OPDEplus XS-S-M-L-XL-BF1-BF2-BF3

PMSM/SynRM/IM User’s Manual

N4
VAN

—e OPDEplus

Manual Code: MWO01901E00 V_0.3






SUMMARY

1 INTRODUCTION ... 4
1.1 PARAMETERS (P) ..ttt bbbttt ettt e sin e e e esanee e 5
1.2 CONNECTIONS (©) -ttteitteeittie sttt ettt sttt ettt et e st e st e e st e e e beeaabeeabeeanbeeanneeannes 5
1.3 INPUT LOGIC FUNCTIONS (1) 1eeiuteeiirieitee sttt sttt 5
1.4 INTERNAL VALUES (D) ..eeiutiiiitieiite sttt sttt sine e 5
1.5 OUTPUT LOGIC FUNCTIONS (O) ...viiiiieiiiieitie sttt 5

2 PARAMETERS ... e e 6
21 DRIVE AND MOTOR COUPLING ...ttt ettt 6

2.0 1 DIIVE PIAE.....eeii ettt 6
P A |V o] (o] gl o F- 1= T SO UP PRI 8
2.1.3  Sensors available i FOKL ... 9
2.1.4 Autotuning Control and Motor Measured Model............cccceviiieiiiiiiieiniee e 11
2.1.5 Identyfying Models of Synchronous Motor (PMSM/Brushless or SynRM)...................... 25
2.1.6 Identifying Models of Asynchronous Motor (IM) ........ccooeeeiiiiereniiiee e 27
2 O A S o= To I 1= PSR 31
2.1.8  QUICK SEAI-UPD ... .eeiiiiiiiieiiiee ettt e et n e e 33
22 MOTOR CONTROL ..ottt ettt ettt ettt sb e sb e nan e sbne e snr e eennre s 34
2.2.1  Acceleration Ramps and Speed LiMit .........cooiuiiieiiiiiiiiiiee e 35
2.2.2  SPEEA CONIIOl ...ttt et et e e e n e e e e n b e 37
2.2.3  Torque and CUENt LIMItS........cuueiiiiiiieiiiie e 42
2.2, 4 CUITENTE CONLIOL. .. eeiiiiiiii ettt e e e et e e s nn e e s e e e abn e e e s s 44
2.2.5  DriVe TOrQUE CONIIOL .. .ciiiiiiiiiitiee ettt e e e e e b e s 45
2.2.6 Voltage/Flux Control (Synchronous MOLOT) .........ccccuiieiiiiieiiiiee e erieee e 45
2.2.7 Maximum speed limit on the basic of number of motor poles...........ccccccceeviiiiiiieennnen. 46
2.2.8 Initial Pole Position detection (IPP)-Only for PMSM ........cccoiiiiiiiiiiieiiieee e 47
2.2.9 Maximum Torque per Ampere (MTPA)-Only for PMSM-IPM........cccccoiiiiiniiieeiiieee e 47
2.2.10 SYNRM CONEIOL ...ttt ettt e e e e e s ee e e 48
2211 Voltage/Flux Control (ASyNnChronous MOOI) .........cocuveeiiiiiieniiiiee it 49
23 V/F CONTROL (ASYNCHRONOUS MOTOR) ....ccctiiiiiiiiieaiie ettt 52
2.3.1 Automatic Setting of Working Voltage/FreqUENCY .........c.eceiiiieeeriiiieiiiiee e 52
2.3.2 Manual Setting of Working Voltage/Frequency CharacteristiC ............cocveerivveerrinerennnne. 53
2.3.3  Load Effect COMPENSALION .....cuviiiiiiiiieiiete et 55
2.3.4  Particular CoNtrol FUNCLONS ........ceiiiiiiieiiieie ettt 55
24 PROTECTION ...ttt ettt ettt ettt b e bt skt e bt s bt e bt sbn e e bt e neneennre s 57
2,41 VORAGE LIMILS..ciiiiiiiiiiie ittt e e e et n e e s e e e s nn e e s 57
2.4.2  THhermal ProtECHON .......ciiiiiiii ittt 63
2.4.3 Braking Resistance Thermal Protection (OPDE)...........ccccoeoiiiiiiiiiiiieiiieee e 67
25 SENSORLESS ...ttt ettt ettt ettt e bbb e b e s b e e b e nne e 69

3 STANDARD APPLICATION ...oeiiieeeee e 70

31 1| = O PP UUPPPPRT 70
3.1l ANAIOG REFEIENCE. ... ittt et 70
3.1.2 Current Analog Reference 4+20Ma.......ccoiiuiiiiiiiaiaiiiiiiee et 72
3.1.3  AlLB AULOSELLING ..eeeeeeiiiiieiiei e ettt e e e e ettt e e e e e e s bbbe e e e e e e s anbbbe e e e e e e e e nnnrneeeas 76
I O B =T Lo 74 o 1= TSP PP PR 76
3.1.5 Digital SPeed REFEIEINCE .....ccoiiiiiiiiiiii e 76
3.1.6  Frequency Speed REfEIENCE........cciiiiiiiiiie e 78
3.1.7 Digital INPULS CONFIGUIALIONS........eiiiiiiieiiiiie et 82

MWO01901E00 V_0.3



3.1.8  Sensors available 0N fIOK2 ...........uuuiiiiiiiiiiiiieiieirr e rerearrararrrrrararaarr—a———————. 84

32 OUT PUT ..ttt ettt b e bbbt e bt e eb et e bt e b et e bb e e s be e e be e e sbeeenbeeenbeeennneens 85
3.2.1 Digital Output CoNfIgUIAtIONS........c..uviiiiie e s e e e e e e e e e esaaees 85
3.2.2 Analog Outputs ConfigUrations.............eeeeeiiiiiiiiieee e ieiiiiie e e s et e e e e e e s r e e e e e enaaees 86

33 MOTION CONTROL ...iiiieiieesiee ettt b ettt be et e e be e et e nbeeeneas 89
3.3.1 Incremental POSItION LOOP ....uviiiiiiiiiiiiiee e e ettt e e et e e e e et e e e e e e e et e e e e e e e s eanaanes 89
3.3.2  PID CONOIET ...ttt ettt 90
3.3.3  SEOP IN POSIHION L.eiiiiiiieiiiee et e e s e e e e e e et a e e e e eaaaaaes 92
3.3.4  Motor HOIdING Brake........cooiiiiiiiiiieeiie ettt 97

4 CATALOG APPLICATIONS ... 99

41 CATALOG APPLICATIONS ACTIVATION ....coiiiiiiieitit ettt ettt 99
4.1.1  Applications UNIOCK ProCEAUIE..........coiiiii ittt 929

4.2 INPUTS Lttt et b e bt e bt et et e b et e be e e be e e bt e nbneennne e 100
4.2.1  ANAIOG REFEIENCE. ....cci it 100
4.2.2 Digital Speed REfEIENCE.........viiiiiiiie s 100
4.2.3  Frequency Speed REEIEINCE. ........uuii ittt e 100
4.2.4 Digital INputS CONFIQUIALIONS. .....ccuuiieiiiiie ettt et sneeeeeseeeens 101
4.2.5 Sensors available on fhK2 ... 102

43 OUTPUT .ttt bbbt bt e bt e b et e ket e ke e e bt e e abe e e bt eebe e e bt e ebeeenteas 103
4.3.1 Digital Outputs CONfIQUIALIONS........eieiiiiieiiiiieeeiieee e e e s e e s eeeees 103
4.3.2 Analog Outputs ConfigUratioNS...........ccuuiiiiiiiieiiiiie e e e 104

4.4 MOTION CONTROL ..ottt ettt ettt ettt sbe et e e s bt e et eesbneenaneens 106

5 GENERIC PARAMETERS. ... .. 107

51 [ S T U TOT PO TRTOPRRPURTIN 107

52 DATA STORING ....eeeitieitie ettt sttt ettt bt e ettt sbe e ettt e nbe e e bt e e saneeneneen 107
5.2.1 Storage and Recall of the Working Parameters ..o 107

53 DIGITAL COMMANDS AND CONTROL ....coitiiiiiiiiie ettt 109
B5.3.1  DIIVE REAY ... ..ttt ettt e e et e e e e e e e e e e 109
5.3.2  Drive SWItCh 0N/ RUN .....coiiiiiiiiii e 110
5.3.3  Drive SWILCh Off / STOP .....uvviiiiieiiiiiiie et 110
5.3.4  SAIBLY SHOP...ueeiiiiiiiie it 110

5.4 PWM SYNCHRONIZATION (STANDARD APPLICATION) ....cooiiiiiniiieiitenee e 111

6 DUAL USE TECHNOLOGY ...ouiiiiiiiiiiieeeiii ettt 112

6.1 NO DUAL USE DRIVE ......ooiiiiitiiiiee ettt ettt ettt snne e 112

T ALARMS L. e 113

71 MAINTENANCE AND CONTROLS ... 113
7.1.1 Malfunctions Without an Alarm: Troubleshooting ...........cccoviiiiiiiiiiiii e, 113
7.1.2  Malfunctions with an Alarm for Synchronous MOTOF ............cocvieeiriiiiiniiiee e 114
7.1.3 Malfunctions with an Alarm for ASynchronous MOtOT............occueeeiriiiiiniiiee e 118
A R A\ F- 14 I 1 (o VO PSP P PP OOP PP PPPPPPTPRR 122

MWO01901E00 V_0.3



8 DISPLAY (EXCEPT FOR OPDEPIUS XS) ....utviiiiiiaiiiiiiiiiiiiiieeee e 123

8.1 PHYSICAL DISPOSITION. ...cetiiiititeeiiiteeeetieeeasitieeeateeeessaeeaeassteeeesnsseaeasnseeeesnseeesansseeessnsees 123
8.2 LAYOUT OF THE INTERNAL VARIABLES .......ooiiiiiie et 123
8.2.1  Parameters (Par) .......cccouiiiiiee ittt a e e s 124
8.2.2  Application Parameters (APP)......cuueeeeeeeiiiiirieieeeeeeisiirateeee e s s ssirrreee e e s s ssarrrer e e e e s aaaraaeeaas 124
8.2.3  CONNECHONS (CON) 1oouiriieiiiiie ettt ettt ettt e e s e e et e e s ssnr e e e s nn e e e s annneeeanee 124
8.2.4 Internal Values (INL) ...t e e e e e s e e e e e e e e eeeeas 125
8.2.5  AllAIMS (All) ettt e e 126
8.2.6  Logic FUNnctions of INPUL (INP) ....eeeeeiiiiieiiiie et 126
8.2.7 Logic Functions of OULPUL (OUL) ......eeeeieiiiiiiiiiie e 127
8.2.8  Utilities CommaNdS (UTL) ...cceeiiiiiiiiiiee e e e iiiiiieee e e e st e e e e e s e e e e e s esaaaa e e e e e e s esnannreeeas 127
8.2.9 Fieldbus Parameters (FLB) ......cccuviiiiiiiiiiciiee et 128
8.2.10 Usb port commands (USB)..........coiiiiiiiiiiiiiie ettt 128
8.3 1D S 1N I PSR 129
8.4 YN N 1 N L ST RR 129
8.4.1 Sub-Menu of Parameters, Application Parameters and Connections Management..... 130
8.4.2  Visualization of the Internal Values (INT) ......ocureeiiiiiiiieie e 131
8.4.3  AlGIMS (ALL) .ottt ittt e e 132
8.4.4 Visualization of the Input and Output (INp @nd OUL).........eeeerimiiieiiiiie e 132
8.4.5 Sub-menu of USB port ManagemeENLt ...........cocuurieiiiiieiniiiee it e et e e siree e 133
8.5 PROGRAMMING KEY (EXCEPT FOR OPDEPIUS XS).....ccciiiiiiaiiiieeiieeessiiee e 134
8.5.1  ClASSIC KBY...eiiiiiiiiee itttk e e 134
8.5.2  USB KBY ..ottt ittt ettt sttt b et bee e anes 135

9 LIST OF SYNCHRONOUS MOTORS PARAMETERS
(BRUSHLESS/PMSM & SYNRM)...ccoiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeee 145
10 LIST OF ASYNCHRONOUS MOTORS PARAMETERS (IM) ............. 156

MWO01901E00 V_0.3



1 INTRODUCTION

Purpose of this manual is to explain the meaning and the nomenclature used in the parameters
configuration pages of the OPDExplorer supervisor, released with BDF digital drives for free.

