0 1 Not active v R/W ID R/W
Not active 1) 1 H 1
Active 0 L 0
Curr limit state 349 uleé 0 1 - R QD R
Curr. limit reached 1 H 1
Curr. limit not reached 0 L 0
Flux current (A) 351 Float 0.1 99.9 S v R - -
Zero torque 353 uleé 0 1 Not active 4 R/W ID R/W
Not active 1) 1 H
Active 0 L
Activity 354 ule6 1 5 Disable v R/Z - -
Warning drive 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Latch 355 ule6 0 1 ON v R/Z - -
ON 1) 1
OFF 0
Ok relay open 356 116 0 1 ON v R/W - -
ON ) 1
OFF 0
Latch 357 uUle6 0 1 ON v R/Z - -
ON 1) 1
OFF 0
Ok relay open 358 116 0 1 ON v R/W - -
ON ) 1
OFF 0
Restart time [ms] 359 Ul6 0 65535 1000 v R/W
Latch 361 Ule6 0 1 ON v R/Z - -
ON (@) 1
OFF 0
Ok relay open 362 116 0 1 ON v R/W - -
ON 1) 1
OFF 0
Latch 363 uUle6 0 1 ON v R/Z - -
ON ) 1
OFF 0
Ok relay open 364 116 0 1 ON 4 R/W - -
ON 1) 1
OFF 0
Activity 365 uUle6 Disable v R/Z - -
Ignore dive 0
Warning 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 367 116 ON 4 R/W - -
ON ) 1
OFF 0
Activity 368 ule 1 5 Disable v R/Z - -
Warning drive 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 370 116 0 1 ON v R/W - -
ON ) 1
OFF 0
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Speed limited 372 Ulé6 0 1 R QD R
Speed limited 1 H 1
Speed not limited 0 L 0
Freeze ramp 373 uUle 0 1 Not active R/W ID R/W
Not active (1) 1 H 1
Active 0 L 0
Nom flux curr [A] 374 Float 0.5 80.0 S R/Z - -
Jog selection 375 Ul6 0 1 0 R/Z - -
Ramp input 1
Speed input 0
Speed ref 1 (%) 378 Float -200.0 +200.0 0 R/W - -
Speed Ref 2 (%) 379 Float -200.0 +200.0 0 R/W - -
Drive ready 380 ul16 0 1 R QD R
Drive ready 1 H 1
Drive not ready 0 L 0
Activity 386 ulé 1 5 Disable R/Z - -
Warning drive 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 387 116 0 1 ON R/W - -
ON (1) 1
OFF 0
Auto capture 388 Ulé OFF R/W ID -
ON 1 H
OFF (0) 0 L
Input 1 sign 389 uUle 0 1 1 R/W - R/W
Positive 1 1
Negative 0 0
Input 2 sign 390 Ule 0 1 1 R/W - R/W
Positive 1 1
Negative 0 0
Input 3 sign 391 uUl16 0 1 1 R/W - R/W
Positive 1 1
Negative 0 0
Spd threshold 393 uUl6 0 1 R QD R
Speed not exceeded 1 H 1
Speed exceeded 0 L 0
Set speed 394 ule6 0 1 R QD R
Speed = ref. val. 1 H 1
Speed not ref. val. 0 L 0
Speed zero thr 395 Ulé6 0 1 R QD R
Drive rotating 1 H 1
Drive not rotating 0 L 0
Motor pot up 396 Ule 0 1 R/W ID R/W
Acceleration 1 H 1
No acceleration 0 L 0
Motor pot down 397 ulé 0 1 R/W ID R/W
Deceleration 1 H 1
No deceleration 0 L 0
Jog + 398 Ul6 0 1 R/W 1D R/W
Forwards jog 1 H 1
No jog forwards 0 L 0
Jog - 399 Ule6 0 1 R/W ID R/W
Backwards jog 1 H 1
No backwards jog 0 L 0
Speed sel 0 400 Ul6 0 1 R/W 1D R/W
Value 2° selected 1 H 1
Value 2° not selected 0 L 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Speed sel 1 401 uleé 0 1 - R/W ID R/W
Value 2 selected 1 H 1
Value 2! not selected 0 L 0
Speed sel 2 402 uleé 0 1 - R/W ID R/W
Value 2° selected 1 H 1
Value 2” not selected L 0
Ramp sel 0 403 uleé 0 1 - R/W ID R/W
Value 2° selected 1 H 1
Value 2° not selected 0 L 0
Ramp sel 1 404 Ulé 0 1 - R/W ID R/W
Value 2! selected 1 H 1
Value 2! not selected 0 L 0
Overld available 406 Ulé6 0 1 - R QD R
Overload possible 1 H 1
Overload not possible 0 L 0
Overload state 407 Ule6 0 1 - R QD R
Current > limit value 1 H 1
Current limit value 0 L 0
Ser answer delay 408 uUlé6 0 900 0 v R/W - -
Ok relay funct 412 116 0 1 0 v R/Z - -
Ready to Start 1
Drive healthy 0
Speed fbk sel 414 ulé6 0 3 1 v R/Z - R
Encoder 1 0
Encoder 2 1
Tacho 2
Armature 3
Encoder 1 pulses 416 Float* 600 9999 1024 4 R/Z - R
Failure code 417 uleé 0 65535 R - -
Failure supply 5100h
Undervoltage 3120h
Overvoltage 3310h
Overcurrent 2300h
Heatsink 4210h
Hardware 5000h
DSP error 6110h
Interrupt error 6120h
Speed fbk 7301h
External fault 9000h
Overtemp motor 4310h
Field loss 3330h
Bus loss 8110h
Hw opt 1 failure 7510h
Opt2 7400h
Unknown 1001h
Enable seq err 9009h
Real FF PID 418 116 -10000 | +10000 0 v R/W - R
Enc 2 speed (rpm) 420 116 -8192 +8192 - v R R
PD output PID 421 116 -10000 | +10000 0 v R - -
Enable OPT2 425 ule 0 1 Disabled v R/Z - -
Enabled 1
Disabled 0) 0
Enc 1 speed (rpm) 427 116 -8192 +8192 - v R R
Prop filter [ms] 444 ul6 0 1000 0 v R/W - -
Speed up gain [%] 445 Float 0.00 100.00 0.00 v R/W - -
Speed up base [ms] 446 Float 0 16000 1000 v R/W - -
Speed up filter [ms] 447 Ulé6 0 1000 0 v R/W - -
R&L search 452 ulé6 0 1 OFF v R/Z - -
ON 1
OFF (0) 0
Arm resistance [ ] 453 Float S S 0.500 v R/W - -
Arm inductance [mH] 454 Float S S 4.00 v R/W - -
Speed fbk error [%] 455 uUlé6 0 100 22 v R/Z - -
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Flux weak speed [%] 456 Ule6 0 100 100 v R/Z - R
Enable fbk contr 457 ulé6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Enable fbk bypas 458 uUl6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0) 0
Speed P bypass [%] 459 Float 0.00 100.00 10.00 v R/W - -
Speed I bypass [%] 460 Float 0.00 100.00 1.00 v R/W
Size selection 464 ulé6 0 1 S R/Z - -
American
Standard
Drive size [A] 465 Ul6 0 S S v R - R
Mains voltage [V] 466 Ulé6 0 999 - v R - -
Flux current max [%] 467 uUlé6 P468 100 100 v R/W - R/W
Flux current min [%] 468 Ul6 0 P467 5 v R/W -
Flux reg mode 469 Ule6 0 2 Const. 4 R/Z - -
Constant current current 0
Voltage control 0) 1
External control 2
Hold off time [ms] 470 uUlé6 0 100 0 v R/W - -
Latch 471 ul6 0 1 ON 4 R/Z - -
ON 1) 1
OFF 0
Ok relay open 472 116 0 1 ON 4 R/W - -
ON 1) 1
OFF 0
Activity 473 uUle 0 2 Disable v R/Z - -
Ignore drive 0
Warning 1
Disable drive 2
Restart time [ms] 474 uUlé6 0 10000 0 v R/W
Hold off time [ms] 475 uUle 0 10000 0 v R/W - -
Ok relay open 477 116 0 1 ON v R/W - -
ON 1) 1
OFF 0
Activity 478 ule6 1 2 Disable v R/Z - -
Warning drive 1
Disable drive 2
Hold off time [ms] 480 Ul6 0 10000 8 v R/W
Undervolt thr [V] 481 Ul6 0 1000 230 v R/W - -
Hold off time [ms] 482 Ule6 0 10000 0 v R/W - -
Restart time [ms] 483 Ulé6 0 10000 0 v R/W
Source Link 1 484 Ul6 0 65535 0 v R/W - -
Destination Link 1 485 Ul6 0 65535 0 v R/W - -
Mul gain Link 1 486 Float -10000 [ +10000 1 v R/W - -
Div gain Link I 487 Float -10000 | +10000 1 v R/W - -
Input max Link I 488 Float -231 2311 0 v R/W - -
Input min Link I 489 Float -231 2311 0 v R/W - -
Input offset Link 1 490 Float -231 2311 0 v R/W - -
Output offset Link I 491 Float -23!1 2311 0 v R/W - -
Inp absolute Link I 492 ule 0 1 OFF v R/W - -
ON 1
OFF (0) 0
Voltage P [%] 493 Float 0.00 100.00 30.00 v R/W - -
Voltage I [%] 494 Float 0.00 100.00 40.00 v R/W
Voltage P base [{%/V] 495 Float 0.0100 S S v R/Z - -
Voltage I base [{%/V-ms] 496 Float 0.01 S S v R/Z
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Enable flux reg 497 ulé6 0 1 ON 4 R/W 1D -
ON €)) 1 H
OFF 0 L
Enable flux weak 498 ulé6 0 1 OFF v R/W ID -
ON 1 H
OFF (0) 0 L
Speed-0 f weak 499 ulé 0 1 OFF 4 R/W - -
ON 1
OFF (0) 0
Flux reference [%] 500 Float* 0.0 100.0 0.0 v R QA -
Restart time [ms] 501 uUl6 0 10000 0 v R/W
Hold off time [ms] 502 Ulé6 0 10000 0 v R/W - -
Pad 0 503 116 -32768 | +32767 0 v R/W 1A, QA R/W
Pad 1 504 116 -32768 | +32767 0 v R/W 1A, QA R/W
Pad 2 505 116 -32768 | +32767 0 v R/W 1A R/W
Pad 3 506 116 -32768 | +32767 0 v R/W 1A R/W
Pad 4 507 116 -32768 | +32767 0 v R/W QA R/W
Pad 5 508 116 -32768 | +32767 0 v R/W QA R/W
Pad 6 509 116 -32768 | +32767 0 v R/W QA R/W
Pad 7 510 116 -32768 | +32767 0 v R/W - R/W
Pad 8 511 116 -32768 | +32767 0 v R/W - R/W
Pad 9 512 116 -32768 | +32767 0 v R/W - R/W
Pad 10 513 116 -32768 | +32767 0 v R/W - R/W
Pad 11 514 116 -32768 | +32767 0 v R/W - R/W
Pad 12 515 116 -32768 | +32767 0 v R/W - R/W
Pad 13 516 116 -32768 | +32767 0 v R/W - R/W
Pad 14 517 116 -32768 | +32767 0 v R/W - R/W
Pad 15 518 116 -32768 | +32767 0 v R/W - R/W
Bitword pad A 519 uleé 0 65535 0 v R/W ID*, R/W
QD*
Pad A Bit 0 520 Ul6 0 1 0 - R/W ID, QD R/W
Pad A Bit 1 521 Ul6 0 1 0 - R/W ID, QD R/W
Pad A Bit 2 522 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 3 523 Ule6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 4 524 Ul6 0 1 0 - R/W ID, QD R/W
Pad A Bit 5 525 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 6 526 Ul6 0 1 0 - R/W 1D, QD R/W
Pad A Bit 7 527 Ulé6 0 1 0 - R/W ID, QD R/W
Pad A Bit 8 528 Ul16 0 1 0 - R/W QD* -
Pad A Bit 9 529 Ul6 0 1 0 - R/W QD* -
Pad A Bit 10 530 Ul6 0 1 0 - R/W QD* -
Pad ABit 11 531 Ulé6 0 1 0 - R/W QD* -
Pad A Bit 12 532 Ul6 0 1 0 - R/W QD* -
Pad A Bit 13 533 Ul6 0 1 0 - R/W QD* -
Pad A Bit 14 534 Ul6 0 1 0 - R/W QD* -
Pad A Bit 15 535 Ulé6 0 1 0 - R/W QD* -
Bitword pad B 536 Ul6 0 65535 0 v R/W QD* R/W
Pad B Bit 0 537 Ul6 0 1 0 - R/W QD R
Pad B Bit 1 538 Ul6 0 1 0 - R/W QD R
Pad B Bit 2 539 Ul6 0 1 0 - R/W QD R
Pad B Bit 3 540 Ul6 0 1 0 - R/W QD R
Pad B Bit 4 541 Ul6 0 1 0 - R/W QD R
Pad B Bit 5 542 Ul6 0 1 0 - R/W QD R
Pad B Bit 6 543 Ul6 0 1 0 - R/W QD R
Pad B Bit 7 544 Ul6 0 1 0 - R/W QD R
Pad B Bit 8 545 Ul6 0 1 0 - R/W QD* -
Pad B Bit 9 546 Ul6 0 1 0 - R/W QD* -
Pad B Bit 10 547 Ul6 0 1 0 - R/W QD* -
Pad B Bit 11 548 Ule6 0 1 0 - R/W QD* -
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M