This SW is essential during the start-up of all BDF digital drives and its structure is faithfully follow in
this manual to help the customer.

In detail, each chapter and subsection is referred to the OPDEXxplorer folder that contain all relative
parameters, as shown with the tree image at the beginning of the paragraphs.

BDF digital drives “Plus” series are perfectly equal in the control and parametrization side, so except
for some HW differences (descript in the Installation/Original Instruction Manual) the XS, OPDEplus
S/M/LIXL, BF1/2/3 types are configurable by the same way.

Electrical machines managed by OPDEplus series are listed below:

1. Synchronous Motors/Generators: the control fw manage both closed loop by feedback or
FOC sensorless- Filed Oriented Control synchronous machines with permanent magnet
(PMSM/Brushless) with isotropic or anisotropic properties, that is machine in which the
electromagnet torque component is increased by a reluctance torque component.

Same fw can control by feedback or sensorless Synchronous Reluctance Motors (SynRM)
and Assisted Synchronous Reluctance Motors (aSynRM).

2. Asynchronous Motors/Generators: these machines, also called IM-Induction Motors, are
managed by the control fw in closed loop by feedback sensor, in FOC sensorless or in open
loop with linear control (V/F), choosing between pure V/F, V/F with torque ripple
compensation or hybrid linear control.

The control values are divided as follows:

Parameters
Connections

Input logic functions
Internal values
Output logic functions

In the tables of the control value, the last column on the right “Scale” shows the internal
representation base of the parameters. This value is important if the parameters have to be read or
written with a serial line or fieldbus and represent the factor which to divide the value stored to obtain
the real value set, as following indicated:

Internal Representation

Value = Scale
Examples:
MAIN_SUPPLY - P87 — Main supply voltage
Value =400
Scale =10
Int. rep. = 4000
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1.1 PARAMETERS (P)

The parameters are drive configuration values that are displayed as a number within a set range. The
parameters are mostly displayed as percentages, which is especially useful if the motor or drive size
have to be changed in that only the reference values (P61+P65) have to be modified and the rest
changes automatically. The parameters are split up into free, reserved and BDF DIGITAL reserved
parameters.

The following rules apply:

Free parameters (black text in OPDEXxplorer): may be changed without having to open any key, even
when running;

Reserved parameters (blu text in OPDEXxplorer): may be changed only at a standstill after having
opened the reserved parameter key in P60 or the BDF DIGITAL reserved parameters key in P99;

BDF DIGITAL reserved parameters (violet text in OPDExplorer): may be changed only at a
standstill after having opened the BDF DIGITAL reserved parameters key in P99. While the key for
these parameters is closed, they will not be shown on the display.

Take careful note of the reference values for each parameter so that they are set correctly.

1.2 CONNECTIONS (C)

The connections are drive configuration values that are displayed as a whole number in the same
way as a digital selector.

They are split up into free, reserved and BDF DIGITAL reserved connections, and are changed in the
same way as the parameters.

The internal representation base is always as whole number.

1.3 INPUT LOGIC FUNCTIONS ()

The input logic functions are 32 commands that come from configured terminal board logic inputs,
from the serial line, and from the fieldbus. The meaning of this logical functions depend on the
application, so please refer to specific documentation.

1.4 INTERNAL VALUES (D)

Internal values are 128 variables within the drive that can be shown on the display or via serial on the
supervisor. They are also available from the fieldbus.

The first 64 values are referred to motor control part and are always present. The second 64 values
are application specific.

Pay close attention to the internal representation base of these values as it is important if readings
are made via serial line or fieldbus.

1.5 OUTPUT LOGIC FUNCTIONS (O)

The logic functions are 64, the first 32 display drive status and second 32 are application specific.
All output functions can be assigned to one of the 4 logic outputs.
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2 PARAMETERS

2.1 DRIVE AND MOTOR COUPLING

This section is usefull during motor start-up to obtain the best coupling between drive and motor.
It's very important to follow the correct sequence explained in the next paragraphs.

PMSM/SynRM Parameters
AC Drive and Motor Coupling

2.1.1 DRIVEPLATE

Drive plate]

Name Description Min Max Default UM Scale
MAIN_SUPPLY_SEL C53 - Supply voltage 0 2 0 1
AC_MAIN_SUPPLY P87 - Main Supply voltage 180.0 | 780.0 400 V rms 10

DRV_I_NOM P53 - Rated drive current 0.0 2000.0 0 A 10
DRV_|_PEAK P113 - Maximum drive current 0.0 3000.0 0 A 10
|_OVR_LOAD_SEL C56 - Current overload 0 3 3 1
PRC_DRV_I_MAX P103 - Drive limit current 0.0 800.0 200 DRV OIA)NOM 40.96
DRV_F_PWM P101 - PWM frequency 1000 16000 5000 Hz 1
DRV_F_PWM_CARATT P156 - PWM frequency for drive definition 1000 16000 5000 Hz 1
DRV_E_CARATT P167 - Characterization voltage 200.0 780.0 400 V rms 10
LEM_SEL C22 - LEM selection 0 1 1 1
DRV_TH_MODEL C94 - Drive Thermal Model 0 2 0 1
T_RAD P104 - Radiator time constant 10.0 360.0 80 S 10
T_JUNC P116 - Junction time constant 0.1 10.0 35 s 10
DRV_K_ALTITUDE P195 - Drive Derating with altitude 0.00 200.0 100.0 % 163.84
OVR LOAD T ENV P155 - Ambient temperature reference value during 0.0 150.0 40 oc 10
- - = overload
EN_PWM_RID C68 - Enable PWM frequency reduction 0 2 0 1
PWM_RID_F_MAX P196 - Max frequency for PWM reduction 0.0 1000.0 10.0 Hz 10
PWM_MIN P197 - Minimun PWM frequency 1000 16000 5000.0 Hz 1
ISR_PWM Control Routines Frequency 5000 Hz 1
IGBT_PWM IGBT Frequency 5000 Hz 1
DEAD_TIME_SW P157 - Dead time software duration 0.0 20.0 4 us 10
DEAD_TIME HW P198 - Dead time hardware duration 0.0 20.0 0.0 us 10
MIN_PULSE P199 - Minimum command pulse duration 0.0 20.0 1.0 us 10
DC_BUS_FULL_SCALE C24 - DC Voltage drive full scale 0 2 0 \% 1
RECT_BRIDGE_SEL C45 - Rectification bridge 0 1 0 1
EN_NEW_STO C58 - Enable new STO management 0 1 0 1
BOARD_CONF C40-Regulation options mounting 0 10 0 1

This parameters are related to the drive characteristic. The user has to set only the main supply
voltage and select the current overload.

2111

New current overload function

With connection C94 “DRV_TH_MODEL” = 2 (New Th_model) is possible to enable a new current
overload management.

MWO01901E00 V_0.3




2.1.1.2 Drive Current Overload Selection

Four types of drive overload can be set on C56

C56 Overload type for rated drive current (P53)
0 120% for 30 seconds
1 150% for 30 seconds
2 200% for 30 seconds
3 200% for 3 seconds and 155% for 30 seconds

The choice also changes the rated drive current as shown by the tables in the installation manual
(chapter “3.5-TECHNICAL DATA”) and the correct value is always displayed in ampere rms in P53.

The delivered current is also used to calculate the operating temperature reached by the power
component junctions with the drive presumed to be working with standard ventilation at the maximum
ambient temperature permitted.

If this temperature reaches the maximum value permitted for the junctions (see D0O6-Drive inner
connection limit), the delivered power limit is restricted to a value that is just over the rated drive
current, i.e. the system’s effective thermal current. Now the drive will only overload if the temperature
drops below the rated value, which will only occur after a period of operation at currents below the
rated current.

The overload time is bound to the drive output current before the overload request and how long this
current is delivered for. Reducing this time (so increasing the frequency of overload request) the
available overload time will decrease.

If the average delivered current is lower than the rated motor current before the overload request,
then the overload time will increase. So the overload will be available for a longer or identical time to
the ones shown.

Note that, if the overload current is equal to the drive thermal current, it may be delivered for an
unlimited time.

For more details please consult chapter “3.5-TECHNICAL DATA” of Installation Manual of the OPDE
PLUS.

2.1.1.3 Double Update Function

With connection C68 “EN_PWM_VAR”= 2 (Double Update) the motor control routines have the
refresh frequency set with P101 “DRV_F_PWM?”, but the real PWM frequency (for IGBT control) is
half of that value, for reduce power loses and consequently Drive derating.

When the Double Update function is enabled, the second sensor is no louger managed.

In addiction, the minimum ratio between the control frequency and the output frequency will always
be 9, therefore there will be an automatic control frequency change based on output frequency.
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PMSM/SynRM Parameters

AC Drive and Motor Coupling

Drive plate

2.1.2 MOTOR PLATE
Name Description Min Max Default UM Scale
PRC_MOT _|_NOM P61 'Eﬁgtmo‘or 10.0 1000 | 1000 % DRV_|_NOM 327.67

MOT_E_NOM RezgRatedimoton 300 | 10000 | 380 Volt 10
voltage
PRC_MOT_BEMF_NOM P181- PMSM Rated 0 2000 | 1000 % MOT_V_NOM 163.83
motor BEMF
P63 — PMSM Rated

MOT_SPD_NOM/

MOT_F_NOM motor speed/IM Rated Rpm/Hz 1

motor frequency

P64 - Max. operating

PRC_MOT_V_MAX voltage 1.0 200.0 100 % MOT_V_NOM 40.96
MOT_SPD_MAX PeE = M:‘;‘é:(fera“”g 30 60000 | 3000 Rpm 1
MOT_POLE_NUM P67 - Number of motor 1 160 6 1

- — poles
PRC_MOT |_THERM P “é'srtrog;:‘erma' 10.0 110.0 100 % PRC_MOT_|_NOM 10
P71 - Motor thermal time

MOT_TF_THERM onstant 30 2400 600 s 1
MOT_T_NOM Nominal motor torque 0.0 Nm 1
MOT_P_NOM Nominal motor power 0.0 KwW 10
MOT_F_NOM Motor nominal frequency 0.0 Hz 10
MOT_F_MAX Motor max frequency 0.0 Hz 10

Setting the parameters that establish the exact type of motor used is important if the drive is to run
correctly. These parameters are:

Name Description
PRC_MOT_I_NOM P61 - Rated motor current
MOT_V_NOM P62 - Rated motor voltage

MOT_SPD_NOM/ MOT_F_NOM | P63 - PMSM Rated motor speed/IM Rated motor frquency

MOT_POLE_NUM P67 - Number of motor poles

These parameters are fundamental in that they are the basis of all the motor operating
characteristics: frequency, speed, voltage, current, torque and thermal protection.