Pad B Bit 12 549 Ul6 0 1 0 R/W QD* -
Pad B Bit 13 550 Ulé6 0 1 0 R/W QD* -
Pad B Bit 14 551 Ul6 0 1 0 - R/W QD* -
Pad B Bit 15 552 Ule6 0 1 0 - R/W QD* -
Source Link 2 553 Ul6 0 65535 0 v R/W - -
Destination Link 2 554 Ulé 0 65535 0 v R/W - -
Mul gain Link 2 555 Float -10000 [ +10000 1 v R/W - -
Div gain Link 2 556 Float -10000 [ +10000 1 v R/W - -
Input max Link 2 557 Float -231 231-1 0 v R/W - -
Input min Link 2 558 Float 2al 2311 0 v R/W - -
Input offset Link 2 559 Float 2o 2311 0 v R/W - -
Output offset Link 2 560 Float -231 2311 0 v R/W - -
Inp absolute Link 2 561 Ulé 0 1 OFF v R/W - -

ON 1

OFF (0) 0
Tacho scale 562 Float 0.90 3.00 1.00 v R/W - -
Speed offset 563 Float -20.00 +20.00 0.00 v R/W - -
Dig input term 564 Ulé6 0 65535 - - R - R
Dig input term 1 565 Ul6 0 1 - - R - R
Dig input term 2 566 Ul6 0 1 - - R - R
Dig input term 3 567 Ul6 0 1 - - R - R
Dig input term 4 568 Ulé6 0 1 - - R - R
Dig input term 5 569 Ul6 0 1 - - R - R
Dig input term 6 570 Ul6 0 1 - - R - R
Dig input term 7 571 Ul6 0 1 - - R - R
Dig input term 8 572 Ul6 0 1 - - R - R
Dig input term 9 573 Ul6 0 1 - - R - R
Dig input term 10 574 Ul6 0 1 - - R - R
Dig input term 11 575 ule6 0 1 - - R - R
Dig input term 12 576 Ulé6 0 1 - R - R
Dig input term 15 579 Ul6 0 1 - - R - R
Dig input term 16 580 Ulé6 0 1 - - R - R
Dig output term 581 uUlé6 0 65535 - R - R
Virtual dig inp 582 Ul6 0 65535 - v R - -
Virtual dig out 583 Ulé6 0 65535 - v R - -
Overcurrent thr [%] 584 Ulé6 0 200 110 v R/W - -

Restart time [ms] 585 Ulé 0 10000 0 v R/W

Hold off time [ms] 586 Ul6 0 10000 0 v R/W - -
E int [V] 587 116 -80 +80 - v R QA -
Mains frequency [Hz] 588 Float 0.0 70.0 - v R - -
Stop mode 626 ule6 0 3 Stop & v R/Z - -

OFF Speed 0 0

Stop & speed 0 1

Fast stp & spd 0 2

Fst/stp & spd 0 3
Spd 0 trip delay [ms] 627 Ul6 0 40000 0 v R/W - -
Trip cont delay [ms] 628 Ul6 0 40000 0 v R/W - -

Relay 2 629 uUle 0 61 Stop ctrl v R/Z
(Select like output 1) (23)

Jog stop control 630 ulé6 0 1 OFF 4 R/Z - -

ON 1

OFF 0) 0
Latch 633 ule6 0 1 ON v R/Z - -

ON 1) 1

OFF 0

1
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ | Term.| Opt2-A/
BUS/ PDC
Opt2-M
Activity 634 uUl6 0 5 Disable v R/Z - -
Ignore drive 0
Warning 1
Disable drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 635 116 0 1 ON v R/W - -
ON (1) 1
OFF 0
Hold off time [ms] 636 Ul6 0 10000 0 v R/W - -
Restart time [ms] 637 uUlé6 0 10000 0 v R/W
Activity 639 ulé6 0 5 Disable v R/Z - -
Disable drive drive 2
Quick stop 3
Normal stop 4
Curr lim stop 5
Ok relay open 640 116 0 1 ON v R/W - -
ON (1) 1
OFF 0
Encoder 1 state 648 ule 0 1 - R QD R
Encoder ok 1 1
Encoder Fault 0 0
Refresh enc 1 649 ul6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Encoder 2 state 651 Ulé6 0 1 - R QD R
Encoder ok 1 1
Encoder Fault 0 0
Refresh enc 2 652 ul6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Acc delta speed0 [FF] 659 U32 0 232.1 100 v R/W - -
Acc delta time 0 [s] 660 Ul6 0 65535 1 v R/W - -
Dec delta speed0 [FF] 661 U32 0 2321 100 v R/W - -
Dec delta time 0 [s] 662 uUlé6 0 65535 1 v R/W - -
S acc t const [ms] 663 Float 100 3000 300 v R/W - -
S dec t const [ms] 664 Float 100 3000 300 v R/W - -
S acc t const 0 [ms] 665 Float 100 3000 300 4 R/W
S dec t const 0 [ms] 666 Float 100 3000 300 4 R/W
S acc t const 1 [ms] 667 Float 100 3000 300 v R/W - -
S dec t const 1 [ms] 668 Float 100 3000 300 v R/W - -
S acc t const 2 [ms] 669 Float 100 3000 300 v R/W - -
S dec t const 2 [ms] 670 Float 100 3000 300 v R/W - -
S acc t const 3 [ms] 671 Float 100 3000 300 v R/W - -
S dec t const 3 [ms] 672 Float 100 3000 300 v R/W - -
Fwd-Rev 673 ule 0 3 1 v R/W ID R/W
No direction 0 0
Fwd direction 1 1
Rev direction 2 2
No direction 3 3
PI steady thr 695 116 0 10000 0 v R/W - -
Droop gain [%] 696 Float 0.00 100.00 0.00 v R/W - -
Droop filter [ms] 697 Ulé6 0 1000 0 v R/W - -
Load comp [%] 698 116 -200 +200 0 v R/W 1A R/W
Enable droop 699 Ul6 0 1 Disabled v R/W ID R/W
Enabled 1 1
Disabled (0) 0 0
Droop limit [FF] 700 Ul16 0 2*P45 1500 v R/W - -
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
T current lim type 715 ule 0 1 0 v R/Z - -
T lim mot gen 1
T lim +/- 0
Activity 728 ulé6 0 2 Disable v R/Z - -
Ignore drive 0
Disable drive 2
Latch 729 uleé 0 1 ON v R/Z - -
ON @))] 1
OFF
Ok relay open 730 ul6 0 1 ON v R/W - -
ON @) 1
OFF
PID steady delay 731 Ul6 0 60000 0 v R/W - -
I init gain PID 734 Float 0.00 100.00 10.00 v R/W - -
I/n curve 750 ul6 0 1 Disabled v R/Z - -
Enabled 1
Disabled (0)
I/n lim 0 [%] 751 Ul6 0 200 0 v R/Z - -
I/n lim 1 [%)] 752 Ul6 0 200 0 v R/Z - -
I/n lim 2 [%)] 753 Ul6 0 200 0 v R/Z - -
I/n lim 3 [%] 754 uUlé6 0 200 0 v R/Z - -
I/n lim 4 [%] 755 uUl6 0 200 0 v R/Z - -
I/n speed [rpm] 756 Ul6 0 P162 0 v R/Z - -
PID clamp 757 116 -10000 | +10000 10000 v R/W - -
Feed-fwd PID 758 116 -10000 | +10000 0 v R 1A R
PID error 759 116 -10000 | +10000 0 v R - R
PID offset 0 760 116 -10000 | +10000 0 v R/W 1A R/W
PID offset 1 761 116 -10000 | +10000 0 v R/W - -
PID offs. Sel 762 uleé 0 1 0 v R/W ID R/W
Offset 1 1
Offset 0 0
PID feed-back 763 116 -10000 | +10000 0 v R/W 1A R/W
PI I gain PID 764 Float 0.00 100.00 10.00 v R/W - -
PIP gain PID 765 Float 0.00 100.00 10.00 v R/W - -
PD D gain 1 PID [%] 766 Float 0.00 100.00 1.00 v R/W - -
PD D filter PID [ms] 767 Ul6 0 1000 0 v R/W - -
PD P gain 1 PID [%] 768 Float 0.00 100.00 10.00 v R/W - -
Enable PI PID 769 ule 0 1 Disabled v R/W ID R/W
Enabled 1
Disabled (0) 0
Enable PD PID 770 Ul16 0 1 Disabled v R/W ID R/W
Enabled 1
Disabled (0) 0
PI output PID 771 116 0 1000 x 1000 v R - R
PI toplim
PID out sign PID 772 Ulé6 0 1 Bipolar v R/W - -
Bipolar (1) 1
Positive 0
PID out scale 773 Float -100.000 | +100.000{ 1.000 v R/W - -
PID output 774 116 -10000 | +10000 0 v R QA R
PI central v1 776 Float | PI bot lim | PI toplim 1.00 v R/W - -
PI central v2 777 Float | PIbot lim | PI toplim 1.00 v R/W - -
PI central v3 778 Float | PIbot lim | PI toplim 1.00 v R/W 1A -
PI central v sel 779 uUlé6 0 3 1 v R/W 1D R/W
PI central vsO 780 Ulé6 0 1 1 - R/W 1D R/W
PI central vsl 781 ulé6 0 1 0 - R/W ID R/W
PID target 782 Ul6 0 65535 0 v R/W - -
PI integr freeze 783 ulé6 0 1 OFF v R/W ID R/W
ON 1
OFF (0) 0

1 [
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M

PI top lim 784 Float |[PIbotlim| 10.00 10.00 v R/W - -
PI bottom lim 785 Float -10.00 | PI toplim 0.00 v R/W - -
PID source 786 ul6 0 65535 0 v R/W - -
PID source gain 787 Float -100.000 | +100.00 1.000 v R/W - -
PD P gain 2 PID [%] 788 Float 0.00 100.00 10.00 v R/W - -
PD D gain 2 PID [%] 789 Float 0.00 100.00 1.00 v R/W - -
PD P gain 3 PID [%] 790 Float 0.00 100.00 10.00 v R/W - -
PD D gain 3 PID[%] 791 Float 0.00 100.00 1.00 v R/W - -
Input 1 filter [ms] 792 uUl6 0 1000 0 v R/W - R/W
P init gain PID 793 Float 0.00 100.00 10.00 v R/W - -
Diameter calc 794 ul6 0 1 Disabled v Z/IR ID R/W

Enabled 1

Disabled (0) 0
Positioning spd [rpm] 795 116 -100 100 0 v R/W - -
Max deviation 796 116 -10000 | +10000 8000 v R/W - -

Gear box ratio 797 Float 0.001 1.000 1.000 v R/W - -
Dancer constant [mm] 798 Ul6 1 10000 1 v R/W - -
Minimum diameter [mm] 799 uUl6 1 2000 100 v R/Z - -
Diameter calc st 800 Ulé6 0 1 0 - R QD R
Enable ind store 911 ulé 0 1 Disabled 4 R/W - R/W

Enabled 1
Disabled (0) 0
Ind store ctrl 912 Ul6 0 65535 0 - R/W - R/W

Index storing 913 U32 0 +2°21 0 R - R
I field cnst 40 916 Float 0 100.0 40.0 v R/Z -

I field cnst 70 917 Float 0 100.0 70.0 v R/Z -

[ field cnst 90 918 Float 0 100.0 90.0 v R/Z -
Set flux / if 919 Ul6 v Z/C -
Reset flux / if 920 Ul6 v Z/C -
Out vt level 921 Float* 0 100.0 100.0 v R/W 1A, QA R/W
Act spd filter [s] 923 Float 0.001 1.000 0.100 4 R/W - -
F act spd (rpm) 924 116 -32768 | +32767 - 4 R QA R
F act spd (d) [FF] 925 116 -32768 | +32767 - v R - R
T curr filter [s] 926 Float 0.001 0.250 0.100 v R/W - -

F T curr (%) 928 116 -500 +500 - v R QA R
Inertia c filter [ms] 1012 Ul6 0 1000 0 4 R/W - -
Torque const [N*m/A] 1013 Float 0.01 99.99 S 4 R - -
Inertia [kg*m*m*] 1014 Float 0.001 999.999 S v R/W - -
Friction [N*m] 1015 Float 0.000 99.999 S v R/W - -
Aux spd fun sel 1016 Ul16 0 1 Speed up v R/Z - -

Inertia-loss cp 1
Speed up (0) 0

Speed ratio 1017 116 0 +32767 | +10000 v R/W 1A R/W
Speed draw out (d) 1018 116 -32768 | +32767 - v R QA R/W
Speed draw out (%) 1019 Float -200.0 +200.0 - v R - -
Select enc 1 1020 uleé 0 5 OFF v R/Z - -

OFF 0) 0
Speed ref 1 2
Speed ref 2 see 3
Ramp ref 1 6.12.5 4
Ramp ref 2 5
Select enc 2 1021 Ul6 0 5 OFF v R/Z - -
OFF 0) 0
Speed ref 1 2
Speed ref 2 see 3
Ramp ref 1 6.12.5 4
Ramp ref 2 5
Start 1027 Ulé6 0 65535 - v C - -
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Take val 1028 U16 0 65535 - v Z/C - -
Fwd-Rev spd tune 1029 ul16 1 2 Fwd v R/Z - -
Fwd direction Direction 1
Rev direction e8] 2
Inertia Nw [kg*m*m*] 1030 Float 0.001 999.999 - v R - -
Friction Nw [N*m] 1031 Float 0.00 99.99 - 4 R - -
Speed I Nw [%] 1033 Float 0.00 100.00 - v R - -
Input 1 compare 1042 116 -10000 | +10000 0 v R/W - -
Input 1 cp error 1043 ule 0 10000 0 v R/W - -
Input 1 cp delay 1044 Ul6 0 65000 0 v R/W - -
Input 1 cp match 1045 Ul6 0 1 - - R QD R
Input 1=thr.val. 1 H
Input 1 not thr.val. 0
PID acc time 1046 Float 0.0 900.0 0.0 v R/W - -
PID dec time 1047 Float 0.0 900.0 0.0 v R/W - -
Test T curr lim [%] 1048 Ul16 0 S 20 v R/Z - -
Output power [Kw] 1052 Float 0.01 9999.99 - v R - -
Maximum diameter [m] 1153 Float 0.000 32.000 1.000 v R/Z - -
Roll diameter [m] 1154 Float 0.000 32.000 v R QA -
Ref speed thr [%] 1155 Float 0 150.00 5 v R/W - -
Line speed gain 1156 116 0 32767 0 v R/W - -
Diam reset 1157 Ul6 0 1 0 v R/W ID R/W
Diam thr [%] 1158 Float 0 150.00 10 v R/W - -
Diam reached 1159 Ul6 0 1 v R QD R
Line speed [%] 1160 Float 0.00 200.00 v R - -
Diam calc Dis 1161 ule6 0 1 ON v R/W ID R/W
ON (1) 1
OFF 0
Diam filter [ms] 1162 uUlé6 0 5000 100 v R/W - -
Base omega [rpm] 1163 Ul6 0 8191 1500 v R/W - -
Diam preset 0 [m] 1164 Float 0.000 32.000 0 v R/W - -
Diam preset 1 [m] 1165 Float 0.000 32.000 0 v R/W - -
Diam preset 2 [m] 1166 Float 0.000 32.000 0 v R/W - -
Diam preset 3 [m] 1167 Float 0.000 32.000 0 v R/W 1A -
Diam preset sel 1168 Ul6 0 3 0 v R/W ID -
Variable J comp [%] 1171 Float 0.00 199.99 0 v R/W - -
Constant J comp [%] 1172 Float -100.00 [ +100.00 0 v R/W - -
Mat width [%] 1173 Float 0.00 100.00 100 v R/W - -
Static f [%] 1174 Float 0.00 199.99 0 v R/W - -
Dinamic f [%] 1175 Float 0.00 199.99 0 v R/W - -
Taper enable 1176 ulé6 0 1 Disabled 4 R/W ID R/W
Enabled 1
Disabled ) 0
Init diameter [m] 1177 Float 0.000 32.000 0.1 v R/W - -
Final diameter [m] 1178 Float 0.000 32.000 1 v R/W - -
Tension red [%] 1179 Float 0.00 199.99 0 v R/W 1A -
Tension ref [%] 1180 Float 0.00 199.99 0 v R/W 1A -
Tension scale [%] 1181 116 0 200 100 v R/W - -
Time acc/dec min [s] 1182 Float 0.15 300.00 9.01 v R/W - -
Int acc calc En 1183 uleé 0 1 Enabled v R/Z - -
Enabled (1 1
Disabled 0
Line acc [%] 1184 Float 0.00 100.00 100 v R/W - -
Line dec [%)] 1185 Float 0.00 100.00 100 v R/W - -
Line fast stop [%] 1186 Float 0.00 100.00 100 v R/W - -
Wind/unwind 1187 ule 0 1 Winder v R/W ID R/W
Unwinder 1
Winder (0) 0
Line acc status 1188 Ul6 0 1 OFF v R/W 1D R/W
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Line dec status 1189 Ul6 0 1 OFF v R/W 1D R/W
Line fstp status 1190 Ul6 0 1 OFF v R/W 1D R/W
Act const J comp [%] 1191 Float - 200.00 0 v R - -
Act var Jcomp [%] 1192 Float - 200.00 0 v R - -
Speed match 1195 uUle 0 1 OFF v R/W ID R/W
ON 1
OFF (0)
Spd match acc [s] 1196 Float 0.30 300.00 83.88 v R/W - -
Spd match dec [s] 1197 Float 0.30 300.00 83.88 v R/W - -
Offset acc time [s] 1198 Float 0.30 950.00 83.88 v R/W - -
W offset [rpm] 1199 116 0 1000 0 v R/W - -
Spd match gain [%] 1200 Ulé6 0 150 100 v R/W - -
Winder side 1201 ule 0 1 Up v R/W ID R/W
Down 1
Up 0) 0
W gain [%] 1202 Ul6 0 100 0 v R/W - -
Spd match compl 1203 Ul6 0 1 v R QD R
Line spd source 1204 Ul6 0 65535 0 v R/Z - -
Diam inc/dec En 1205 ule 0 1 Enabled v R/W ID R/'W
Enabled 1
Disabled (0) 0
Diam init filter [ms] 1206 Uleé 0 5000 100 v R/W - -
Diam stdy delay [ms] 1207 Ul6 0 60000 0 v R/W - -
Close loop comp 1208 116 -32767 | +32767 v R - -
Torque winder En 1209 ulé 0 1 Disabled 4 R/W ID R/W
Enabled 1
Disabled (0)
W target 1210 Ul6 0 65535 0 v R/Z - -
Acc/dec filter [ms] 1212 Ul6 0 5000 30 v R/W - -
Actual comp [%] 1213 116 -200 +200 v R QD -
Closed loop En 1214 ulé6 0 1 Disabled v R/Z - R/Z
Enabled 1
Disabled (0)
Speed demand En 1215 ulé 0 1 Disabled 4 R/W - R/W
Enabled 1
Disabled (0) 0
Spd match torque [%] 1216 Ulé6 0 200 100 v R/W - -
W reference [rpm] 1217 116 -8192 +8192 v R QA -
Source Link 3 1218 Ule 0 65535 0 v R/W - -
Destination Link 3 1219 Ul6 0 65535 0 v R/W - -
Mul gain Link 3 1220 Float -10000 | +10000 1 v R/W - -
Div gain Link 3 1221 Float -10000 | +10000 1 v R/W - -
Input max Link 3 1222 Float -231 2311 0 v R/W - -
Input min Link 3 1223 Float -231 2311 0 v R/W - -
Input offset Link 3 1224 Float 2231 2311 0 4 R/W - -
Output offset Link 3 1225 Float 231 2311 0 v R/W - -
Inp absolute Link 3 1226 uUl6 0 1 OFF v R/W - -
ON 1
OFF (0) 0
Source Link 4 1227 Ul6 0 65535 0 v R/W - -
Destination Link 4 1228 ul6 0 65535 0 v R/W - -
Mul gain Link 4 1229 Float -10000 | +10000 1 v R/W - -
Div gain Link 4 1230 Float -10000 | +10000 1 v R/W - -
Input max Link 4 1231 Float 2231 2311 0 v R/W - -
Input min Link 4 1232 Float -231 2311 0 v R/W - -
Input offset Link 4 1233 Float =231 2311 0 v R/W - -
Output offset Link 4 1234 Float =231 2311 0 v R/W - -
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Parameter No. Format Value Access via
min max Factory | Keyp. | RS485/ [ Term. | Opt2-A/
BUS/ PDC
opt2-M
Inp absolute Link 4 1235 ulé6 0 1 OFF v R/W - -
ON 1
OFF (0) 0
Source Link 5 1236 Ul16 0 65535 0 v R/W - -
Destination Link 5 1237 Ulé6 0 65535 0 v R/W - -
Mul gain Link 5 1238 Float -10000 | +10000 1 v R/W - -
Div gain Link 5 1239 Float -10000 | +10000 1 v R/W - -
Input max Link 5 1240 Float -231 2311 0 v R/W - -
Input min Link 5 1241 Float -23!1 2311 0 v R/W - -
Input offset Link 5 1242 Float -23!1 2311 0 v R/W - -
Output offset Link 5 1243 Float -231 2311 0 v R/W - -
Inp absolute Link 5 1244 ule 0 1 OFF v R/W - -
ON 1
OFF (0) 0
Source Link 6 1245 Ul6 0 65535 0 v R/W - -
Destination Link 6 1246 Ul6 0 65535 0 v R/W - -
Mul gain Link 6 1247 Float -10000 | +10000 1 v R/W - -
Div gain Link 6 1248 Float -10000 | +10000 1 v R/W - -
Input max Link 6 1249 Float -231 2311 0 v R/W - -
Input min Link 6 1250 Float 2231 2311 0 v R/W - -
Input offset Link 6 1251 Float -231 2311 0 v R/W - -
Output offset Link 6 1252 Float 231 2311 0 v R/W - -
Inp absolute Link 6 1253 ulé6 0 1 OFF v R/W - -
ON 1
OFF (0)
PID err gain [%] 1254 Float 0.00 32.00 1 v R/W - -
Jog TW speed [%] 1255 116 0 100 0 v R/W - -
Jog TW enable 1256 uUlé 0 1 Disabled v R/W ID R/W
Enabled 1
Disabled (0) 0
Enable PI-PD PID 1258 Ule6 0 1 Disabled - R/W ID R/W
Enabled 1
Disabled (0) 0
Acc state 1259 Ulé6 0 1 - - R QD R
Acc CW + Acc anti-CW 1 H 1
Other states 0 L 0
Dec state 1260 Ul6 0 1 - - R QD R
Dec CW + Dec anti-CW 1 H 1
Other states 0 L 0
Closing speed 1262 Ulé6 0 200 30 v R/W - -
Opening delay 1263 Ul6 0 30000 0 v R/W - -
Brake command 1264 Ul6 0 1 0 R/W
Enable ramp in=0 1265 Ule6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Actuator delay 1266 uUl6 0 30000 0 v R/W - -
Inversion out 1 1267 Ule6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Inversion out 2 1268 ul16 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Inversion out 3 1269 ulé6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Inversion out 4 1270 ulée 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
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Parameter No. Format Value Access via
min max Factory | Keyp. RS485/ | Term. | Opt2-A/
BUS/ PDC
Opt2-M
Inversion out 5 1271 ule6 0 1 Disabled v R/W = =
Enabled 1
Disabled (0) 0
Inversion out 6 1272 ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled )
Inversion out 7 1273 Ul6 0 1 Disabled 4 R/W = =
Enabled 1
Disabled (0) 0
Inversion out 8 1274 Ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Inversion relay2 1275 ul6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Inversion in 1 1276 Ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Inversion in 2 1277 ule 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Inversion in 3 1278 Ul6 0 1 Disabled 4 R/W = =
Enabled 1
Disabled (0) 0
Inversion in 4 1279 ul6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Inversion in 5 1280 Ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Inversion in 6 1281 Ule6 0 1 Disabled v R/W - -
Enabled 1
Disabled (0) 0
Inversion in 7 1282 Ul6 0 1 Disabled 4 R/W = =
Enabled 1
Disabled (0) 0
Inversion in 8 1283 Ule 0 1 Disabled 4 R/W - -
Enabled 1
Disabled (0) 0
Ref spd source 1284 Ul6 0 65535 0 v R/Z - -
Ref speed gain 1285 116 0 32767 0 v R/W - -
Ref line spd [%] 1286 Float 0.00 200.00 v R - -
Static f Zero 1287 Ule 0 1 Disabled 4 R/W - -
Enabled
Disabled (0)
* When the parameter is accessed by Opt2-A/PDC the format is U16
*k When the parameter is accessed by Opt2-A/PDC the format is 116
*E* When the parameter is accessed by Opt2-A/PDC the lower word of the parameter is considered
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10.3. PARAMETERS IN ALPHABETICAL ORDER