P62 and P63 can be read directly on the motor rating plate and P61 can be calculated with the
following formula:

P61 = NoOMpotor * 100
Inom_drive

Example:
Drive: OPEN 7, Inom_drive = 7A
Motor: Magnetic BLQ 64M30: Inom_motor = 6,4A, 6 poles
Nmax = 3000 rpm, BEMF = 84V/Krpm - Vnom mot = 252V
P61 = (6,4*100)/7 = 91,4%

P62 =252,0V
P63 = 3000 rpm
P67 =6

There are also parameters that establish the maximum values for voltage, thermal current and
operating speed:

Name Description
PRC_MOT_V_MAX P64 - Max. operating voltage
MOT_SPD_MAX P65 - Max. operating speed
PRC_MOT_I_THERM P70 - Motor thermal current
MOT_TF_THERM P71 - Motor thermal time constant

These important parameters must be specified alongside the exact characteristics of the feedback
sensor used. Once the sensor has been established, the “Sensor and motor pole tests” can be
carried out (enabled with C41) which will confirm that the parameters have been set correctly.
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PMSM/SynRM Parameters
AC Drive and Motor Coupling

2 1 3 S 1 Drive plate
i I ENSORS AVAILABLE IN FBK Motor plate
Motor feedback
Name Description Min Max Default UM Scale
Range
-2 sPMSM
-1 SSynRM
0 Fbk Absent
1 TTL/HTL
2 TTL/HTL + Hall
SENSOR SEL 4 Resqlver Direct
- 7 Hiperface
8 Incr. Sin/Cos
CO00 - Speed sensor 9 Abs. Sin/Cos 4 1
16 Endat 2.1/2.2
17 Endat 2.2 - FPGA
18 HDSL — FPGA
20 BissC AD361219
21 Biss RA18/26
22 Tamagawa ST
23 Tamagawa MT
24 ResolverAD2S1210
RES_POLE P68 - Number of absolute sensor 1 160 2 1
poles
ENC_PPR P69 - Number of encoder 0 60000 1024 | pulsesirev 1
pulses/revolution
C74 - Enable incremental encoder
EN_TIME_DEC_ENC e Caseale 0 1 0 1
RES_TRACK_LOOP_BW P89 - Tracking loop bandwidth 100 10000 1800 radls 1
direct decoding of resolver
RES_TRACK_LOOP_DAMp | P90 -Damp factor Traking loop 0.00 5.00 071 100
- — - resolver
Range
-3 fPWM + 8
-2 fPWM +4
RES_CARR_FRQ_RATIO C67 - Resolver carrier frequency -(} f vag\h//lvr\; 2 0 1
1 fPWM x 2
2 fPWM x 4
3 fPWM x 8
EN_SENSOR_TUNE U04 - Enable sensor auto-tuning 0 2 0 1
EN_INV_POS_DIR C76 - Invert positive cyclic versus 0 1 0 1
EN_IPP C78 - Enable incremental sensor 0 2 0
MOT_POS Actual position 0 Sensor 1
pulses
MOT_TURN_POS DL - Absltiie izt el +16384 1
- - position (on current revolution)
MOT_N_TURN D37 - Number of revolutions 1
P164 - Resolver or Incremental
KP_SINCOS1_CHN Sin/Cos sine and cosine signal 0.0 200.0 100 % 163.84
amplitude compensation
P165 - Resolver or Incremental
OFFSET_SIN1 Sin/Cos sine offset -16383 16383 0 1
P166 - Resolver or Incremental
OFFSET_COS1 Seen Gas alieh -16383 16383 0 1
P170 - Absolute Sin/Cos sine and
KP_ABS_SINCOS_CHN cosine signal amplitude 0.0 200.0 100 % 163.84
compensation
OFFSET_ABS_SIN PL7L- Absolufe Sin/Cos sine | 1633 16383 0 1
OFFSET_ABS_COS P172- Abs"“gf’fsz'”/ Coscosine | 16383 16383 0 1
. . %
PRC_RES_AMPL D23 - Amplitude Resolver Signals 0 800 0 ALL THR 40.96
OFFSET_SINCOS_ENC D38 - Compensation Sin/Cos 0 pulses 1
analog/digital term
SENSOR_FRQ_IN D39 - Input frequency 0 kHz 16
ENC HALL SECTOR D50 - Encoder and Hall sens 0 1
— — sector read
HW_SENSOR1 D63 - Sensorl presence 0 1
SENS1_ZERO_TOP D55 - Sensorl Zero Top 0 pulses 1
EN_TOP_PHS_CORR Clell - EREldlE a2 1L (o7 0 1 1 1
- = - electrical angle correction
SINCOS_TOP_ANG P74 - SinCos angle between zero | ;44 180.0 0 o 10
- - TOP and absolute
SINCOS_TAB SinCos Table available 0 1 0 1
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SINCOS_TOP_ANG_ERR SinCos angle error on absolute -180.0 180.0 0 o 10
- — - channels

RES_DDC_BW C66 - Resolver DDC bandwidth 0 1 0 Hz 1

EN_SLOT_SWAP C19 - Enable sensor slot swap 0 1 No
MOTOR SENSOR RES Motor Sensor Resolution 0 bit 1
HIPER_BIT_ON_TURN C&7 - Hiperface sensor, single 0 16 0 bit 1
turn bit number
NEER T LT TuEng | S DlREEe SRS iUl i 0 16 0 bit 1
- = - bit number

ENDAT_BISS_BAUD_SEL C65 - Endat-Biss baud rate 10 74 36 1

- - — selection

For correct motor sensor setup is necessary to set the motor sensor present:

Name Description

SENSOR_SEL | CO0O - Speed sensor

and, for the specific sensor present, the following parameters.

For TTL encoder, Encoder + hall sensor, incremental or absolute sin-cos encoder, Endat and Biss:

Name Description

ENC_PPR | P69 - Number of encoder pulses/revolution

For Hiperface:

Name Description
ENC_PPR P69 - Number of encoder pulses/revolution
HIPER_BIT_ON_TURN C87 - Hiperface sensor, single turn bit number
HIPER_BIT_MULTI_TURN C88 - Hiperface sensor, multi turn bit number
and for the Resolver:
Name Description
RES_POLE P68 - Number of absolute sensor poles
RES_CARR_FRQ_RATIO C67 - Resolver carrier frequency

After that is necessary proceed with the auto tuning procedure.
NOTE: usually SLOT1 is used to connect motor sensor, and SLOT2 for other sensors. With
connection C19 is possible to swap the slot meaning, and use Slot2 to read motor sensor.

SLOT 1

!

SLOT 2

— Resolver Direct (4S0013)
—  TTL/Hall sensor encoder (4S0017) ¢ SLOT 3
- SinCos encoder (4S0011) - Resolver Direct (450013)
- EnDat/BissC encoder (4S0012) -~ TTL/Hall sensor encoder (450017)
— Resolver HiRes (4S0027) _ i

_ _ _ SinCos éncoder (4S0011) _ CAN bus (4B0001)
- High resolution frequency input - EnDat/BissC encoder (4S0012) )

(450015) —  EnDat only digital (450023) - Profibus (480002)

, _ v dig —  Ethercat ET1100 (4B0004)

—  Hiperface (4S0020) —  Hiperface DSL (4S0025)
. ” —  CANbus (anybus) (4B0000)

- EnDat only digital (4S0023) - Resolver HiRes (450027) )

) ) ) - - Profinet TPS1 (4B0010)
- Hiperface DSL (4S0025) —  High resolution analog input (450015) )

) —  NetX90 multi protocol (4B0012)

- Tamagawa (4S0026) - Simulated Encoder (4S0018)
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PMSM/SynRM Parameters

= AC Drive and Motor Coupling

Drive plat
2.1.4 AUTOTUNING CONTROL AND MOTOR MEASURED MODEL s od
Motor feedback
Name Description Min [ Max Default UM Scale
Range
0 No
C41 - Enable sensor and
EN_TEST_CONN motor phase tests 1 Ye_s 0 1
2 Yes, without
sensor tune
3 Start Angle
P114 - Current in
PRC_I_TEST_CONN connection tests for UVW, 0.0 100.0 100 % DRV_I_NOM 327.67
Poles and reading Rs
Range
0 No
EN_AUTOTUNING C42 - Enable auto-tunings 1 Standard test 0 1
2 Magnet
measure
C75 - Disable Autotuning
[D1iS;_IPIEI= START_AUTE starting from default values v 4 © 4
PRC_|_TEST_DELTA_VLS P129 - Test current to 0.0 100.0 20.0 % MOT_I_NOM 327.67
establish VLS
TEST_CONN_PULSES Connection testpulses | 19999 | 19999 0 0
counted
Connection test Motor and
TEST_CONN_RES_RATIO Sensor pole ratio 0 100
Range
EN TEST SPD uo1 - Enable_ test of start-up | 0 Not enabled 0 1
- = time 1 Start up
2 Step
TEST_SPD_T_MAX P130 - Toﬁ:fe‘i;‘””g start- 0.0 100.0 100 % MOT_T_NOM 40.96
TEST_SPD_MAX [PagR = Spjg‘fedstt’””g stat- | 100,00 | 100.00 100 % MOT_SPD_MAX | 163.84
P134 - Maximum
TEST_SPD_SPACE_MAX revolutions during start-up 0.00 3000.0 100 revolutions 10
test
PRC_MOT_FRICTION P136 - Friction torque 0.0 100.0 0 % MOT_T_MOM 40.96
START_TIME P169 - Start up time 0 19999 10 ms 1
PHASE_ANGLE D27 - Phase Angle 0 ° 16
EN_MAGNET_SEARCH C82 - Enable Magnet 0 1 0 1
- - search
PRC_|_TEST_MIS_ANYS P128 - Test current to 0.0 400.0 20.0 % MOT_I_NOM 40.96
measure LS
PRC_I_TEST_MIS_SAT P131 - Test current to 0.0 400.0 50.0 % MOT_I_NOM 40.96
measure motor saturation
EN | VECTOR U10 - Enable Current Vector 0 1 0 1
—— for Power Part Test
U11 - Current Vector
I_VECTOR_FREQ frequency for Power Part 0 200 50 Hz 1
Test
PRC_DRV_|_PEAK P40 - Current limit 0.0 250.0 200 % DRV_I_NOM 40.96

2.1.4.1 Auto-Tuning Procedures

The first step for the auto-tuning procedure is the sensor test.
After to set the correct parameters in the motor sensor section is necessary to complete the auto-
tuning procedure for the sensor present and selected.
With C41=1 it's possible to enable the sensor test with automatic sensor signals offset and gain

compensation. If the user prefers to compensate sensor offset and gain manually, setting C41=2 it's

possible to execute sensor test without signals compensation.

With C41=2, it's possible to do the test, but in the last part the phase angle is showed in d27 up to
run command is removed.
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2.1.4.1.1 Sensor Tests

This is the first test to be carried out. It is in three parts:
o Check that the direction of rotation of the motor phases and the sensor correspond;
o Check that the number of motor poles is written correctly in parameter P67 and the
speed sensor used is set correctly.
o Auto-tuning phase between magnet and sensor.

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. The following setting will appear on the display:

OPDEplus OPDEplus XS
S 2

' - - - l -
L L

The drive is now ready to start the test. To start reading, enable RUN with its digital input or working
with connection C21 (commands in series)Once the test has started, this setting will appear on the
display:

OPDEplus OPDEplus XS

Lrun  Lr

and the motor will rotate in the positive direction first to ensure the direction matches and will then
rotate again to ensure the motor phases and the sensor are set correctly.

During the test, the motor will make at last two revolutions at low speed.
Do not worry if these revolutions are a little noisy.

If the drive sets off an alarm during the test, an error has occurred. Check to see which alarm has
been triggered and deal with the problem accordingly:

o If Al4 code=1is enabled, the test current is too low, check if the motor phases are
correctly connected to the drive

o If Al4 code=0 is enabled, connections U, V, W do not match the internal phases of
the drive. Invert two phases and repeat the test.

o If A15 code=3 is enabled, the values set do not comply with the motor pole and
sensor settings.

At the end of the test, check parameters TEST_CONN_PULSES or TEST_CONN_RES_RATIO as it
may give some indication as to the problem; these parameters are available only by supervisor
OPDEXxplorer in the “Autotuning control” section.

The test is successful if this setting appears on the display:

OPDEplus OPDEplus XS

LFnd  Ud

and the drive does not trigger an alarm.

Now disable RUN by setting its digital input to O or clearing C21.
This test modifies parameter P75 “PHASE_ANG”.

The subsequent tests can now be carried out.
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2.1.4.2 TTL ENCODER

4S0017: Fbk board Encoder TTL + S. Hall

2.1.4.2.1 Sensor Parameters

It's necessary to have set correctly the parameter P69 in order to define the Encoder
This is an incremental sensor. It’s necessary to enable the IPP function (Initial Pole Position
Detection) with C78 “EN_IPP” to phase the motor every start-up.

2.1.4.2.2 Encoder Time Decode

By default (C74=0) the speed is measuring counting the number of pulses in the PWM period.

This produces a poor resolution especially at low speed and the consequent need of signal filtering
(see the related core document, P33 parameter of speed regulator).

Setting C74=1 the speed calculation is done measuring the time between one Encoder pulse to the
other.

This technique has a maximum resolution of 12.5 ns, so the measure can be very accurate.

The Encoder time decode needs Incremental Encoder pulses with duty-cycle of 50%, a correct
pulses time distribution and the cables would be shielded very well.