Parameter

2B+E

Acc delta speed [FF]
Acc delta speed [FF]
Acc delta speed [FF]
Acc delta speed0 [FF]
Acc delta speedl [FF]
Acc delta speed2 [FF]
Acc delta speed3 [FF]
Acc deltatime[g]
Acc deltatime[g)
Acc deltatime[s]
Acc deltatimeO[g]
Accdeltatime 1[g]
Acc deltatime 2 [9]
Acc deltatime 3[9]
Acc/decfilter [mg]
Act const Jcomp [%]
Act percentage [%]
Act spd filter [g]

Act spd filter [g]

Act speed value [FF]
Act tension ref [%)]
Act tension ref [%)]
Act tension ref
Actvar Jcomp [%]
Activity

Activity

Activity

Activity

Activity

Activity

Activity

Activity

Activity

Activity

Activity

Actual comp [%]
Actua spd (%)
Actua spd (d) [FF]
Actua spd (rpm)
Actua spd (rpm)
Actuator delay

Adap | gain 1[%)]
Adap | gain 2 [%]
Adap | gain 3[%]
Adap joint 1 [%]

No.

201
21
21
21
659
23
25
27
22
22
22
660
24
26
28
1212
1191
120
923
923
119
1194
1194
1194
1192
203
212
354
365
368
386
473
478
634
639
728
1213
121
119
122
122
1266
189
191
193
186

Position

CONFIGURATION \ Drive type

DRIVECOM \ Acceleration

RAMP\ Acceleration

START UP

FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 0
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 1
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 2
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 3
DRIVECOM \ Acceleration

RAMP\ Acceleration

START UP

FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration O
FUNCTIONS\ Multi ramp fct \ Ramp O\ Acceleration 1
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 2
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 3
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
DRIVECOM

MONITOR \ Measurements\ Speed \ Speed in DRC[ ]
MONITOR \ Measurements \ Speed \ Speed in rpm

DRIVECOM

OPTIONS\ TORQUE WINDER \ Torque calculat

OPTIONS\ TORQUE WINDER \ Torque calculat \ Taper function
OPTIONS\ PID \ PID references

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
CONFIGURATION \ Prog alarms\ Overvoltage
CONFIGURATION \ Prog alarms\ Overcurrent
CONFIGURATION \ Prog alarms\ External fault
CONFIGURATION \ Prog alarms \ Overtemp motor
CONFIGURATION \ Prog alarms\ Heatsink

CONFIGURATION \ Prog alarms\ Hw opt1 failure
CONFIGURATION \ Prog alarms\ Field loss

CONFIGURATION \ Prog alarms\ Speed fbk loss
CONFIGURATION \ Prog alarms\ Bus loss

CONFIGURATION \ Prog alarms\ Opt2 failure
CONFIGURATION \ Prog alarms\ Enable seq err

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
MONITOR \ Measurements \ Speed \ Speed in %

MONITOR \ Measurements \ Speed \ Speed in DRC[ ]

DRIVE STATUS

MONITOR \ Measurements \ Speed \ Speed in rpm
FUNCTIONS\ Brake control

ADD SPEED FUNCT \ Adaptive spd reg

ADD SPEED FUNCT \ Adaptive spd reg

ADD SPEED FUNCT \ Adaptive spd reg

ADD SPEED FUNCT \ Adaptive spd reg
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Parameter

Adap joint 2 [%)]
Adap P gain 1[%)]
Adap Pgain 2 [%]
Adap P gain 3[%]
Adap reference [FF]
Adap speed 1 [%)]
Adap speed 2 [%)]
Anin 1target

Anin 2 target

Anin 3target

Arm inductance [mH]
Armresistance| ]
Auto capture

Auto tuneinp 1
Auto tuneinp 1
Auto tune inp 2
Auto tuneinp 2
Auto tuneinp 3
Auto tuneinp 3

Aux spd fun sel

Base current [%]
Base current [%]
Base omega [rpm]
Bitword pad A
Bitword pad B

Close loop comp
Closed loop En
Closing speed
Constant Jcomp  [%]
Control mode

Control mode
Control word

Curr limit state
Current lim red [%]
Dancer constant [mm]
Dec delta speed [FF]
Dec delta speed [FF]
Dec delta speed [FF]
Dec delta speedO [FF]
Dec delta speedl [FF]
Dec delta speed2 [FF]
Dec delta speed3 [FF]
Dec deltatime[s]
Dec deltatime[s]
Dec deltatime[s]
Dec deltatime O[]
Dec deltatime 1[g]
Dec deltatime 2 [g]
Dec deltatime 3[g]

No.

187
188
190
192
183
184
185
295
296
297
454
453
388
259
259
260
260
261
261
1016
313
313
1163
519
536
1208
1214
1262
1172
253
253
55
349
13
798
29
29
29
661

Position

ADD SPEED FUNCT \ Adaptive spd reg
ADD SPEED FUNCT \ Adaptive spd reg
ADD SPEED FUNCT \ Adaptive spd reg
ADD SPEED FUNCT \ Adaptive spd reg
ADD SPEED FUNCT \ Adaptive spd reg
ADD SPEED FUNCT \ Adaptive spd reg
ADD SPEED FUNCT \ Adaptive spd reg

I/0 CONFIG \ Andog inputs\ Analog input 1
I/0 CONFIG \ Analog inputs\ Analog input 2
I/0 CONFIG \ Andog inputs\ Analog input 3
CURRENT REGULAT

CURRENT REGULAT

ADD SPEED FUNCT

I/0O CONFIG \ Analog inputs\ Analog input 1
START UP\ Analog inputs\ Analog input 1
I/0 CONFIG \ Anadog inputs\ Analog input 2
START UP\ Andog inputs\ Analog input 2
I/0 CONFIG \ Andog inputs\ Analog input 3
START UP\ Analog inputs\ Analog input 3
SPEED REGULAT

FUNCTIONS\ Overload contr

START UP\ Overload contr

OPTIONS\ TORQUE WINDER \ Diam Calculatio
SPEC FUNCTIONS\ Pad Parameters

SPEC FUNCTIONS\ Pad Parameters

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat

FUNCTIONS\ Brake control

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat

CONFIGURATION

START UP

DRIVECOM

LIMITS\ Current limits

LIMITS\ Current limits

OPTIONS\ PID \ Diameter calc

DRIVECOM \ Deceleration

RAMP\ Deceleration

START UP

FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 0
FUNCTIONS\ Multi ramp fct \ Ramp O\ Deceleration 1
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 2
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 3
DRIVECOM \ Deceleration

RAMP\ Deceleration

START UP

FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 0
FUNCTIONS\ Multi ramp fct \ Ramp O\ Deceleration 1
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 2
FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 3
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Parameter No. Position

Dec state 1260 RAMP

Destination 485 SPEC FUNCTIONS\ Links\ Link 1

Destination 554 SPEC FUNCTIONS\ Links\ Link 2

Destination 1219 SPEC FUNCTIONS\ Links\ Link 3

Destination 1228 SPEC FUNCTIONS\ Links\ Link 4

Destination 1237 SPEC FUNCTIONS\ Links\ Link 5

Destination 1246 SPEC FUNCTIONS\ Links\ Link 6
Deviceaddress 319 CONFIGURATION  \ Set serial comm
DiamcacDis 1161 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diamfilter [mg] 1162 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diaminc/dec En 1205 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam init filter [mg] 1206 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam preset 0 [m] 1164 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam preset 1 [m] 1165 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam preset 2 [m] 1166 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam preset 3 [m] 1167 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam preset sel 1168 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diamreached 1159 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam reset 1157 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam stdy delay [ms] 1207 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diam thr [%] 1158 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Diameter calc st 800 OPTIONS\ PID

Diameter calc 794 OPTIONS\ PID \ Diameter calc

Dig input term 1 565 MONITOR\ 1/O

Dig input term 10 574 MONITOR\ I/O

Dig input term 11 575 MONITOR\ I/O

Dig input term 12 576 MONITOR\\ 1/O

Dig input term 15 579 MONITOR\ 1/O

Dig input term 16 580 MONITOR\ I/O

Dig input term 2 566 MONITOR\ I/O

Dig input term 3 567 MONITOR\ 1/O

Dig input term 4 568 MONITOR\ 1/O

Dig input term 5 569 MONITOR\ I/O

Dig input term 6 570 MONITOR\ I/O

Dig input term 7 571 MONITOR\ 1/O

Dig input term 8 572 MONITOR\ 1/O

Dig input term 9 573 MONITOR / I/O

Dig input term 564 MONITOR\ I/O

Dig output term 581 MONITOR / 1/0O

Digital 1/Q DRIVE STATUS

Digital input 1 137 1/0 CONFIG \ Digital inputs

Digital input 2 138 1/0 CONFIG \ Digital inputs

Digital input 3 139 1/0 CONFIG \ Digita inputs

Digital input 4 140 1/0 CONFIG \ Digita inputs

Digital input 5 141 1/0 CONFIG \ Digital inputs

Digital input 6 142 1/0 CONFIG \ Digital inputs

Digital input 7 143 1/0 CONFIG \ Digita inputs

Digital input 8 144 1/0 CONFIG \ Digita inputs

Digital output 1 145 I/0 CONFIG \ Digital outputs
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Parameter

Digital output 2
Digital output 3
Digita output 4
Digital output 5
Digital output 6
Digital output 7
Digita output 8
Dim factor den
Dim factor den
Dim factor num
Dim factor num
Dim factor text
Dim factor text
Dinamicf [%]
Divgain

Div gain
Divgan
Divgan
Divgain

Div gain
Drivesize [A]
Drive type
Droop gain [%]
Droop filter [ms]
Droop limit [FF]
Eint[V]

Enab multi rmp
Enab multi spd
Enabledrive
Enabledrive
Enabledrive
Enabledrive
Enable droop

Enable fbk bypas

Enable fbk contr
Enable fbk contr
Enableflux reg
Enableflux weak
Enableind store
Enablejog

Enable motor pot

Enable OPT2
Enableoverload
Enableoverload
Enable PD PID
Enable Pl PID
Enableramp

Enablerampin=0

Enable spd adap

No.

146
147
148
149
150
151
152
51
51
50
50
52
52
1175
487
556
1221
1230
1239
1248
465
300
696
697
700
587
243
153
314
314
314
314
699
458
457
457
497
498
911
244
246
425
309
309
770
769
245
1265
181

Position

I/0 CONFIG \ Digital outputs

I/0 CONFIG \ Digital outputs

I/0O CONFIG \ Digital outputs

I/0O CONFIG \ Digital outputs

I/0 CONFIG \ Digital outputs

I/0 CONFIG \ Digital outputs

I/0O CONFIG \ Digital outputs
CONFIGURATION \ Dimension fact
DRIVECOM \ Dimension fact
CONFIGURATION \ Dimension fact
DRIVECOM \ Dimension fact
CONFIGURATION \ Dimension fact
DRIVECOM \ Dimension fact
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
SPEC FUNCTIONS\ Links\ Link 1
SPEC FUNCTIONS\ Links\ Link 2
SPEC FUNCTIONS\ Links\ Link 3
SPEC FUNCTIONS\ Links\ Link 4
SPEC FUNCTIONS\ Links\ Link 5
SPEC FUNCTIONS\ Links\ Link 6
CONFIGURATION \ Drive type
CONFIGURATION \ Drive type
SPEED REGULAT \ Droop function
SPEED REGULAT \ Droop function
SPEED REGULAT \ Droop function
CURRENT REGULAT
FUNCTIONS \ Multi ramp fct
FUNCTIONS \ Multi speed fct
DRIVE STATUS

MONITOR

START UP

TUNING

SPEED REGULAT \ Droop function
CONFIGURATION \ Speed fbk
CONFIGURATION \ Speed fbk
START UP\ Speed feedback

FLUX REGULATION

FLUX REGULATION
CONFIGURATION \ Speed fbk
FUNCTIONS\ Jog function
FUNCTIONS \ Motor pot
OPTIONS\ Option 2

FUNCTIONS\ Overload contr
START UP\ Overload contr
OPTIONS\ PID

OPTIONS\ PID

RAMP

FUNCTIONS\ Brake control

ADD SPEED FUNCT \ Adaptive spd reg
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Parameter No. Position

Enablespdreg 242 SPEED REGULAT

Enable spd=0 | 123 SPEED REGULAT \ Spd zero logic

Enable spd=0 P 125 SPEED REGULAT \ Spd zero logic

Enable spd=0 R 124 SPEED REGULAT \ Spd zero logic

Enc 1 speed (rpm) 427 MONITOR \ Measurements \ Speed \ Speed in rpm
Enc 2 speed (rpm) 420 MONITOR \ Measurements \ Speed \ Speed in rpm
Encoder 1 pulses 416 CONFIGURATION \ Speed fbk

Encoder 1 pulses 416 I/0 CONFIG \ Encoder inputs

Encoder 1 state 648 CONFIGURATION \ Speed fbk

Encoder 2 pulses 169 CONFIGURATION \ Speed fbk

Encoder 2 pulses 169 I/0 CONFIG \ Encoder inputs

Encoder 2 pulses 169 START UP\ Speed feedback

Encoder 2 state 651 CONFIGURATION \ Speed fbk

F act spd (d) 925 MONITOR \ Measurements \ Speed \ Speed in DRC ]
F act spd (rpm) 924 MONITOR \ Measurements \ Speed \ Speed in rpm
F T curr 928 MONITOR \ Measurements

Facevalueden 53 CONFIGURATION \ Face value fact
Facevalueden 53 DRIVECOM \ Face vaue fact

Facevaluenum 54 CONFIGURATION \ Face value fact
Facevaluenum 54 DRIVECOM \ Face value fact

Failurecode 417 SPEC FUNCTIONS

Failure hour 328 SPEC FUNCTIONS

Failure minute 329 SPEC FUNCTIONS

Failurereg del 263 SPEC FUNCTIONS

Failureregister 330 SPEC FUNCTIONS

Failurereset 262 SPEC FUNCTIONS

Failuretext 327 SPEC FUNCTIONS

Feed-fwd PID 758 OPTIONS\ PID \ PID source

Final diameter [m] 1178 OPTIONS\ TORQUE WINDER \ Torque calculat \ Taper function
Flux current (%) 234 FLUX REGULATION

Flux current (%) 234 MONITOR \ Measurements

Flux current (A) 351 DRIVE STATUS

Flux current (A) 351 MONITOR \ Measurements

Flux current max [%)] 467 LIMITS\ Flux limits

Flux current max [%0] 467 START UP\ Limits

Flux current min [%0] 468 LIMITS\ Flux limits

Flux current min [%] 468 START UP\ Limits

Flux I [%)] 92 REG PARAMETERS\ Percent values\ Flux regulator
Flux 1 [%] 92 TUNING

Flux | Base 98 REG PARAMETERS\ Base values\ Flux regulator
Flux P [%] 91 REG PARAMETERS\ Percent values\ Flux regulator
Flux P[%] 91 TUNING

Flux P base 97 REG PARAMETERS\ Base values\ Flux regulator
Flux reference[%)] 500 FLUX REGULATION

Flux reference [%] 500 MONITOR \ Measurements

Flux reg mode 469 FLUX REGULATION

Flux reg mode 469 START UP\ Motor data

Flux weak speed [%] 456 CONFIGURATION \ Speed fbk

Flux weak speed [%] 456 START UP\ Motor data
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Parameter

Forward sign
Freeze ramp
Friction Nw
Friction Nw
Friction Nw
Friction

Friction

Friction

Friction

Full load curr [A]
Full load curr [A]
Fwd-Rev spd tune
Fwd-Rev spd tune
Fwd-Rev spd tune
Fwd-Rev

Gear box ratio
Gen amplitude [%)]
Gen frequency [HZ]
Generator access
Generator offset [%)]
Hold off time [ms]
Hold off time [ms]
Hold off time [mg]
Hold off time [mg]
Hold off time [ms]
Hold off time [ms]
Hold off time [mg]
| field cnst 40

| field cnst 70

| field cnst 90
linitgain PID
I/ncurve
I/Inlim0[%]
I/nlim1[%]
Inlim 2[%]
I/nlim 3[%]
IInlim4[%]

1/n speed [rpm]

In use Teur lim- [%]
In use Teur lim+ [%0]
Ind store ctrl

Index storing
Inertia Nw

Inertia Nw

Inertia Nw
Inertiacfilter
Inertia

Inertia

Inertia

No.

293
373
1031
1031
1031
1015
1015
1015
1015
179
179
1029
1029
1029
673
797
60
59
58
61
470
475
480
482
502
586
636
916
917
918
734
750
751
752
753
754
755
756
11
10
912
913
1030
1030
1030
1012
1014
1014
1014

Position

RAMP

RAMP

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune

SPEED REGULAT \ Inertia\ loss cp

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune
CONFIGURATION

START UP\ Motor data

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune

RAMP

OPTIONS\ PID \ Diameter calc

SPEC FUNCTIONS\ Test generator

SPEC FUNCTIONS\ Test generator

SPEC FUNCTIONS\ Test generator

SPEC FUNCTIONS\ Test generator
CONFIGURATION \ Prog alarms\ Undervoltage
CONFIGURATION \ Prog dlarms\ Field loss
CONFIGURATION \ Prog alarms\ Speed fbk loss
CONFIGURATION \ Prog alarms\ Overvoltage
CONFIGURATION \ Prog alarms\ External fault
CONFIGURATION \ Prog alarms\ Overcurrent
CONFIGURATION \ Prog alarms\ Bus loss
FLUX REGULATION \ Flux \ if curve

FLUX REGULATION \ Flux \ if curve

FLUX REGULATION \ Flux \ if curve
OPTIONS\ PID \ PI control

FUNCTIONS\ I/n curve

FUNCTIONS\ I/n curve

FUNCTIONS\ I/n curve

FUNCTIONS\ I/n curve

FUNCTIONS\ I/n curve

FUNCTIONS\ I/n curve

FUNCTIONS\ I/n curve

LIMITS\ Current limits

LIMITS\ Current limits

CONFIGURATION \ Speed fbk
CONFIGURATION \ Speed fbk

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune

SPEED REGULAT \ Inertia\ loss cp

SPEED REGULAT \ Inertia\ loss cp

SPEED REGULAT \ Self tuning

START UP\ Speed self tune
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Parameter No. Position

Inertia 1014 TUNING \ Speed self tune

Init diameter [m] 1177 OPTIONS\ TORQUE WINDER \ Torque calculat \ Taper function
Inp absolute 492 SPEC FUNCTIONS\ Links\ Link 1

Inp absolute 561 SPEC FUNCTIONS\ Links\ Link 2

Inp absolute 1226 SPEC FUNCTIONS\ Links\ Link 3

Inp absolute 1235 SPEC FUNCTIONS\ Links\ Link 4

Inp absolute 1244 SPEC FUNCTIONS\ Links\ Link 5

Inp absolute 1253 SPEC FUNCTIONS\ Links\ Link 6

Input 1 compare 1042 1/0 CONFIG \ Analog inputs\ Analog input 1
Input 1 cp delay 1044 1/0 CONFIG \ Analog inputs\ Analog input 1
Input 1 cp error 1043 1/0 CONFIG \ Analog inputs\ Analog input 1
Input 1 cp match 1045 1/0 CONFIG \ Analog inputs\ Analog input 1
Input 1 filter [mg] 792 1/0 CONFIG \ Analog inputs\ Analog input 1
Input 1 sign 389 I/0 CONFIG\ Anaog inputs\ Analog input 1
Input 1 type 71 I/0 CONFIG \ Analog inputs\ Analog input 1
Input 2 sign 390 I/0 CONFIG \ Andog inputs\ Analog input 2
Input 2 type 76 I/0 CONFIG \ Analog inputs\ Analog input 2
Input 3 sign 391 I/0 CONFIG \ Andog inputs\ Analog input 3
Input 3 type 81 I/0 CONFIG \ Analog inputs\ Analog input 3
Input max 488 SPEC FUNCTIONS\ Links\ Link 1

Input max 557 SPEC FUNCTIONS\ Links\ Link 2

Input max 1222 SPEC FUNCTIONS\ Links\ Link 3

Input max 1231 SPEC FUNCTIONS\ Links\ Link 4

Input max 1240 SPEC FUNCTIONS\ Links\ Link 5

Input max 1249 SPEC FUNCTIONS\ Links\ Link 6

Input min 489 SPEC FUNCTIONS\ Links\ Link 1

Input min 558 SPEC FUNCTIONS\ Links\ Link 2

Input min 1223 SPEC FUNCTIONS\ Links\ Link 3

Input min 1232 SPEC FUNCTIONS\ Links\ Link 4

Input min 1241 SPEC FUNCTIONS\ Links\ Link 5

Input min 1250 SPEC FUNCTIONS\ Links\ Link 6

Input offset 490 SPEC FUNCTIONS\ Links\ Link 1

Input offset 559 SPEC FUNCTIONS\ Links\ Link 2

Input offset 1224 SPEC FUNCTIONS\ Links\ Link 3

Input offset 1233 SPEC FUNCTIONS\ Links\ Link 4

Input offset 1242 SPEC FUNCTIONS\ Links\ Link 5

Input offset 1251 SPEC FUNCTIONS\ Links\ Link 6
IntacccalcEn 1183 OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
Inversionin1 1276 1/0 CONFIG \ Digita inputs

Inversionin 2 1277 1/0 CONFIG \ Digita inputs

Inversionin 3 1278 1/0 CONFIG \ Digital inputs

Inversionin 4 1279 1/0 CONFIG \ Digital inputs

Inversionin5 1280 1/0 CONFIG \ Digita inputs

Inversionin 6 1281 1/0 CONFIG \ Digita inputs

Inversionin7 1282 1/0 CONFIG \ Digita inputs

Inversionin 8 1283 1/0 CONFIG \ Digital inputs

Inversion out 1 1267 1/0 CONFIG \ Digital output

Inversion out 2 1268 1/0 CONFIG \ Digital output

Inversion out 3 1269 1/0 CONFIG \ Digital output
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Parameter

Inversion out 4
Inversion out 5
Inversion out 6
Inversion out 7
Inversion out 8
Inversion relay 2
Jog -

Jog +

Jog operation

Jog reference [FF]
Jog selection

Jog stop control
Jog TW enable

Jog TW speed [%]
Latch

Latch

Latch

Latch

Latch

Latch

Latch

Latch
Lifetime[h.min]
Lineacc [%]

Line acc status
Linedec [%]

Line dec status
Line fast stop [%)]
Line fstp status
Line spd source
Linespeed [%]
Linespeed gain
Load comp [%)]

L oad default

Lock speed |

Lock speed reg
Main commands
Main commands
Mains frequency [HZz]
Mainsvoltage[V]
Mainsvoltage[V]
Malfunction code
Mat width [%)]
Max deviation

Max out voltage[V]
Max out voltage [V]
Maximum diameter [m]
Minimum diameter [mm]
Minimum diameter [cm]

No.