21423 Speed Sensor Test

It is in two parts:
o Check that the direction of rotation of the motor phases and the Encoder
correspond;
o Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command with its digital input.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy

In the first step is checked if the cyclic sense of motor phases and Encoder channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm A14 or it starts the second test:
o TEST_CONN_PULSES=0 : meaning that is missing at least one Encoder channel,
therefore A14 code 0 is triggered
o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore A14 code O is triggered
o TEST_CONN_PULSES >0 : everything is ok

In the second part is checked the Encoder pulses reading, well known from P69 parameter the
number of edges in a mechanical turn.
At the end of the test, TEST_CONN_PULSES is updated again with the total edges number:
o TEST_CONN_PULSES - P69|/(P69) < 12,5% : test is successful
otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the
Encoder number of pulses per revolution and the number of motor poles.
o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated drive current
applied in the test
o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals.
Note: for encoder with more than 8192 ppr the data showed in TEST_CONN_PULSES loses of meaning

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command by setting its digital input to 0. The subsequent tests can now be carried out.
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2.1.43 ENCODER AND HALL SENSORS

4S0017: Fbk board Encoder TTL + S. Hall

2.1.4.3.1 Sensor Parameters

It's necessary to set correctly the parameter P69 in order to define the Encoder used:

P69 = Encoder pulses per revolution with range 0+60000

2.1.43.2 Encoder Time Decode

By default (C74=0) the speed is measuring counting the number of pulses in the PWM period.

This produces a poor resolution especially at low speed and the consequent need of signal filtering
(see the related core document, P33 parameter of speed regulator).

Setting C74=1 the speed calculation is done measuring the time between one Encoder pulse to the
other.

This technique has a maximum resolution of 12.5 ns, so the measure can be very accurate.

The Encoder time decode needs Incremental Encoder pulses with duty-cycle of 50%, a correct
pulses time distribution and the cables would be shielded very well.

2.1.433 Speed Sensor Test

This is the first test to be carried out. It is in two parts:

o Check that the direction of rotation of the motor phases and the Encoder
correspond;

o Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command with its digital input.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy

In the first step is checked if the cyclic sense of motor phases and Encoder channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm A14 or it starts the second test:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore A14 is triggered

o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore Al4 is triggered

o TEST_CONN_PULSES >0 : everything is ok

In the second part is checked the Encoder pulses reading, well known from P69 parameter the
number of edges in a mechanical turn.

Then it is checked the Hall sensor channels presence and their cyclic sense, that must be the same
both motor phases and Encoder channels.

At the end of the test, it's possible to have:

o No alarm triggered: test is successful. It's possible to read in
TEST_CONN_PULSES the total Encoder edges number:

<% TEST_CONN_PULSES - P69)|/(P69) < 12,5% : test is successful

Now disable RUN command by setting its digital input to O.
The subsequent tests can now be carried out.

o Alarm A15 code 3 is triggered, there are some Encoder problems.
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In the first check if it is correct the Encoder number of pulses per revolution and the
number of motor poles. Then:

« TEST_CONN_PULSES < (P69): the real pulses counted are less than
expected. Encoder could have some problems or the motor load is too
high. Try to increase the test current with parameter P114 that is the
percentage of rated drive current applied in the test

« TEST_CONN_PULSES > (P69) : the real pulses counted are more than
expected. Could be some noise in the Encoder signals.

Note: for encoder with more than 8192 ppr the data showed in TEST_CONN_PULSES loses of meaning

o Alarm A2 code 0 is triggered, there are some Hall sensors problems.
Parameter TEST_CONN_PULSES is helpful for understand the problems present:

« TEST_CONN_PULSES =1 :it's wrong the Hall sensor cyclic sense.
Exchange A and C channels.
« TEST_CONN_PULSES = 2 : it's missing at least one Hall sensor
channel.
Check the Hall sensor channels presence, with the help of internal value d50 “ENC_HALLSECTOR”.
When all is correct if the motor rotate with positive speed, d50 has to decrease step by step

5-54-53-5251-50—-55—............

2.1.4.4 RESOLVER/RESOLVER DDC

4S0013: Fbk board Resolver direct
4S0027: Fbk board HiRes Resolver

2.1.4.4.1 Sensor Parameters

It's necessary have to set correctly the parameter P68

Note: starting from rev 22.00 it’s possible to work with any motor/resolver poles combination,
but if resolver poles are great than motor poles or their ratio isn’t integer number, it’s required
to enable IPP function, to phase the motor every start-up.

In the internal value d23 is showed the actual Resolver signals amplitude percent of minimum
admitted value. Try to change C67 (resolver carrier frequency) in order to maximize d23.

21442 Speed Sensor Test

Itis in three parts:
o Check that the direction of rotation of the motor phases and the Resolver
correspond;
o Autotuning resolver signals;

o  Check that the number of motor poles is written correctly in parameter P67 and the
Resolver used is correctly define as poles number with parameter P68.

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command.

Once the test has started the motor will rotate in the positive direction at low speed and some
measure are done on Resolver signals.

During the test, the motor will make two revolutions at low speed.
Do not worry if this revolutions are a little noisy.

In the first step is checked if the cyclic sense of motor phases and Resolver channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the pulses number counted (there
are 65536 pulses every turn/Resolver polar couples) and the drive consequently goes in alarm Al4
or it starts the second test:

o TEST_CONN_PULSES <0 : meaning that Resolver channels are exchanged,
therefore A14 code O is triggered
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o TEST_CONN_PULSES >0 : everything is ok
In the second part is checked the Resolver channels reading.

At the end of the test, TEST_CONN_RES_RATIO is updated again with the measured ratio between
motor and resolver polar couple number.

If the ratio isn’t correct the alarm A15 code 3 is triggered. In the first check if it is correct the Resolver
poles number and the number of motor poles, with help of TEST_CONN_RES_RATIO.

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command by setting its digital input to 0. The subsequent tests can now be carried out.

2.1.45 INCREMENTAL SIN COS ENCODER

4S0011: Fbk board SinCos decoding (Absolute and Incremental)

2.1.45.1 Sensor Parameters

It's necessary to have set correctly the parameter P69

This is an incremental sensor. It’s necessary to enable the IPP function (Initial Pole Position
Detection) with C78 “EN_IPP” to phase the motor every start-up.

21452 Speed Sensor Test

Itis in three parts:
o Check that the direction of rotation of the motor phases and the Encoder
correspond;
o Autotuning incremental sin/cos signals
o Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy

In the first step is checked if the cyclic sense of motor phases and Encoder channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm A14 or

it starts the second test:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore A14 code 0 is triggered

o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore A14 code O is triggered

o TEST_CONN_PULSES >0 : everything is ok

In the second part is checked the Encoder pulses reading, well known from P69 parameter the
number of edges in a mechanical turn.
At the end of the test, P79 is updated again with the total edges number:
o TEST_CONN_PULSES - (P69)|/(P69) < 12,5% : test is successful
otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the
Encoder number of pulses per revolution and the number of motor poles.
o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated motor current
applied in the test (default value 50%).
o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals.
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The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command. The subsequent tests can now be carried out.

2.1.45.3  SIN/COS ABSOLUTE POSITION

Starting from 22.10 revision, the accuracy of absolute position is been improved.
Now a different behavior could be achieved using the first or the second OPDE SLOT:

o Inthe first SLOT the Sincos Zero Top is managed storing only the digital counter every
turn. This is the classic solution, in this way the accuracy is + 1 pulse.

o Inthe second SLOT the SinCos Zero Top is stored with 32 bits, only in correspondence of
the first edge. In this case using a time stamp function is possible to increase the accuracy
at less than 1/8 of pulse. Wanting to use this function with the main sensor (motor sensor)
just swap the slots with C19.

2.1.4.6 ABSOLUTE SIN COS ENCODER

4S0011: Fbk board SinCos decoding (Absolute and Incremental)

2.1.4.6.1 Sensor Parameters

It's necessary to have set correctly the parameter P69. With connection C81=1 (default) is possible
to enable the new management: also the electrical angle is obtained from incremental channels, the
absolute channels are used only at drive start-up to load incremental counter with absolute value. In
this case is necessary Zero TOP for compensate spurious pulses counted.

Now during Speed sensor test is measured a 127 points array with real absolute incremental
position according to position from absolute channels. The parameter P94 is the average angle
between Zero Top and zero of absolute channels.

With the usual command C63 is also saved this array. If a drive has enabled C81 function but the
array isn’t available, parameter P94 is used. If during autotuning test C41 Zero Top isn’t detected,
alarm A9.3 appears.

With Connection C81=0 is enabled the old Sin/Cos management, the electrical angle is obtained
from absolute channels.

2.14.6.2 Speed Sensor Test

This is the first test to be carried out. It is in some parts:

o Check that the direction of rotation of the motor phases and the Encoder
correspond;
o Autotuning sin/cos signals

o Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69
o SinCos absolute position table measure

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command with its digital input.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make about 2 revolutions at low speed.
Do not worry if this revolution is a little noisy.

In the first step is checked if the cyclic sense of motor phases, incremental Encoder channels and
absolute Encoder channels is the same.

After 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm or it starts the second test. The alarm A14 is triggered if the incremental
channels have an opposite cyclic sense of motor phases, and it is displayed:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore A14 is triggered

o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore Al4 is triggered
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If the incremental channels have the same cyclic sense of motor phases it is checked if the same is
true also for absolute Encoder channels: in this case the test continues without any alarm, otherwise
the alarm A2 is triggered con code 0 and it is displayed:

o TEST_CONN_PULSES <0 : difference in pulses between absolute initial and
ending position

In the second part are checked the incremental Encoder channels, well known from P69 parameter
the number of edges in a mechanical turn and the correctness of absolute channels related to motor
poles number (P67).
The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command by setting its digital input to 0.
In this case, at the end of the test, TEST_CONN_FEEDBACK is updated again with the total edges
number

o TEST_CONN_PULSES - (P69)|/(P69) < 12,5% : test is successful

In the event that the alarm A15.3 is triggered, TEST_CONN_PULSES is updated again with the total
edges number.
In the first check if it is correct the Encoder number of pulses per revolution and the number of motor
poles. Then:
o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated drive current
applied in the test

o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals.

In the event that the alarm A2.1 is triggered it's meaning that there are some problems into Encoder
absolute channels.

Check if the parameter P67 is correctly set, than analyze the absolute channels (internal monitor
value 47 and 48).

2.1.46.3 SIN/COS ABSOLUTE POSITION

Starting from 22.10 revision, the accuracy of absolute position is been improved.
Now a different behavior could be achieved using the first or the second OPDE SLOT:

o Inthe first SLOT the Sincos Zero Top is managed storing only the digital counter every
turn. This is the classic solution, in this way the accuracy is + 1 pulse.

o Inthe second SLOT the SinCos Zero Top is stored with 32 bits, only in correspondence of
the first edge. In this case using a time stamp function is possible to increase the accuracy
at less than 1/8 of pulse. Wanting to use this function with the main sensor (motor sensor)
just swap the slots with C19.

2.1.4.7 ENDAT 01/02 (DIGITAL+SIN COS) E ENDAT 2.1/2.2 (FULL DIGITAL)

4S0012: Fbk board for decoding EnDat 01/02/21/22 (Full digital or Mixed SinCos and digital)
4S0023: Fbk board for decoding only EnDat 21/22 (Full digital)

2.1.4.7.1 Sensor Parameters

Sensor EnDat 01/02/21/22, full digital or full digital + SinCos tracks decode and management is fully
automated and entrust to the DSP. When sensor is connected to the drive, the fw decode
automatically the bit numbers, the resolution (linear sensor), the number of pulses (EnDat 01/02)
etc...

It's always possible read on C87/C88 the bit number referred to single-turn or multi-turn (C88 is the
minimum pitch for linear sensor), on P69 the number of pulses (ppr) of analog tracks and the
resolution in Dexp39.

Compatibly with the length of the cable (40m=1Mbit/s max), is possible through C65
“ENDAT_BISS_BAUD_SEL” to select the digital communication speed (baud rate) to the sensor.

37.5Mhz

1+C65
With the C65 default value (36) the baud rate is 1 Mhz.