1270
1271
1272
1273
1274
1275
399
398
265
266
375
630
1256
1255
194
355
357
361
363
471
633
729
235
1184
1188
1185
1189
1186
1190
1204
1160
1156
698
258
348
322
252
252
588
466
466
57
1173
796
175
175
1153
799
799

Position

1/0 CONFIG \ Digital output

1/0 CONFIG \ Digital output

1/0 CONFIG \ Digital output

1/0 CONFIG \ Digital output

1/0 CONFIG \ Digital output

1/0 CONFIG \ Digital output

FUNCTIONS\ Jog function

FUNCTIONS\ Jog function

FUNCTIONS\ Jog function

FUNCTIONS\ Jog function

FUNCTIONS\ Jog function

FUNCTIONS\ Stop control

OPTIONS\ TORQUE WINDER \ Speed demand

OPTIONS\ TORQUE WINDER \ Speed demand
CONFIGURATION \ Prog alarms\ Failure supply
CONFIGURATION \ Prog alarms\ External fault
CONFIGURATION \ Prog alarms\ Undervoltage
CONFIGURATION \ Prog alarms\ Overvoltage
CONFIGURATION \ Prog alarms\ Overcurrent
CONFIGURATION \ Prog alarms\ Field loss

CONFIGURATION \ Prog alarms\ Bus loss

CONFIGURATION \ Prog dlarms\ Enable seq err

SPEC FUNCTIONS

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Diam Calculatio

OPTIONS\ TORQUE WINDER \ Diam Calculatio

OPTIONS\ TORQUE WINDER \ Diam Calculatio

SPEED REGULAT \ Droop function

SPEC FUNCTIONS

SPEED REGULAT

SPEED REGULAT

CONFIGURATION

START UP

MONITOR \ Measurements

DRIVE STATUS

MONITOR \ Measurements

DRIVECOM

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ PID \ Diameter calc

CONFIGURATION

START UP\ Motor data

OPTIONS\ TORQUE WINDER \ Diam Calculatio

OPTIONS\ TORQUE WINDER \ Diam Calculatio

OPTIONS\ PID \ Diameter calc
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Parameter

Motor current [%]
Motor current [%)]
Motor current [%]

Motor max speed [rpm]
Motor max speed [rpm]

Motor nom flux [A]
Motor nom flux [A]
Motor pot down
Motor pot oper
Motor pot reset
Motor pot sign
Motor pot up
Mul gain

Mul gain

Mul gain

Mul gain

Mul gain

Mul gain

Multi speed 1 [FF]
Multi speed 2 [FF]
Multi speed 3 [FF]
Multi speed 4 [FF]
Multi speed 5 [FF]
Multi speed 6 [FF]
Multi speed 7 [FF]
Multispeed sel
Nom flux curr [A]
Nom flux curr [A]
Offset acc time [9]
Offset input 1
Offset input 1
Offset input 2
Offset input 2
Offset input 3
Offset input 3

Ok relay funct

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

Ok relay open

No.

199
199
199
162
162
280
280
397
247
249
248
396
486
555
1220
1229
1238
1247
154
155
156
157
158
159
160
208
374
374
1198
74
74
79
79

412
195
356
358
362
364
367
370
387
472
477
635
640
730

Position

CURRENT REGULAT

DRIVE STATUS

MONITOR \ Measurements

CONFIGURATION \ Speed fbk

START UP\ Motor data

FLUX REGULATION \ Flux \ if curve

START UP\ Motor data

FUNCTIONS \ Motor pot

FUNCTIONS \ Motor pot

FUNCTIONS \ Motor pot

FUNCTIONS \ Motor pot

FUNCTIONS \ Motor pot

SPEC FUNCTIONS\ Links\ Link 1

SPEC FUNCTIONS\ Links\ Link 2

SPEC FUNCTIONS\ Links\ Link 3

SPEC FUNCTIONS\ Links\ Link 4

SPEC FUNCTIONS\ Links\ Link 5

SPEC FUNCTIONS\ Links\ Link 6
FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FUNCTIONS \ Multi speed fct

FLUX REGULATION \ Flux \ if curve

START UP

OPTIONS\ TORQUE WINDER \ Speed demand
1/0 CONFIG \ Analog inputs\ Analog input 1
START UP\ Analog inputs\ Analog input 1

1/0 CONFIG \ Analog inputs\ Analog input 2
START UP\ Analog inputs\ Analog input 2

1/0 CONFIG \ Analog inputs\ Analog input 3
START UP\ Analog inputs\ Analog input 3
CONFIGURATION

CONFIGURATION \ Prog alarms\ Failure supply
CONFIGURATION \ Prog alarms\ External fault
CONFIGURATION \ Prog darms\ Undervoltage
CONFIGURATION \ Prog adlarms\ Overvoltage
CONFIGURATION \ Prog alarms\ Overcurrent
CONFIGURATION \ Prog alarms \ Overtemp motor
CONFIGURATION \ Prog dlarms \ Heatsink
CONFIGURATION \ Prog dlarms\ Hw opt1 failure
CONFIGURATION \ Prog dlarms\ Field loss
CONFIGURATION \ Prog alarms\ Speed fbk loss
CONFIGURATION \ Prog alarms\ Bus loss
CONFIGURATION \ Prog adlarms\ Opt2 failure
CONFIGURATION \ Prog alarms\ Enable seq err
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Parameter

Opening delay

Out vit level
Output offset
Output offset
Output offset
Output offset
Output offset
Output offset
Output power
Output power
Output voltage [V]
Output voltage [V]
Overcurrent thr [%]
Overcurrent thr [%]
Overldavailable
Overload current [%0]
Overload current [%0]
Overload mode
Overload mode
Overload state
Overload time[s]
Overload time[s]
Pinit gain PID
Pad 0

Pad 1

Pad 2

Pad 3

Pad 4

Pad 5

Pad 6

Pad 7

Pad 8

Pad 9

Pad 10

Pad 11

Pad 12

Pad 13

Pad 14

Pad 15

Pad A Bit 0

Pad A Bit 1

Pad A Bit 2

Pad A Bit 3

Pad A Bit 4

Pad A Bit5

Pad A Bit 6

Pad A Bit 7

Pad A Bit 8

Pad A Bit 9

312
312
318
318
407
310
310
793
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
520
521
522
523
524
525
526
527
528
529

Position

FUNCTIONS\ Brake control

FLUX REGULATION

SPEC FUNCTIONS\ Links\ Link 1
SPEC FUNCTIONS\ Links\ Link 2
SPEC FUNCTIONS\ Links\ Link 3
SPEC FUNCTIONS\ Links\ Link 4
SPEC FUNCTIONS\ Links\ Link 5
SPEC FUNCTIONS\ Links\ Link 6
DRIVE STATUS

MONITOR \ Measurements
DRIVE STATUS

MONITOR \ Measurements

CONFIGURATION \ Prog alarms\ Overcurrent

START UP\ Alarms

FUNCTIONS\ Overload contr
FUNCTIONS\ Overload contr
START UP\ Overload contr
FUNCTIONS\ Overload contr
START UP\ Overload contr
FUNCTIONS\ Overload contr
FUNCTIONS\ Overload contr
START UP\ Overload contr
OPTIONS\ PID \ PI control

SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters

PARAMETERLISTS

65 I!:I



SEl

Parameter

Pad A Bit 10

Pad A Bit 11

Pad A Bit 12

Pad A Bit 13

Pad A Bit 14

Pad A Bit 15

Pad B Bit 0

Pad B Bit 1

Pad B Bit 2

Pad B Bit 3

Pad B Bit 4

Pad B Bit 5

Pad B Bit 6

Pad B Bit 7

Pad B Bit 8

Pad B Bit 9

Pad B Bit 10

Pad B Bit 11

Pad B Bit 12

Pad B Bit 13

Pad B Bit 14

Pad B Bit 15
Password 2

Pause time [g]

Pause time [s]

PD D filter PID [mg]
PD D gain 1 PID [%)]
PD D gain 2 PID [%)]
PD D gain 3 PID[%]
PD output PID

PD Pgain 1 PID [%]
PD P gain 2 PID [%]
PD P gain 3 PID [%]
Percent ref var [%)]
Pl bottom lim

Pl central v sel

Pl central v1

PI central v2

PI central v3

Pl central vsO

PI central vsl

Pl | gain PID

Pl integr freeze

Pl output PID

Pl Pgain PID

Pl steady thr

PI top lim

PID acctime

PID clamp

No.

530
531
532
533
534
535
537
538
539
540
541
542
543

545
546
547
548
549
550
551
552

311
311
767
766
789
791
421
768
788
790
116
785
779
776
7
778
780
781
764
783
771
765
695
784
1046
757

Position

SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SPEC FUNCTIONS\ Pad Parameters
SERVICE

FUNCTIONS\ Overload contr
START UP\ Overload contr
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
OPTIONS\ PID \ PD control
DRIVECOM

OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID

OPTIONS\ PID

OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PI control
OPTIONS\ PID \ PID references
OPTIONS\ PID \ PID references
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Parameter

PID dec time

PID err gain

PID error

PID feed-back

PID offs. Sel

PID offset O

PID offset 1

PID out scale

PID out sign PID
PID output

PID sourcegain

PID source

PID steady delay
PID target
Positioning spd [rpm]
Prop filter [ms]
Prop filter [ms]
Pword 1

QStp delta speed [FF]
QStp delta speed [FF]
QStp deltatime[9]
QStp deltatime[9]
Quick stop

R&L Search

R&L Search

R&L Search

Ramp -

Ramp +

Ramp +/- delay [ms]
Rampin=0

Ramp out = 0
Ramp outp (rpm)
Ramp output (%)
Ramp output (d) [FF]
Ramp ref (%)

Ramp ref (d) [FF]
Ramp ref (rpm)
Ramp ref 1 (%)
Ramp ref 1 [FF]
Ramp ref 1 [FF]
Ramp ref 2 (%)
Ramp ref 2 [FF]
Ramp sel 0

Ramp sel 1

Ramp selector
Ramp shape

Rea FFPID

Ref Olevel [FF]

Ref line spd

No.

1047
1254
759
763
762
760
761
773
772
774
787
786
731
782
795

85
37
37
38
38
343
452
452
452
347
346
20
345

113
114
112
111
109
110

&8 RRA

403
404
202
18
418
106
1286

Position

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID references

OPTIONS\ PID \ PID target

OPTIONS\ PID \ PD control

OPTIONS\ PID \ PD control

OPTIONS\ PID \ PID source

OPTIONS\ PID \ PID source

OPTIONS\ PID \ PI control

OPTIONS\ PID \ PID target

OPTIONS\ PID \ Diameter calc

SPEED REGULAT

TUNING

CONFIGURATION

DRIVECOM \ Quick stop

RAMP \ Quick stop

DRIVECOM \ Quick stop

RAMP \ Quick stop

DRIVECOM \ Quick stop

CURRENT REGULAT

START UP

TUNING

RAMP

RAMP

RAMP

RAMP

RAMP

MONITOR \ Measurements \ Speed \ Speed in rpm
MONITOR \ Measurements \ Speed \ Speed in %
MONITOR \ Measurements \ Speed \ Speed in DRC ]
MONITOR \ Measurements \ Speed \ Speed in %
MONITOR \ Measurements\ Speed \ Speed in DRC[ ]
MONITOR \ Measurements \ Speed \ Speed in rpm
INPUT VARIABLES\ Ramp ref \ Ramp ref 1
DRIVE STATUS

INPUT VARIABLES\ Ramp ref \ Ramp ref 1
INPUT VARIABLES\ Ramp ref \ Ramp ref 2
INPUT VARIABLES\ Ramp ref \ Ramp ref 2
FUNCTIONS\ Multi ramp fct \ Ramp O\ Deceleration 3
FUNCTIONS\ Multi ramp fct \ Ramp O\ Deceleration 3
FUNCTIONS \ Multi ramp fct

RAMP

OPTIONS\ PID \ PI control

SPEED REGULAT \ Spd zero logic

OPTIONS\ TORQUE WINDER \ diam Calculation

PARAMETERLISTS
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Parameter No. Position

Ref spd source 1284 OPTIONS\ TORQUE WINDER \ diam Calculation

Ref speed gain 1285 OPTIONS\ TORQUE WINDER \ diam Calculation

Ref speed thr [%] 1155 OPTIONS\ TORQUE WINDER \ diam Calculation
Refreshenc 1 649 CONFIGURATION \ Encoder inputs

Refreshenc 1 649 CONFIGURATION \ Speed fbk

Refresh enc 2 652 CONFIGURATION \ Encoder inputs

Refresh enc 2 652 CONFIGURATION \ Speed fbk

Refresh enc 2 652 START UP\ Speed feedback

Relay 2 629 1/0 CONFIG \ Digital outputs

Reset flux / if 920 FLUX REGULATION \ Flux \ if curve

Restart time [ms] 359 CONFIGURATION \ Prog alarms\ Undervoltage
Restart time [ms] 474 CONFIGURATION \ Prog alarms\ Field loss

Restart time [ms] 483 CONFIGURATION \ Prog alarms\ Overvoltage

Restart time [ms] 501 CONFIGURATION \ Prog alarms\ External fault
Restart time [mg] 585 CONFIGURATION \ Prog alarms\ Overcurrent

Restart time [ms] 637 CONFIGURATION \ Prog alarms\ Bus loss
Reversesign 294 RAMP

Roll diameter [m] 1154 OPTIONS\ TORQUE WINDER \ Diam Calculatio
Sacct const [ms] 663 RAMP

Sacctconst 0 [ms] 665 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 0
Sacctconst 1 [ms] 667 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 1
Sacctconst 2 [mg] 669 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Acceleration 2
Sacctconst 3[ms] 671 FUNCTIONS\ Multi ramp fct \ Ramp O\ Acceleration 3
Sdect const [ms] 664 RAMP

Sdect const 0 [mg] 666 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 0
Sdectconst 1 [mg] 668 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 1
Sdect const 2 [ms] 670 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 2
Sdect const 3[ms] 672 FUNCTIONS\ Multi ramp fct \ Ramp 0\ Deceleration 3
S shape t const [mg] 19 RAMP

Save parameters 256 SPEC FUNCTIONS

Save parameters 256 START UP

Save parameters 256 TUNING

Scaleinput 1 72 1/0 CONFIG \ Analog inputs\ Analog input 1
Scaleinput 1 72 START UP\ Analog inputs\ Analog input 1

Scaleinput 2 77 I/0O CONFIG \ Analog inputs\ Analog input 2
Scaleinput 2 77 START UP\ Analog inputs\ Analog input 2

Scaleinput 3 82 I/0 CONFIG \ Andog inputs\ Analog input 3
Scaleinput 3 82 START UP\ Analog inputs\ Analog input 3

Scale output 1 62 1/0 CONFIG \ Analog outputs \ Analog output 1

Scale output 2 63 1/0 CONFIG \ Analog outputs \ Analog output 2

Scale output 3 64 1/0 CONFIG \ Analog outputs\ Analog output 3

Scale output 4 65 1/0 CONFIG \ Analog outputs \ Analog output 4

Select adap type 182 ADD SPEED FUNCT \ Adaptive spd reg

Selectenc 1 1020 I/0 CONFIG \ Encoder inputs

Selectenc 2 1021 I/0 CONFIG \ Encoder inputs

Select input 1 70 I/0 CONFIG\ Analog inputs\ Analog input 1

Select input 1 70 START UP\ Analog inputs\ Analog input 1

Select input 2 75 I/O CONFIG \ Analog inputs\ Analog input 2

Select input 2 75 START UP\ Analog inputs\ Analog input 2
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Parameter

Select input 3

Select input 3

Select output 1
Select output 2
Select output 3
Select output 4

Ser baudrate sel

Ser answer delay

Ser protocol sel

Set delay [ms]

Set error [FF]

Set flux/if

Set speed.
Sizeselection
Softwareversion
Source

Source

Source

Source

Source

Source

Spd O trip delay [ms]
Spd match acc [9]
Spd match compl
Spd match dec [g]
Spd match gain [%0]
Spd match torque [%)]
Spd threshold - [FF]
Spd threshold + [FF]
Spd threshold

Spd=0 P gain [%)]
Speed base value [FF]
Speed base value [FF]
Speed base value [FF]
Speed demand En
Speed draw out (%)
Speed draw out (d)
Speed fbk error [%)]
Speed fbk sel

Speed fbk sel

Speed | [%]

Speed | [%]

Speed | [%]

Speed | [%]

Speed | [%]

Speed | base [A/rpm:-mg]
Speed | bypass [%]
Speed | in use [%0]
Speed | Nw [%)]

No.

80
80
66
67
68
69
326
408
323
105
104
919
394

331

553
1218
1227
1236
1245
627
1196
1203
1197
1200
1216
102
101
393
126

45
45
1215
1019
1018
455
414
414
88
88
88
88
88
94
460
100
1033

Position

I/0 CONFIG\ Andog inputs\ Analog input 3
START UP\ Analog inputs\ Analog input 3

1/0 CONFIG \ Analog outputs \ Analog output 1
1/0 CONFIG \ Analog outputs \ Analog output 2
1/0 CONFIG \ Analog outputs \ Analog output 3
1/0 CONFIG \ Analog outputs \ Analog output 4
CONFIGURATION \ Set seria comm
CONFIGURATION \ Set seria comm
CONFIGURATION \ Set serial comm

ADD SPEED FUNCT \ Speed control

ADD SPEED FUNCT \ Speed control

FLUX REGULATION \ Flux / if curve

ADD SPEED FUNCT \ Speed control
CONFIGURATION \ Drive type
CONFIGURATION \ Drive type

SPEC FUNCTIONS\ Links\ Link 1

SPEC FUNCTIONS\ Links\ Link 2

SPEC FUNCTIONS\ Links\ Link 3

SPEC FUNCTIONS\ Links\ Link 4

SPEC FUNCTIONS\ Links\ Link 5

SPEC FUNCTIONS\ Links\ Link 6
FUNCTIONS\\ Stop control

OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
ADD SPEED FUNCT \ Speed control

ADD SPEED FUNCT \ Speed control

ADD SPEED FUNCT \ Speed control

SPEED REGULAT \ Spd zero logic
CONFIGURATION

DRIVECOM

START UP

OPTIONS\ TORQUE WINDER \ Speed demand
FUNCTIONS\ Speed draw

FUNCTIONS\ Speed draw

CONFIGURATION \ Speed fbk
CONFIGURATION \ Speed fbk

START UP\ Speed feedback

REG PARAMETERS\ Percent values\ Speed regulator
REG PARAMETERS\ Self tuning

START UP\ Speed self tune

TUNING

TUNING \ Speed self tune

REG PARAMETERS\ Base values\ Speed regul ator
REG PARAMETERS\ Percent values\ Speed regulator
REG PARAMETERS\ In use values

REG PARAMETERS\ Self tuning
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Parameter No. Position

Speed | Nw [%] 1033 START UP\ Speed self tune

Speed | Nw [%] 1033 TUNING \ Speed self tune

Speed input perc [%] 46 DRIVECOM

Speed input var [FF] 44 DRIVECOM

Speed limited 372 LIMITS\ Speed limits\ Speed min/max

Speed match 1195 OPTIONS\ TORQUE WINDER \ Speed demand
Speed max amount [FF] 2 DRIVECOM \ Speed amount

Speed max amount [FF] 2 LIMITS\ Speed limits\ Speed amount

Speed max amount [FF] 2 START UP\ Limits

Speed max neg [FF] 4 DRIVECOM \ Speed min/max

Speed max neg [FF] 4 LIMITS\ Speed limits\ Speed min/max

Speed max pos [FF] 3 DRIVECOM \ Speed min/max

Speed max pos [FF] 3 LIMITS\ Speed limits\ Speed min/max

Speed min amount [FF] 1 DRIVECOM \ Speed amount

Speed min amount [FF] 1 LIMITS\ Speed limits\ Speed amount

Speed min amount [FF] 1 START UP\ Limits

Speed min neg [FF] 6 DRIVECOM \ Speed min/max

Speed min neg [FF] 6 LIMITS\ Speed limits\ Speed min/max

Speed min pos [FF] 5 DRIVECOM \ Speed min/max

Speed min pos [FF] 5 LIMITS\ Speed limits\ Speed min/max

Speed offset 563 CONFIGURATION \ Speed fbk

Speed offset 563 START UP\ Speed feedback

Speed P [%)] 87 REG PARAMETERS\ Percent values\ Speed regulator
Speed P [%] 87 REG PARAMETERS\ Self tuning

Speed P [%] 87 START UP\ Speed self tune

Speed P[%)] 87 TUNING

Speed P [%)] 87 TUNING \ Speed self tune

Speed P base [A/rpm] 93 REG PARAMETERS\ Base values\ Speed regul ator
Speed P bypass [%)] 459 REG PARAMETERS\ Percent values\ Speed regulator
Speed Pin use [%] 99 REG PARAMETERS\ In use values

Speed P Nw [%)] 1032 REG PARAMETERS\ Self tuning

Speed P Nw [%)] 1032 START UP\ Speed self tune

Speed P Nw [%] 1032 TUNING \ Speed self tune

Speed ratio 1017 FUNCTIONS\ Speed draw

Speed ref (%) 117 MONITOR \ Measurements \ Speed \ Speed in %
Speed ref (d) [FF] 115 MONITOR \ Measurements \ Speed \ Speed in DRC ]
Speed ref (rpm) 118 DRIVE STATUS

Speed ref (rpm) 118 MONITOR \ Measurements \ Speed \ Speed in rpm
Speed ref [rpm] 118 SPEED REGULAT

Speed ref 1 (%) 378 INPUT VARIABLES\ Speed ref \ Speed ref 1
Speed ref 1 [FF] 42 INPUT VARIABLES\ Speed ref \ Speed ref 1
Speed Ref 2 (%) 379 INPUT VARIABLES\ Speed ref \ Speed ref 2
Speed ref 2 [FF] 43 INPUT VARIABLES\ Speed ref \ Speed ref 2
Speed ref var [FF] 115 DRIVECOM

Speed reg output [% ] 236 SPEED REGULAT

Speed sel 0 400 FUNCTIONS \ Multi speed fct

Speed sel 1 401 FUNCTIONS \ Multi speed fct

Speed sel 2 402 FUNCTIONS \ Multi speed fct

Speed up base [ms] 446 SPEED REGULAT \ Speed up
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Parameter

Speed up filter [mg]
Speed up gain [%]
Speed zero delay [ms]
Speed zero level [FF]
Speed zero thr
Speed-0 f weak
Speed-0 f weak
Start

Start

Start

Start/Stop
Start/Stop
Start/Stop
Start/Stop

Staticf [%]

Static f Zero

Status word

Stop mode

T curr filter

T current lim - [%]
T current lim [%]

T current lim [%]

T current lim + [%]
T current lim type
T current ref [%)]

T current ref [%)]

T current ref 1 [%]
T current ref 2 [%]
Tacho scale
Tachoscale

Takeval

Takeval

Takeval

Taper enable
Tensionred [%)]
Tension ref [%)]
Tension ref [%)]
Tension scale [%)]
Test T curr lim

Test T curr lim

Test T curr lim
Threshold delay [ms]
Timeacc/decmin [9]
Torque const
Torque current [%]
Torque reduct
Torque winder En
Trip cont delay [mg]
Tunevalueinp 1

No.

447
445
108
107
395
499
499
1027
1027
1027
315
315
315
315
1174
1287
56
626
926

715
41
41
39

562
562
1028
1028
1028
1176
1179
1180
1180
1181
1048
1048
1048
103
1182
1013
1193
342
1209
628
73

Position

SPEED REGULAT \ Speed up

SPEED REGULAT \ Speed up

ADD SPEED FUNCT \ Speed zero

ADD SPEED FUNCT \ Speed zero

ADD SPEED FUNCT \ Speed zero

FLUX REGULATION

START UP

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune

DRIVE STATUS

MONITOR

START UP

TUNING

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
DRIVECOM

FUNCTIONS \ Stop control

MONITOR \ Measurements

LIMITS\ Current limits

LIMITS\ Current limits

START UP\ Limits

LIMITS\ Current limits

LIMITS\ Current limits

CURRENT REGULAT

MONITOR \ Measurements

INPUT VARIABLES\ T current ref

INPUT VARIABLES\ T current ref

CONFIGURATION \ Speed fbk

START UP\ Speed feedback

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune

OPTIONS\ TORQUE WINDER \ Torque calculat \ Taper function
OPTIONS\ TORQUE WINDER \ Torque calculat \ Taper function
OPTIONS\ TORQUE WINDER \ Torque calculat

OPTIONS\ TORQUE WINDER \ Torque calculat \ Taper function
OPTIONS\ TORQUE WINDER \ Torque calculat

SPEED REGULAT \ Self tuning

START UP\ Speed self tune

TUNING \ Speed self tune

ADD SPEED FUNCT \ Speed control

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat
SPEED REGULAT \ Inertia\ loss cp

OPTIONS\ TORQUE WINDER \ Torque calculat

LIMITS\ Current limits

OPTIONS\ TORQUE WINDER

FUNCTIONS\\ Stop control

1/0 CONFIG \ Analog inputs\ Analog input 1
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Tunevalueinp 2
Tunevaueinp 3
Undervolt thr [V]
Undervalt thr [V]
Variable Jcomp [%)]
Virtual diginp
Virtual dig out
Voltage| [%0]
Voltage| [%0]
Voltage|l base[f%/V -mg]|
Voltage P[%]
Voltage P[%)]
Voltage P base [f%/V]
W gan [%]

W offset [rpm]

W reference [rpm]
W target
Wind/unwind
Winder side

Zero torque

l!:l 72

No.