It's possible to calculate this baud rate:
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If is necessary manage two EnDat sensor, isn’t possible install the 4S0012 board (that decode
EnDat 01/02/21/22) in both Slot 1 and Slot 2. However is possible install a 450012 board (for
every EnDat decode) and then a 450023 board (for digital EnDat 21/22 decode).

2.1.4.7.2 Speed Sensor Test

This is the first test to be carried out. It is in two parts:

o Check that the direction of rotation of the motor phases and the Encoder
correspond;

o Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command with its digital input.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy.

In the first step is checked if the cyclic sense of motor phases, incremental Encoder channels and
absolute digital Encoder channel is the same.

After 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm or

it starts the second test. The alarm A14 is triggered if the incremental channels have an opposite
cyclic sense of motor phases, and it is displayed:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore Al4 is triggered

o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore A14 is triggered

If the incremental channels have the same cyclic sense of motor phases it is checked if the same is
true also for absolute digital channel: in this case the test continues without any alarm, otherwise the
alarm A2 is triggered con code 0 and it is displayed:

o TEST_CONN_PULSES <0 : difference in pulses (65536=360°) between absolute
initial and ending position

In the second part are checked the incremental Encoder channels, well known from P69 parameter
the number of edges in a mechanical turn.

At the end of the test, P79 is updated again with the total edges number:

o TEST_CONN_PULSES - (P69x4)|/(P69) < 12,5% : test is successful
otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the
Encoder number of pulses per revolution and the number of motor poles. Then:

o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated motor current
applied in the test (default value 50%).

o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command by setting its digital input to 0. The subsequent tests can now be carried out.
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21473 BISS C
4S0012:; Fbk board for decoding BissC sensors

2.1.4.7.4 Sensor Parameters

Compatibly with the length of the cable (40m=1Mbit/s max), is possible through C65
“‘ENDAT_BISS_BAUD_SEL” to select the digital communication speed (baud rate) to the sensor.

37 .5Mhz
1+ C65

With the C65 default value (36) the baud rate is 1IMHz.
These sensors use only the digital channel.

It's possible to calculate this baud rate:

Biss sensors:
o AD36 1219 with 19 hit Single-turn, 12 bit Multi-turn
o RA18B with 18 bit Single-turn

2.1.4.75 Speed Sensor Test

This is the first test to be carried out. It is in two parts:
o Check that the direction of rotation of the motor phases and the Endat/BiSS
correspond;

o Check that the number of motor poles is written correctly in parameter P67 and the
Endat/BiSS used works correctly.

Correct operation requires a ho-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command with its digital input.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy.

In the first step is checked if the cyclic sense of motor phases and Endat/BiSS sensor is the same:
after 1 second parameter P79 is updated with the test result and the drive consequently goes in
alarm A14 or it starts the second test:

o TEST_CONN_PULSES <0 : meaning that motor phases have opposite cyclic
sense of Endat/BiSS sensor.
o TEST_CONN_PULSES >0 : everything is ok

In the second part is checked the sensor reading, well known that current test frequency is 0,5Hz the
time needed for read again the same position is equal to:

time test = 2 - Motor polar couple number [seconds]

At the end of the test, TEST_CONN_PULSES is updated again with the time test measured in ms:

o time measured - time test < 500ms : test is successful

otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the number of motor
poles, with help of TEST_CONN_PULSES, that shows motor poles number measured.

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command by setting its digital input to 0. The subsequent tests can now be carried out.
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2.1.48 HIPERFACE DSL (HDSL)

4S0025: Fbk board for decoding Hiperface Dsl

2.1.48.1 Sensor Parameters

It's necessary to set only C00=18.

2.1.4.8.2 Speed Sensor Test

Itis in three parts:
o Check that the direction of rotation of the motor phases and the Encoder
correspond;
o  Autotuning incremental sin/cos signals
o Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy

In the first step is checked if the cyclic sense of motor phases and Encoder channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm A14 or it starts the second test:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore A14 code O is triggered
o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore A14 code O is triggered
o TEST_CONN_PULSES >0 : everything is ok
In the second part is checked the Encoder pulses reading, well known from P69 parameter the
number of edges in a mechanical turn.

At the end of the test, P79 is updated again with the total edges number:

o TEST_CONN_PULSES - (P69)|/(P69) < 12,5% : test is successful
otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the
Encoder number of pulses per revolution and the number of motor poles.

o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated motor current
applied in the test (default value 50%).

o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals.

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command. The subsequent tests can now be carried out.

2149 TAMAGAWA

4S0026: Fbk board for decoding Tamagawa

2.1.49.1 Sensor Parameters

I's necessary to set only C00=22/23, for Single-Turn or Multi-Turn sensor.
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2.1.49.2 Speed Sensor Test

Itis in three parts:
o Check that the direction of rotation of the motor phases and the Encoder
correspond;
o Autotuning incremental sin/cos signals
o  Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.

After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy

In the first step is checked if the cyclic sense of motor phases and Encoder channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm A14 or it starts the second test:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore A14 code O is triggered
o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore A14 code O is triggered
o TEST_CONN_PULSES >0 : everything is ok
In the second part is checked the Encoder pulses reading, well known from P69 parameter the
number of edges in a mechanical turn.

At the end of the test, P79 is updated again with the total edges number:

o TEST_CONN_PULSES - (P69)|/(P69) < 12,5% : test is successful
otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the
Encoder number of pulses per revolution and the number of motor poles.

o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated motor current
applied in the test (default value 50%).

o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals.

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command. The subsequent tests can now be carried out.

2.1.410 HIPERFACE

4S0020: Fbk board for decoding Hiperface

2.1.4.10.1 Sensor Parameters

It's necessary to have set correctly the parameters P69, C87 and C88.
With parameter P69 set a number of encoder pulses/revolution.
Connection C87 set single turn bit number and connection C88 the multi turn bit number.

2.1.4.10.2 Speed Sensor Test

Itis in three parts:
o Check that the direction of rotation of the motor phases and the Encoder
correspond;
o Autotuning incremental sin/cos signals
o  Check that the number of motor poles is written correctly in parameter P67 and the
Encoder used is correctly define as pulses per revolution with parameter P69

Correct operation requires a no-load motor so decouple it from the load.
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After setting the drive to STOP and opening the reserved parameter key (P60=95), set C41=1 to
enable the test. To start the test enable RUN command.

Once the test has started the motor will rotate in the positive direction at low speed and all Encoder
edges are counted.

During the test, the motor will make a complete revolution at low speed.
Do not worry if this revolution is a little noisy

In the first step is checked if the cyclic sense of motor phases and Encoder channels is the same:
after 1 second parameter TEST_CONN_PULSES is updated with the test result and the drive
consequently goes in alarm A14 or it starts the second test:

o TEST_CONN_PULSES =0 : meaning that is missing at least one Encoder channel,
therefore A14 code O is triggered
o TEST_CONN_PULSES <0 : meaning that Encoder channels are exchanged,
therefore A14 code O is triggered
o TEST_CONN_PULSES >0 : everything is ok
In the second part is checked the Encoder pulses reading, well known from P69 parameter the
number of edges in a mechanical turn.

At the end of the test, P79 is updated again with the total edges number:

o TEST_CONN_PULSES - (P69)|/(P69) < 12,5% : test is successful
otherwise the alarm A15 code 3 is triggered. In the first check if it is correct the
Encoder number of pulses per revolution and the number of motor poles.

o TEST_CONN_PULSES < (P69): the real pulses counted are less than expected.
Encoder could have some problems or the motor load is too high. Try to increase
the test current with parameter P114 that is the percentage of rated motor current
applied in the test (default value 50%).

o TEST_CONN_PULSES > (P69) : the real pulses counted are more than expected.
Could be some noise in the Encoder signals.

The test is successful if the drive switch off and does not trigger an alarm. Now disable RUN
command. The subsequent tests can now be carried out.

2.1.4.10.3 Fine Sensor Setup

After the first part of the autotuning, in some case, is possible to set some parametes regarding the
sensor to obtain a better system performance.

2.1.4.104 Fine Setup Motor Sensor

For some kind of sensor, after the auto tuning procedure is possible set some sensor parameter to
increase the performance.

2.1.4.10.5 Fine Setup for Resolver

The fine tuning resolver setup allows to set, with a semiautomatic procedure, any offset and a
multiplicative factor to adjust the signals acquired by the resolver channels in order to increase
system performance. The procedure begins by setting the utility command U04
(EN_SENSOR_TUNE)=1 and giving a reference speed that the motor can run at 150 rpm.

The motor have to run for about 30 seconds after stop the test is completed.

Automatically updates the values of P165 and P166 (offset) and P164 (multiplication factor to adjust
the amplitude).

A A

P164

P165;
P166 ,

-

v
4
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2.1.4.10.6 Fine Setup for Incremental Sin/Cos Encoder / Hiperface

The fine tuning incremental sin/cos encoder setup allows to set, with a semiautomatic procedure, any
offset and a multiplicative factor to adjust the signals acquired by the incremental sin/cos encoder
channels in order to increase system performance.
The procedure begins by setting the utility command U04 (EN_SENSOR_TUNE) = 2 and giving a
reference speed that the motor can do one o two turns. After stop the test is completed.
Automatically updates the values of P165 and P166 (offset) and P164 (multiplication factor to adjust
the amplitude).

A A

P164

P165 | / >

P166
v

4

—

2.1.4.10.7 Fine Setup for Absolute Sin/Cos Encoder

The fine tuning absolute sin/cos encoder setup allows to set, with a semiautomatic procedure, any
offset and a multiplicative factor to adjust the signals acquired by the absolute sin/cos encoder
channels in order to increase system performance.

The procedure begins by setting U04 (EN_SENSOR_TUNE) =1 and giving a reference speed that
the motor can run at 150 rpm.

The motor have to run for about 30 seconds after stop the first part of the test is completed.
Automatically updates the values of P171 and P172 (offset) and P170 (multiplication factor to adjust
the amplitude). After that set UO4(EN_SENSOR_TUNE) =2 and giving a reference speed that the
motor can do one or two turns.

After stop the test is completed.

Automatically updates the values of P165 and P166 (offset) and P164 (multiplication factor to adjust
the amplitude)

A A

5
P170
P171 % |
1
P172 > !’
1
A A s
P164
v
|
P165; _
P166 t
£

2.1.4.11 ROTARY VECTOR

With this utility it's possible to produce a rotating current vector with frequency equals to U11
‘_VECTOR_FREQ” in Hz. Enable this function with U10 “EN_I_VECTOR”=1 and give run
command, the output frequency grows from 0 to U11 in one second.

Vector current amplitude is set by P40 as long as occurs another more restrictive limit.
When the run command is switched off, automatically U10 is cleared to zero.
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PRC_DELTA_VRS

P76 - Voltage drop due to stator resistor

PRC_DELTA_VLS

P77 - Voltage drop due to leakage inductance Ld

MOT_ANISOTROPY

P182 - Motor anisotropy ratio Lg/Ld

T_STATOR

P78 - Stator time constant Ts

2.1.5 IDENTYFYING MODELS OF SYNCHRONOUS MOTOR (PMSM/BRUSHLESS OR SYNRM)
Name Description Min Max Default UM Scale
PHASE_ANG P75 - Start phase angle 186 o | 1800 0 ° 10
PRC_DELTA VRS P76-Voltagedropdueto | ;4 | o5 2.0 % MOT V_NOM | 327.67
stator resistor
PRC_DELTA VLS P77-Voltagedropdueto | 54 | 1995 | 100 % MOT_V_NOM | 327.67
leakage inductance Ld
MOT_ANISOTROPY P2 = Ml ESTTey o | 8000 | 1000 % Lg/Ld 40.96
ratio Lg/Ld
T_STATOR P78 - Stato';'sme constant |54 | 500 5.3 ms 10
P102 - Dead time %0
PRC_DEAD_TIME_CMP e 0.0 100.0 0 e Mot = e | BT
P151 - Xb = cubic coupling
PRC_DEAD_TIME_CMP_XB zone amplitude 0.0 50.0 12.0 % DRV_|_NOM 163.84
ANYSOTROPY_RATIO Motor anisotropy 0 400.0 0 % 40.96
SAT_RATIO Motor saturation 0 400.0 0 % 40.96
SAT_RATIO_FINAL Final Motor saturation 0 400.0 0 % 40.96
2.1.5.1 Motor Auto — Tuning Parameters
Name Description

These parameters are extremely important for modelling the motor correctly so that it can be used to
its full potential. The best procedure for obtaining the correct values is the “Auto-tuning test”, which
is enabled with connection C42: this test must be carried out with the motor decoupled from the load.

Failure to do so may invalidate the results.

If the tests cannot be carried out for any reason, these values will have to estimated by reading the

motor plate:
¢ Rs = Winding resistance (phase to phase) in Ohm
e Ls =Winding inductance (phase to phase) in mHenry
e INOM MOT = Nominal current in Ampere
e VNOM MOT = Back EMF between phases in Volt (BEMF at nominal speed)

motor frequency in Hertz:

Npom mot * Mmot polar couples

t =
fnommo 0

It's possible to calculate:

Rs
2 * Inom mot * \/§
P76 =

nom mot

T *fnom * LS * Inommot * \/§

P77 =

Vnom mot

P77 %1000

P78 =
P76 * 2 * 1 * fom

Example:
Motor: Magnetic BLQ 64M30: Inom_motor = 6,4A, 6 poli

n NOM MOT = Rated motor speed in rpm, from which it is possible to obtain the rated
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Nmax = 3000 rpm, BEMF=84V/Krpm — Vnom =252V, fNOM = 150Hz
Rs=210Q Ls= 28mH

£*6.4*\/§

2
P76 =
252

=4.6%

% 150 % 0.028 * 6.4 % /3
P77 = o5 = 58%

prg_ 05841000
T 0046+2+mx150 0™

This test reads the basic electrical parameters that characterise the PMSM motor being used so that
it can be modelled. After these values have been established, the Pl regulators in the current loop are
self-set.

This test requires a no-load motor, i.e. decoupled from the load, if it is to function correctly.

For enable this test open the reserved parameter key (P60=95) and set C42 to 1.

The display will show the following setting:

OPDEplus OPDEplus XS

Hoto  A-

The drive is now ready to start the test. Start reading by enabling L.I.2 with its digital input and setting
C21=1 (command in series).

Once the tests have started, this setting will appear alongside:

OPDEplus OPDEplus XS

Aron  Ar

The test finishes successfully if this setting appears the following indication and the drive does not
trigger an alarm.
OPDEplus OPDEplus XS

Rtnd Hd

Now disable L.I.2 by setting its digital input to O or clearing C21=0.

The tests may be halted at any moment by disabling L.I.2 the drive will trigger an alarm (A7) but any
results will be saved.

Once C42+0 has been set again, if C75=0 the default values of the parameters being tested will be
automatically reloaded, on the contrary if C75=1 remain active actual data.

In order to refine data measured it's better to execute Autotuning test the first time with C75=0 and
then the second time with C75=1.

21511 Test 1: Reading Stator Resistor Drop
This test establishes the voltage drop caused by the stator resistor and the IGBT.
During this reading, the motor remains still in its original position and a range of flux currents are

emitted. By reading the voltages and the correlated voltages the required values can be collected.
This test modifies the following parameters:
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Name Description

PRC_DELTA_VRS P76 - Voltage drop due to stator resistor

21512 Test 2: Learning the Total Leakage Induction Drop Reported to the Stator

This test establishes the voltage drop due to the total leakage inductance reported to the stator in
order to calculate the proportional gain of the current loop PI.

During this test, the motor stays practically still in its original position. Flux currents in a range of
values and frequencies are emitted so that by reading the voltages and correlated voltages the
required values can be collected. The motor has a tendency to rotate, but this phenomenon is
managed in such a way that readings are only taken when the speed is equal to zero, otherwise the
results may be unreliable.

Nevertheless it is important that the motor does not rotate at a speed exceeding more than several
tens of revolutions per minute. If it does, stop the test by disabling RUN and lower parameter P129 as
this is the test current used to establish AVis.

This test modifies the following parameters:

Name Description

PRC_DELTA_VLS P77 - Voltage drop due to leakage inductance Ld

T_STATOR P78 - Stator time constant Ts
MOT_ANISOTROPY P182 - Motor anisotropy ratio Lg/Ld
I_REG_KP P83 - Kpc current regulator proportional gain
I_REG_TI P84 - Tic current regulator lead time constant
ANYSOTROPY_RATIO Motor anisotropy
SAT_RATIO Motor saturation

SAT_RATIO_FINAL Final Motor saturation

During this test the motor may start rotating, but at low speed

In the case of sensorless control (C00=0) or SynRM control (C84=1) is measured also the motor
anysotropy. With absolute or incremental sensor, setting C82=1 (“EN_MAGNET_SEARCH?”) the
motor anisotropy is used for estimate the phase angle (P75) without motor moving.

2.1.6 IDENTIFYING MODELS OF ASYNCHRONOUS MOTOR (|M)
Name Description Min Max Default UM Scale
PRC_MOT_T_MAX P41 - Maximum torque at full load 0.0 800.0 400.0 % MOT_T_NOM 40.95
MOT_COS_PHI P66 - Nominal power factor 0.500 1.000 0.894 1000
PRC_MOT_I_T_NOM P72 - Nominal torque current 5.0 100.0 95.2 % PRC_MOT_I_NOM 327.67
PRC_MOT_I_FLX_NOM P73 - Nominal flux current 5.0 100.0 30.2 % PRC_MOT_I_NOM 327.67
T_ROTOR P74 - Rotor time constant Tr 10 10000 200 ms 1
T_STATOR P75 - Stator time constant Ts 0.0 50.0 9.1 ms 10
PRC_DELTA_VRS P76 - Vo'tagfegirsot’;rd“e to stator 10 25.0 2.0 % MOT_V_NOM 327.67
PRC_DELTA_VLS P77 = Vel Gl CLe i ahags 50 | 1000 20.0 % MOT_V_NOM 327.67
inductance
MOT_T_NOM Nominal motor torque 0.0 Nm 1
MOT_P_NOM Nominal motor power 0.0 Kw 10
PRC_DEAD_TIME_CMP P102 - Dead time compensation 0.0 100.0 22.0 % PRC_MOT_V_MAX 32.76
PRC_DEAD_TIME_CMP_XB RIS :afn”pb"itcuff';”p“”g zone 0.0 50.0 5.0 % DRV_|_NOM 163.84
MOT_VO P128 - Vc’"agvevimort]grlg;gomi”a' speed | 545 | 1000 100.0 % MOT_V_NOM 327.67
K_FLX45 P131 - Magnetic characteristic point 1 0.0 120.0 90.2 % 40.96
K_FLX55 P133 - Magnetic characteristic point 2 0.0 120.0 90.5 % 40.96
K_FLX65 P135 - Magnetic characteristic point 3 0.0 120.0 91.1 % 40.96
K_FLX75 P137 - Magnetic characteristic point 4 0.0 120.0 91.8 % 40.96
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K_FLX82 P139 - Magnetic characteristic point 5 0.0 120.0 92.7 % 40.96
K_FLX88 P141 - Magnetic characteristic point 6 0.0 120.0 94.2 % 40.96
K_FLX93 P143 - Magnetic characteristic point 7 0.0 120.0 95.8 % 40.96
K_FLX97 P145 - Magnetic characteristic point 8 0.0 120.0 98.1 % 40.96
K_FLX100 P147 - Magnetic characteristic point 9 0.0 120.0 100.0 % 40.96
K_FLX102 P149 - Magnetic characteristic point 10 0.0 120.0 102.0 % 40.96
PRC_DELTA VLS_TR , nm:t;%igm :S”uiég fr?‘}?gtg o 00 | 1000 % MOT_V_NOM 163.84

2.16.1

Motor Auto-Tuning Parameters

These parameters are extremely important for modelling the motor correctly so that it can be used to
its full potential. The best procedure for obtaining the correct values is the “Auto-tuning test”, which
is enabled with connection C42: this test must be carried out with the motor decoupled from the load.
Failure to do so may invalidate the results.|f the tests cannot be carried out for any reason, these
values will have to estimated by reading the motor plate and following these points:

The magnetizing current value is sometimes shown on the motor plate under lo. In this case,
P73 = lo/ Inom motore. If this value is not available, it will have to be estimated: set P73 to a
value that supplies a no-load motor running at rated speed with a three-phase alternate
voltage which is effective but slightly lower than the rated motor voltage. Then change P73
until d18 displays a value of about 96 - 97% .

Once P73 is established, rated torque current P72 can be established as: +/100% — P73?
The rotor time constant (in seconds) can be calculated with the following formula:

Tr = 1 1 P2 with fs rated slip frequency. P74 = Tr in milliseconds

Establish fs by reading the rated slip value, usually in rpm, on the motor plate, then compare it with
the rated speed and multiply everything by the rated motor frequency.
Check P74 by forcing the motor to request a torque current:

- changing the speed reference value brusquely
- applying different loads to the motor

and observing the behaviour of the stator voltage module. If this value is correct, the voltage
should only vary slightly in the transient phase.

These other parameters are not as important and the default values may be left if more reliable data
are unavailable.

This test reads the basic electrical parameters that characterise the induction motor being used so
that it can be modelled according to the rotor magnetic flux. After these values have been
established, the PI regulators in the current and flux loops are self-set.

There are 4 test functions. Each requires a no-load motor, i.e. decoupled from the load, if they
are to function correctly.

Connection C42 is used to enable these tests. See the table below:

C42 Enabled function
0 No test enabled
1 Only Tests 1 and 2 enabled. Motor does not
need to be rotating.
5 Only Tests 3 and 4 enabled. Motor needs to be
rotating.
3 All tests enabled. Tests carried out in quick
succession.

The display will show the following setting:

OPDEplus OPDEplus XS
7 -
Auto  H-

MWO01901E00 V_0.3




The drive is now ready to start the test. Start reading by enabling L.I.2 with its digital input and setting
C21=1 (command in series).
Once the tests have started, this setting will appear alongside:

OPDEplus OPDEplus XS

F‘l'l_ll'l R_l’

The test finishes successfully if this setting appears the following indication and the drive does not
trigger an alarm.

Atnd Ad

Now disable L.1.2 by setting its digital input to O or clearing C21=0.
The tests may be halted at any moment by disabling L.1.2 the drive will trigger an alarm (A7) but any
results will be saved.

NB: Once C42+0 has been set again, if C75=0 the default values of the parameters being tested will
be automatically reloaded (also speed regulator gains), on the contrary if C75=1 remain active actual
data. In order to refine data measured it's better to execute Autotuning test the first time with C75=0
and then the second time with C75=1.

216.1.1 Test 1: Reading Stator Drop and Dead Time Compensation

This test establishes the voltage drop caused by the stator resistor and the IGBT. It also estimates
the signal amplitude required to compensate for the effects of the dead times so that the internal
representation base of the stator voltage and the one actually generated match.

During this reading, the motor remains still in its original position and a range of flux currents are
emitted. By reading the voltages and the correlated voltages the required values can be collected.
This test modifies the following parameters:

Name Description
PRC_DELTA_VRS P76 - Voltage drop due to stator resistor
PRC_DEAD_TIME_CMP P102 - Dead time compensation

2.1.6.1.2 Test 2: Learning the Total Leakage Induction Drop Reported to the Stator

This test establishes the voltage drop due to the total leakage inductance reported to the stator in
order to calculate the proportional gain of the current loop PI.

During this test, the motor stays practically still in its original position. Flux currents in a range of
values and frequencies are emitted so that by reading the voltages and correlated voltages the
required values can be collected. The motor has a tendency to rotate, but this phenomenon is
managed in such a way that readings are only taken when the speed is equal to zero, otherwise the
results may be unreliable.

Nevertheless it is important that the motor does not rotate at a speed exceeding more than several
tens of revolutions per minute. If it does, stop the test by disabling RUN and lower parameter P129 as
this is the test current used to establish AV.s.

This test modifies the following parameters:

Name Description
PRC_DELTA_VLS P77 - Voltage drop due to leakage inductance
I_REG_KP P83 - Kpc current regulator proportional gain

During this test the motor may start rotating, but at low speed
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2.1.6.1.3 Reading the Magnetizing Current and the Magnetizing Characteristic

This test has the dual task of establishing the motor magnetizing current and reading its magnetic
characteristic.