78
83
481
481
1171
582
583
494
494
496
493
493
495
1202
1199
1217
1210
1187
1201
353

SEl

Position

1/0 CONFIG \ Analog inputs\ Analog input 2
1/0 CONFIG \ Analog inputs\ Analog input 3
CONFIGURATION \ Prog alarms\ Undervoltage
START UP\ Alarms

OPTIONS\ TORQUE WINDER \ Torque calculat \ Comp calculat

MONITOR\ I/O

MONITOR\ I/O

REG PARAMETERS\ Percent values\ Voltage reg
TUNING

REG PARAMETERS\ Base values\ Voltagereg
REG PARAMETERS/ Percent values/ Voltagereg
TUNING

REG PARAMETERS/ Base values/ Voltage reg
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Speed demand
OPTIONS\ TORQUE WINDER \ Diam Calculatio
OPTIONS\ TORQUE WINDER \ Speed demand
CURRENT REGULAT
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10.4. LIST OF HIGH PRIORITY PARAMETERS

Access mode OPT2-S. When aOPT2 card (e.g. DGFC Digital General Function Card) isused a subset
of the TPD32 parameters can be exchanged with the optional card through the Automatic synchronous
communication. For more details see the DGFC technical documentation.

Value Read/
Parameter No. | Format
min max factory Write
T current lim + [CURR] 8 uUle6 0 2*TOP_CURR | TOP_CURR| R/W
T current lim - [CURR] 9 uUle6 0 2*TOP_CURR | TOP_CURR| R/W
In use Teur lim+ [CURR] 10 U16 0 2 * TOP_CURR - R
In use Teur lim- [CURR] 11 uUle6 0 2*TOP_CURR - R
Current lim red [CURR] 13 uUle6 0 2*TOP_CURR | TOP_CURR R
T current ref 1 [CURR] 39 116 | -2*TOP_CURR | +2* TOP_CURR 0 R/W
T current ref 2 [CURR] 40 116 | -2*TOP_CURR | +2* TOP_CURR 0 R/W
T current ref [CURR] 41 116 | -2*TOP_CURR | +2* TOP_CURR - R
Speed ref 1 [SPD] 42 116 -32767 32767 0 R/W
Speed ref 2 [SPD] 43 116 -32767 32767 0 R/W
Ramp ref 1 [SPD] 44 116 -32767 32767 0 R/W
Ramp ref 2 [SPD] 48 116 -32767 32767 0 R/W
Control word 55 Ule6 R/W
Status word 56 Ule R
Ramp ref [SPD] 110 116 -32767 32767 - R
Ramp outp [SPD] 113 116 -32767 32767 - R
Speed ref [SPD] 118 116 -32767 32767 - R
Actual spd [SPD] 122 116 -32767 32767 - R
Adap reference [SPD] 183 116 -32767 32767 4000 R/W
Enc 1 position [ENC_PLS] * 197 116 -32767 32767 - R
Enc 2 position [ENC_PLS] * 198 116 -32767 32767 - R
Enc 1 last time [ENC_TIM] * 204 | U32 0 2321 - R
Enc 1 last time high [ENC_TIM] * | 205 | Ul6 0 65535 - R
Enc 2 last time {ENC_TIM] * 206 | U32 0 2321 - R
Enc 2 last time high {ENC_TIM] * | 207 | Ul6 0 65535 - R
Speed reg output [CURR] 236 116 | -2*TOP_CURR | +2 * TOP_CURR - R
Lock speed reg 322 | Ule6 0 1 0 R/W
Enc 2 speed [SPD] * 420 116 -37767 32767 - R
Enc 1 speed [SPD] * 427 116 -37767 32767 - R
Flux current max 467 | Ul6 819 16384 16384 R/W
Flux reference 500 | U16 0 16384 16384 R
Pad 0 503 116 -32768 32767 0 R/W
Pad 1 504 116 -32768 32767 0 R/W
Pad 2 505 116 -32768 32767 0 R/W
Pad 3 506 116 -32768 32767 0 R/W
Pad 4 507 116 -32768 32767 0 R/W
Pad 5 508 116 -32768 32767 0 R/W
Pad 6 509 116 -32768 32767 0 R/W
Pad 7 510 116 -32768 32767 0 R/W
Pad 8 511 116 -32768 32767 0 R/W
Pad 9 512 116 -32768 32767 0 R/W
Pad 10 513 116 -32768 32767 0 R/W
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Parameter No. | Format Value Read/
min max factory Write
Pad 11 514 116 -32768 32767 0 R/W
Pad 12 515 116 -32768 32767 0 R/W
Pad 13 516 116 -32768 32767 0 R/W
Pad 14 517 116 -32768 32767 0 R/W
Pad 15 518 116 -32768 32767 0 R/W
Bitword pad A 519 | Ule6 0 65535 0 R/W
Bitword pad B 536 | Ule 0 65535 0 R/W
Dig input term 564 | Ule6 0 65535 - R
Dig output term 581 | Ule 0 65535 - R
Load comp [CURR] 698 116 |-2*TOP_CURR | +2* TOP_CURR - R
Ind store ctrl 912 | Ul6 0 65535 0 R/W
Index storing 913 | Ule6 0 +2%2 1 - R
Out vt level 921 | Ul6 0 16384 16384 R/W
F act speed (rpm) [spd] 924 116 -32768 32767 - R
F act speed (d) [spd] 925 116 -32768 32767 - R
F T curr % [curr] 928 I16 |-2*TOP_CURR | +2* TOP_CURR - R
Speed ratio 1017 | 116 0 32767 +10000 R/W
Spd draw out (d) [SPD] 1018 | 116 -32768 32767 - R

Norte !
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1) [SPD]

2) [CURR]

3) [ENC_PLS]

4) [ENC_TIM]

T1004bi

Speed settings are xpressed in RPM - 4

Current settings are expressed: European Drive rated
current / 2000 [CURR] = Motor Amps (2000 is
TOP_CURR

Encoders positions are expressed in pulses - 4

Encoderslast time(s) are expressed in 50nS units (1=50nS)

5) Encoder 2 parameters (marked with “*” in the table) can be read by the DGFC
only if the parameter Speed fbk sel = encoder 2

6) Encoder 1 parameters (marked with “*” in the table) can be read by the DGFC

only if

- The parameter Speed fbk sel =

Encoder 2

- A digital encoder isused asencoder 1 (interfacing with the converter by means
of the DEII card).
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11. REPLACEMENT PARTS

11.1. HARDWARE CONFIGURATION (CARDS / DIP SWITCHES / JUMPERS)

The functionality and use of the TPD32 converter are the same for the whole device range. Different
power and control cards are mounted depending on the output rated current. Thefollowing tableindicates
the card range for each converter type.

TPD32-400/..., TPD32-500/...

Function Type Drawing Converter size [A]
20...40 70 110...185 | 280...650 | 770...1050
Regulation R-TPD3 ESE 2283 X X X X X
FIR1-41(-2B) ESE 2135 X - - - -
FIR1-51(-2B)* ESE 2135 X* - - - -
FIR1-42(-2B) ESE 2135 - X X - -
Power / FIR1-52(-2B)* ESE 2135 - X* X* - -
Control FIR2-41(-2B) ESE 2238 - - - X -
FIR2-51(-2B)* ESE 2238 - - - X* -
FIR3-32(-2B) ESE 2260 - - - - X
PBB(-2B) ESE 2275 X X - - -
SW1-31 ESE 2192 X X X - -
SW2-32 ESE 2239 - - - X -
SW3-32 ESE 2239 - - - - X
PFC1-32 ESE 2213 X X X - -
Field PFC1A-32* ESE 2213 X* X* X* - -
PFC2-31 ESE 2271 - - - X -
SN-FC ESE 2265 - - - - X
Fllter FL-31 ESE 2253 - - - - X
SN4-31 ESE 2246 - - - X X
Snubber
SN5-31* ESE 2246 - - - X* X*
1/O expansion TBO (opt.) ESE 2121 X X X X X
T1101gb
* Used only for TPD32-500...
REPLACEMENT PARTS 1 m
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11.2. REGULATION CARD R-TPD3G
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11.3. FIR1-... POWER/DRIVER CARD
! 1 . 1 XSW 6 XP
X3 I':|1| | 1 | |
XSW1
TR2 TR1
2 XR %
1
1 3
| ovi
FIR1-.. [ | XY
O O O O 1
u c v Ww
To4 T02 T05 703 T06
T01
K
K K K K
K K:G:O4|G ":lG 'I:lG ::lG ::le
:' o KGo2 KG0s KG03 KGos
KGof
| T T2 T3
T5 T6 |
| T4 B} |
K K
G :lG « :le K
| KG1 K KG2 DG Kes DG |
| :le KGS5 KGé |
KG4 N
| J.
oW
ov
ocC
ou XTA
L
-(00ooooo
TA I:
78 79 35 36 75 76 U2 V2
* These components are mounted only on TPD32...-4B version
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11.4. FIR2-... POWER/DRIVER CARD
L ! 1 XSW XP
1 TR2 TR1
X3, |
2 XR 34
1
1 33
1 r_-, | ovi
X4
XY
o oo o | |
u c v W
Je Tk T
. . KGo2 KGos KG03 KG06
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KGo1 KGo4 T02 T05 T03 T06
To1 T4 |
| ] - - - — — — 'I
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| || T3 T6
| Ti T4 | |
:|K :|K ||
| | | G G K K |
K « KG2 KGS | | G ::le
| G ::le | | *J KG3 KG6 |
KG1 KG4 - - _
B .
FIR2-... [ |
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©o &y 0000000
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1 1 78 79 35 36 75 76 U2 V2

* These components are mounted only on TPD32...-4B version
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11.5. FIR3-32 POWER/DRIVER CARD
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* These components are mounted only on TPD32...-4B version
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11.6. PBB POWER CONNECTION CARD
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11.7. PFC1-32 FIELD CONVERTER
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11.8. PFC2-31 FIELD CONVERTER
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11.9. SN-FC FIELD SNUBBER
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11.10. SN4-31, SN5-31 SNUBBER
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11.11. SW1-31 POWER SUPPLY CARD
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11.12. SW2-32 POWER SUPPLY CARD

XSW 16 XA 2
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11.13. FL-31 FILTER CARD
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11.14. CN3 CONNECTION CARD
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11.15. 1/O OPTION CARD TBO
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Headquarters

SIEl S.p.A

MILANO

Via Lomellina, 41
20133 Milano MI - ltalia
Tel. **39-02.7522.1
Fax **39-02.7522.222
e-mail: sieiptl@siei.it

GERENZANO

Via Carducci, 24

21040 Gerenzano VA - ltalia
Tel. **39-02.96760.1

Fax **39-02.9682653
e-mail: sieispa@siei.it

Associates

SIElI AREG

Zachersweg 17

74376 Gemmrigheim - Germany
Tel. **49-7143-9730

Fax **49-7143-97397

e-mail: sieiareg@t-online.de

SIEI FRANCE

4, Rue d’Otterswiller

67700 Saverne - France

Tel. **33-3-88021414
Fax **33-3-88021410
e-mail: sieispa.fr@wanadoo.fr

SIElI UK

Derby Road Kingsbridge Devon TQ7
1JL - England

Tel. **44-1548-852552

Fax **44-1548-853118

e-mail: sales@siei.co.uk

Customer Service
Tel. **39-02.96760.500
Fax **39-02.96760.277
e-mail: service@siei.it

ELESTREAM.COM
e-commerce

Via Lomellina, 41

20133 Milano MI - Italia

Tel. **39 - 02.7522.323

Fax **39 - 02.7522.222
e-mail: mail@elestream.com
www.elestream.com

SIEI SISTEMI

Industrial control systems
Via Calamelli, 40

40026 Imola BO - Italia

Tel. **39-0542.640245

Fax **39-0542.641018
e-mail: seisistemi@imola.queen.it

SIEI AMERICA

2744 Yorkmont rd - Charlotte
North Carolina 28208 - Usa
Tel. **1-704 -3290200

Fax **1-704-3290217
e-mail:salescontact@sieiamerica.com

www.sieil.it

SIEl ASIA

160, Paya Lebar Road

# 05-07, Orion Industrial Building
409022 Singapore

Tel. **65-8418300

Fax **65-7428300

e-mail: info@sieiasia.com.sg

SIEl ASIA - Shanghai Office

11B, No. 2 Lane 600, Peakway Tower,
Tian Shan Road,

200051 Shanghai

Tel. **86-21-6229-8778

Fax **86-21-6229-7778

e-mail: info@sieiasia.com.sg
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