During this test, the motor is rotated at high speed (about 80% of the rated speed) and readings are
taken at a range of voltages. After establishing the magnetizing value, 10 points of the magnetic
characteristic are taken, after which linear interpolation is carried out in order to obtain a curve similar
to the one below.

During this test the motor will rotate at a speed equal to about 80% of the rated value.

K¢ 102
100 T
98 T
96 T
94 T

92 T

0 T

88 T

86 T

84 T

82 T

80
45,0 55,0 65,0 75,0 82,0 88,0 93,0 97,0 1000 1020 ¢/ dnom

The term K¢ is equal to:

Id/I1
/ d)(D/CDNOM

i.e. it is the coefficient that when multiplied by the normalized flux in relation to the rated flux gives the
normalized flux current in relation to the magnetizing current.

The characteristic is assumed to be constant for normalized fluxes under 45%.

At the end of these readings, the results will be shown in the parameters below, which may still be
changed by the user.

1 2 3 4 5 6 7 8 9 10
¢1\IO 45.0 55.0 65.0 75.0 82.0 88.0 93.0 97.0 100.0 102.0
‘,{’A % % % % % % % % % %

P131 | P133 | P135 | P137 | P139 | P141 | P143 | P145 | P147 P149
S Y P e T P o o v P vvrr O ITPPCvRN NTPoon

The magnetizing current may also be viewed in the parameter below:
Name Description
PRC_MOT_I_FLX_NOM P73 - Nominal flux current

2.16.1.4 Test 4: Reading the Rotor Time Costant and Estimating the Stator Time Costant

This test establishes the rotor time constant from the motor and helps to estimate the stator time
constant by using data from other auto-tuning values.

During the test, the motor is rotated at the same speed as the previous test and then it goes in free
revolution

During the test, the motor rotates at a speed equal to about 80% of the rated speed and is
temporarily left to idle.
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The following parameters are modified at the end of the test:

Name Description
PRC_MOT_T_MAX P41 - Maximum torque at full load
MOT_COS_PHI P66 - Nominal power factor
T_ROTOR P74 - Rotor time constant Tr
T_STATOR P75 - Stator time constant Ts
MOT_T_NOM Nominal motor torque
V_REG_KP P80 - Kpi voltage regulator proportional gain
V_REG_TF P82 - Tfi voltage regulator (filter) time constant
I_REG_TI P84 - Tic current regulator lead time constant
I_REG_TF P85 - Tfc current regulator (filter) time constant
PRODELTA VLS TR | VolR9e Hop e s e ndctance

“PRC_DELTAVLS_TR’ is the leackage inductance measured during test 4. This value is shown only
as an indication.

By the end of this test, the current and flow regulators will have been completely self-set and made
compatible with the motor connected to the drive.

These readings also help estimate the Maximum motor torque (P41) which is important if the motor
flux has to be considerably weakened.

If C75=0 the speed regulator gains are set with the default values so that the user can set the most
suitable gains for the applications. The speed loop bandwidth depends heavily on the overall load
inertia, thus high frequency values can only be obtained if the motor-load coupling has no elasticity or
mechanical play and if the speed sensor resolution is good enough not to introduce too much noise.

Name Description
END_SPD_REG_KP P31 - KpV final speed regulator proportional gain
END_SPD_REG_TI P32 - TiV final speed regulator lead time constant
END_SPD_REG_TF P33 - TfV final speed regulator (filter) time constant

2.1.7 SPEeEDTEST

Speed test are useful for measure total system inertia and to set correctly speed regulator gains.
For safety reasons it's possible to limit maximum speed test with parameter P130, maximum motor
torque with parameter P132 and maximum space admitted for test with P134 revolutions.

The drive doesn’t go over these limits during test execution.

2.1.7.1 Start-Up Time

Start-up time is defined like the time needed to reach maximum speed (P65) with nominal motor
torque.

This autotest is useful to measure total system inertia and frictions.

For enable this test set the utility command the utility command UO1 (EN_TEST_SPD) = 1 Start Up.
In the display appears “Auto”.

Give the L.I.2 command and automatically the motor starts to move and than return to zero speed.
At this point switch off the L.1.2 command. Parameter P169 is set with the start-up time in
milliseconds, parameter P136 is set with friction measured in percent of motor nominal torque.
Automatically the utility command the utility command UO1 (EN_TEST_SPD) = 1 is cleared to 0 and
the test is finished.
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If the space admitted is enough the speed profile is trapezoidal:

A
SPD_RIF=TEST SPD_ MAX (P132)

T RIF=TEST_SPD_T_MAX (P230)

v

time

T_RIF=- TEST_SPD_T_MAX (P130)

Otherwise:

T _RIF=TEST_SPD_T_MAX (P130)

time
T_RIF=-TEST_SPD_T_MAX (P130)

2.1.7.2 Step Response

Step response is a common mode to test speed loop stability and dynamic performance.

For enable this test set U0O1 (EN_TEST_SPD)=2. In the display appears “Auto”.

At this point all speed reference are ignored, instead a fixed speed reference is calculated equals to
maximum test torque (P130) divided by speed regulator proportional gain. In this way giving this step
speed reference, the torque requested doesn’t go over maximum torque admitted.

Linear ramps are automatically disabled. Giving the run command, motor starts and try to follow the
reference with its dynamic performance.

Evaluating the speed response it's possible to understand the system stability and speed loop
bandwidth.

With Real Time Graph is possible to see the motor speed response.

Set:
Post Trigger Points = 90% Trigger Type = standard +03 Speed Reference
Trigger level = 1% Trigger slope = ascending
Sample Time =1

Channels = 2

Channel A = Standard - 003 Reference speed value after ramps
Channel B = Standard - 049 Rotation speed not filtered

Set speed regulator gain and look the step response. Try and repeat until the speed response has
good stability and bandwidth.

Motor runs at constant speed until the run command is on.

Switch off the run command to stop the motor and start a new test.

Step response test is finished only when U01 (EN_TEST_SPD) is manually clear to 0.
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Speed Regulator Gain Setting Suggestions

1. First, disable integral part setting lead time constant P32 with a big value (> 500ms).

2. Try to find the best proportional gain P31 and filter time constant P33 to obtain a step
response with max overshoot of 20%. It's important to evaluate also the acoustic and
electrical motor noise.

3. Reduce lead time constant P32 up to minimum value without increase the overshoot

Final Value -

Amplitude

Initial Value- - -

% Overshoot

1
Rise Time Settling Time Time
2.1.8 Quick START-UP
Name Description Min Max Default UM Scale
U05 - Enable quick start
EN_START_UP_APPL application 0 1 0 1
START UP SPD SEL U06 - Quick start appllca_tlon 0 4 0 1
- - speed reference selection
PRC_START_UP_sPD_REF | P00 Quickstartapplication | 1554 | 1909 0 % MOT_SPD_MAX | 163.84
digital speed reference
START UP EN REE U08 - Quick start application 0 1 0 1
- - = enable reference
PRC_APP_SPD_REF D33 - Speed reference 100 | 100 0 % MOT_SPD_MAX | 163.84
(application generated)
U07 - Quick start application
START_UP_RUN_SEL run command input 0 8 0 1
selection
START UPEN_LIN_RAMp | Y09 - Quick startapplication | 1 0 1
- - = linear ramps enable
SW_RUN_CMD C21 - Run software enable 0 1 1 1

Quick start-up is used to help the user during commissioning. Enable this function setting the utility

command U05=1. At that point the application present into the drive is disabled, output logical

function 022 (Logic Lab application active) goes at low level and Quick start-up take the control.
With the utility command UO06 is possible to select the speed reference (from analog inputs or digital

parameter P0O0). The utility command UO08 is used to enable the speed reference. The run command

is given in digital way (C21) and using a physical digital input. So, with the utility command UQ7 it's

possible to select the physical digital input necessary to give the run command and C21 is the

software run command.

With U09 is possible to enable linear ramps.
Note: at the end of commissioning remember to disable Quick start-up.
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2.2 MOTOR CONTROL

The regulation system consists of a speed regulation loop and a flux or voltage regulation loop
according to drive operation. These loops manage the reference values from the application and
generate reference values for the internal torque and flux current loops.

All the loops are controlled by integral proportional regulators with an error signal filter and work with

normalized signals so that the regulation constants are as independent as possible from the size of
the motor in relation to the drive and from the system mechanics. An additional space loop that
overlaps the speed loop can also be enabled.

sysMaxPositivePercSpeed ————»

P18 ——

N

sysMaxPositiveTorque L
sysMaxNegativeTorque L
P42 and P43 parameters ——— 3
Current limit ——————|

sysMaxTorqu¢ —8 —

Torque limit

selection

<

(D30)

sysTorqueReference 019

Torque requ

sysOnRamps

sysSpeedPercReference

+

sysSpeedRefPulses

Inversion
ref. value

sysInverterSpeedRef

sysPosRefPulses

sysOnPos

Inversion
ref. value

rounded ramps

Linear and

Overlapping
space loop

sysOnCurrent

sysSpeedEndRefPulses:

sysMaxNegativePercSpeed —————

P19 —&—v

A4

y

y
+ \—/ (oo

sysTorqueEndRef,

/—\ regulator

sysMaxEndPositiveTorque

Torque current

Flux/voltage
regulator

(D08) Flux current
regulator

(D22)

Modulator

Regulation controls speed by default; here the application manages the speed reference values, and

the torque request is used as a reference value added to the speed regulator output (feed-forward).

Note that it is a torque control and not a current control, consequently during flux weakening the
control automatically generates the request for the active current needed to obtain the required

torque.
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PMSM/SynRM Parameters

2.2.1 ACCELERATION RAMPS AND SPEED LIMIT &Ml AC Drive and Motor Coupling

Motor Control

Name Description Min Max Default UM Scale Acceleration ramps and speed limit|

P18 - Max. CW speed

PRC_CW_SPD_REF_MAX reference value limit

-105.02 105.02 105.02 % MOT_SPD_MAX 163.84

P19 - Max. CCW speed

PRC_CCW_SPD_REF_MAX L
reference value limit

-105.02 105.02 105.02 % MOT_SPD_MAX 163.84

P21 - CW acceleration

CW_ACC_TIME oo 001 | 199.99 10 s 100
CW_DEC_TIME P2 Cvzingce'era“"” 001 | 199.99 10 s 100
CCW_ACC_TIME P23 - CCVt\i’n?gce'era“o“ 001 | 199.99 10 s 100
CCW_DEC_TIME P2 = CCVt‘i’rgsce'e’a“o” 001 | 199.99 10 s 100
TE_RND_RAMP P25 - Rounded filter ime | 7 10.0 01 s 1000

constant

P30 - Emergency brake

DEC_TIME_EMCY S 0.01 199.99 10 s 100
deceleration time
EN_LIN_RAMP E36 - Enable linear ramp 0 1 1 1
EN_RND_RAMP C27 - Rounded ramp 0 1 0 1

EN INV SPD REE E377 Invert reference 0 1 0 1
- = = signal software

D02 - Speed reference

PRC_TOT_APP_SPD_REF -100 100 0 % MOT_SPD_MAX | 163.84
value before ramp
PRC_END_SPD_REF D03 - Speed reference -100 100 0 % MOT_SPD_MAX | 163.84
value after ramp
PRC_SPD_REF_MAX Y = L sz 0 %MOT_SPD_MAX | 163.84
PRC_SPD_REF_MIN D58 - Max negative 0 %MOT_SPD_MAX | 163.84

spd_ref

In the standard application, by default (E36=1), the speed reference value passes across a ramp
circuit that graduates its variations before it is used. Parameters P21, P22, P23 and P24 can be used
to establish independent acceleration and deceleration slopes in both directions of movement,
establishing the time required to pass from 0 to 100% in seconds. In particular (see diagram):

P21 sets the time the reference value requires to accelerate from 0 to +100%

P22 sets the time the reference value requires to decelerate from 100% to 0%
P23 sets the time the reference value requires to accelerate from 0% to -100%
P24 sets the time the reference value requires to decelerate from -100% to 0%

Setting sensitivity is 10 msec and the time must be between 0.01 and 199.99 seconds.

The default values are the same for all the parameters and are equal to 10 sec.

In the standard application, ramps can be enabled via a configurable logic input (122) which works
parallel to connection E36: 122=H is the same as setting E36=1. This input ensures maximum
flexibility in ramp use in that the ramps are enabled only when required.

In the other application please refer to the specific documentation in order to enable the ramps

The ramp may also be rounded in the starting and finishing phases by setting C27=1 via the rounding
time set in seconds in P25 with resolution 0.1 sec and a range from 1 to 199.9 sec. (default 10 sec).

100%%
N\
P23 P24
O -
P21 P22
—p)
-100% 2xP25 __, \ /

Rounding can be enabled on its own with C27=1, which will filter the overall speed reference value
only.

Some special applications may enable the linear ramps differently. See the respective instruction file
for further information.
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2.2.1.1 Frequency Jumps to Avoid Resonances for Asynchronous Motors

Using the parameters P179, P180, P181 and P182 it is possible to exclude, as working frequencies, all
those frequencies falling within the two bands defined between P179 — P180 and P181 — P182,
where P179, P77, P78 and P182 are expressed as % of the maximum working frequency (see
diagram)

f_work/fmax(%)
Output
P182
P181
P180
P179

P179 P180 P181 P182 £ work/fmax(%)
Input

Wherever exclusion bands are pre-set the drive behaves in the following way:

If the set frequency reference falls within the exclusion band it is maintained at the lower value of the
band, if the set value is less than the mid band value, while if the value is greater than the mid band
value it assumes the upper value.

In a transitional phase however the system passes through all of the band’s frequencies (ramp). The
use or otherwise of the exclusion bands requires the setting of the corresponding connection C81:
C81=0 no band

C81=1 Band 1 (P179-P180)

C81=2 Band 1 (P179-P180) and Band 2 (P181-P182)

For example if the working fmax = 50Hz and the plant presents two resonance frequencies which are
quite clear at 45Hz and 35Hz the frequencies between 43 - 47 Hz and 33 - 37 Hz could be excluded
setting

P179 = (33/50)* 100.0 = 66.0% First band
P180 = (37/50)* 100.0 = 74.0%
P181 = (43/50)* 100.0 = 86.0% Second band

P182 = (47/50)* 100.0 = 94.0%

C81=2 Enables both exclusion bands

2.2.1.2 Speed Limit

Speed limits are usually set by parameters P18 and P19 but it's possible also enable analog limits. In
the standard application Al1, Al2, A3 or Al16 can be configured like positive, negative or symmetrical
speed limit. In this case will be active the lower speed limit between digital and analog values.
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2.2.2 SPEED CONTROL

Name Description Min Max Default UM Scale
END_SPD_REG_KP P31 - KpV final speed 01 400.0 6 10
regulator proportional gain
END_SPD_REG_TI P32 MV finallspeed 01 3000.0 30 ms 10
regulator lead time constant
END_SPD_REG_TF P33 - TRV final speed 0.0 25.0 04 ms 10
- — - regulator (filter) time constant
EN TE2 SPD REG C69 - Enable 2nd order filter 0 1 0 1
- - on speed regulator
START_SPD_REG_TF P34 - TiV initial speed 0.0 25.0 04 ms 10
= = - regulator (filter) time constant
P44 - End speed for speed PI o
PRC_SPD_THR_GAIN_CHG e 0.0 100.0 0 % MOT_SPD_MAX | 163.84
START_SPD_REG_KP P45 - KpV initial speed Pl 0.1 400.0 4 10
proportional gain
START SPD_REG Tl P46 - TiV inifial speed Pllead |~ o 3000.0 80 ms 10
time constant
EN_SPD_REG_MEM_CORR | C77-Enable Pl speed gains 0 1 0 1
= - - - compenstation
EN_SPD_REG_D C72 - Enable feedforward 0 1 0 1
SPD_REG_KD_TF2 P168 - Second order 00 | 10000 2 ms 10
- - - feedforword filter
NOTCH_FREQ P 'meCh 3L 00 2000.0 0 Hz 10
requency
NOTCH_BW P55 - Notch bandwidth 0.0 3000.0 0 Hz 10
NOTCH_DEEP C92 - Notch filter deep 0 1 0.1 100
NOTCH_RID C93 - Notch filter reduction 0 1 1.0 100
PRC_MOT_SPD_MAX 1Pl = Ma"gl‘;‘:m szl 0.0 1250 | 120.0024 | % MOT_SPD_MAX | 163.84
PRC_LSE_CTR_MAX_ERR P56 - Max speed error 0.1 200.0 200.0 | % MOT_SPD_MAX | 40.96
admitted in control
PRC_END_SPD_REF DI - Szt lpimeie velle | g 100 0 % MOT_SPD_MAX | 163.84
after ramp
PRC_MOT_SPD D04 - Speed reading -100 100 0 % MOT_SPD_MAX 163.84
MOT_SPD D21 - Motor rotation speed 0 rpm 1
PRC_T_REF D05 - Torque request -100 100 0 % MOT_T_NOM 40.96
SB_MOT_SPD_MAX E27 5 Second bank Max. 50 30000 3000 rpm 1
operating speed
E28 - Second bank KpV
SB_SPD_REG_KP speed regulator proportional 0.1 400.0 6 10
gain
E29 - Second bank TiV
SB_SPD_REG_TI speed regulator lead time 0.1 3000.0 30 ms 10
constant
E30 - Second bank TfV
SB_SPD_REG_TF speed regulator (filter) time 0.0 25.0 0.4 ms 10
constant
E31 - Second bank CW
SB_CW_ACC_TIME acceleration time 0.01 199.99 10 s 100
E32 - Second bank CW
SB_CW_DEC_TIME ‘Jeceleration ime 0.01 199.99 10 s 100
SB_CCW_ACC_TIME (=88 = e (gal GeR 001 | 199.99 10 s 100
acceleration time
SB_CCW._DEC_TIME E34 - Second bank CCW 001 | 199.99 10 s 100
- - - deceleration time
SB_ON E35 - Second bank active 0 1 0 1
SPD_REG_SETTING U02 - Speed regulator 0 4 0-No
- - autosetting
SPD_LOOP_BW P20 - Speed loop bandwidth 0.1 200.0 7.5 Hz 10.0
SPD_LOOP_BW_MAX Max Speed loop bandwidth 0.1 200.0 Hz 10.0
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2.2.2.1 Managing Speed Reference Values

The application generates two speed reference values:

e One, sysSpeedReference, is a percentage of the maximum speed (set in parameter P65)
displayed in internal value d33 and on monitor 041.

e The other, sysSpeedRefPulses is pulses for a period of PWM. This particular reference is
used so as not to be lose any pulses if the frequency input is used. Internal normalization is
done with 65536 pulses per mechanical revolution, but it's possible to enable high resolution
(32bits per turn) by application. Standard application 0.24 works with 32 bits.

After these two reference values have been processed they are added together in order to obtain the
total speed reference value.

2.2.2.2 Inverting and Limiting Speed Reference Values

In the standard application, logic function 112 “Speed reference value inversion”, which is assigned
to an input (the default is L.1.6 pin2-M3), or connection E37 are used to invert the reference value
according to the following logic (OR-exclusive):

112 = 0E37=0 Reference value not inverted (default values)
112 = 1E37=0 Reference value inverted

112 = 0E37=1 Reference value inverted

112 = 1E37=1 Reference value not inverted

The reference value is inverted before the ramp thus, if the ramp is not disabled, the direction of
rotation changes gradually (default P237=0 and 112=0).

There is another chance, to invert positive speed rotation setting C76=1.

Enabling this function, with the same speed reference and speed measured, the motor rotates in
reverse direction. After this setting is necessary restart motor sensor autotuning test with C41=1,
because the drive has to learn the new positive rotation direction.

Parameters P18 and P19 are used to limit the total reference value within a range set between these
two values; P18 is the maximum limit (positive speed) and P19 is the minimum limit (negative speed).
These two parameters may be set at a range from +105%, thus special settings may be used to limit
operation within the 2 quadrants or within just one quadrant.

The following settings are provided by way of example:

P18 = 100.0% P19 = 100.0% -100.0% < speed reference value < 100%
P18 = 30.0% P19 = 20.0% -20.0% < speed reference value < 30%
P18 = 80.0% P19 =-20.0% 20.0% < speed reference value < 80.0%
P18 =-30.0% P19 = 60.0% -60.0% < speed reference value < -30.0%
P18 = 0% P19 =100.0 % speed reference value only negative

P18 = 100.0% P19=0% speed reference value only positive

2.2.2.3 Speed Control Alarms

Starting from 12.00 software revision is available a new alarm A.9.6 if the drive loses the speed
control.
This alarm is activated if:
e speed reference and actual speed goes in opposite direction
e the error between speed reference and actual speed is greater than parameter P56
“‘PRC_LSE_CTR_MAX_ERR”. P56 default value is 200%o0f max speed so the alarm is
disabled. When sensorless control is enabled, automatically P56 goes to 10%. (This control
is disabled during “ Start-up time autotuning” ).

Moreover there is another alarm A.9.2 that is activated if the speed is greater than P51
‘PRC_MOT_SPD_MAX".

MWO01901E00 V_0.3



2.2.2.4 2nd Order Speed Regulator Filter

The speed regulator filter can be changed by using a 2nd order one.

To enable this function set C69=1. Parameter P33 will always set the filter time constant in
milliseconds, and thus its natural pulsation, given that internal damping is always set to 0.8 so that
the filter is quick to respond but does not overshoot.

Note that enabling a 2nd order filter means reducing the margin of system stability, hence the filter
time constant value must be thought through carefully before setting so as not to create instability:

X2 X2

e U

»
>
w

-40dB/dec Useful area for

-20dB/dec 2nd order filter

By taking as reference the 1st order filter time constant tolerated by the system, the 2" order filter
has to be set to double frequency (half time) so that it has the same phase margin.

The effects of the 2nd order filter will be better than the 1st order filter only when the frequency is
double that of the 2nd order filter.

Example: if a 1st order filter with a time constant P33=0.8 ms passes to a 2nd order filter, P33=0.4
ms has to be set to have the same stability margin.

2.2.2.5 Variable Speed Regulator Gains

Speed regulator gains can be varied according to actual speed: P45 is the proportional gain at zero
speed, P46 is the initial lead time constant and P34 is the initial filter time constant. Setting P44 (a
percentage of the maximum speed) with the end variation gain speed establishes a linear gain
variation that ranges from the initial values (P45,P46 and P34) to the final values in P31,P32,P33.
Setting P44=0.0 disables this function so that the gains set in P31, P32 and P33 are used.

A
P45 P32 Ta lead time constant
P33 Tf filter time constant
P46 P31 Kp proportional gain
P34 i
: |-
P4I4 speed in % of max speed
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2.2.2.6 Torque Feed-Forward on Speed Reference

It's possible to enable the Torque feed-forward on speed reference using C72 connection:

It possible to estimate the torque reference needing for the speed variation requested with the speed
reference derivative using a II° order filter (time constant in P168 in ms) and taking account of total
inertia (setting parameter P169 Startup time).

Speed reference C72 :_ + t_rif
1 ° [ % Nominal motor torque]

‘ P169

v

T=P168

The Startup time is the time necessary for motor and load to reach the maximum speed (set in P65)
with the nominal motor torque. This data has to be set in milliseconds in parameter P169.

It's useful to set some milliseconds of filter (P168) on order to avoid too much noise on torque
reference for the time derivative.

When it's enabled this function the torque reference produced is added to the speed regulator output.
The torque feed-forward can be very useful in the servo-drive application when the target is to follow
very promptly the speed reference, because it increases the bandwidth without using high gains on
speed regulator.

Notel: torque feed-forward isn’'t appropriate in load variable inertia applications.

2.2.2.7 Notch Filter

Starting from 12.00 revision it's possible to enable a notch filter that works between speed regulator
and current loop. The Notch Filter is implemented in the control system to reduce the effect of the
mechanical resonances of the plant, that usually limits the speed bandwidth.

To configure the filter are available four parameters: P54, P55, C92, C93.

The NOTCH_FREQ (P54) is the center filter frequency, the NOTCH_BW (P55) is the filter bandwidth,
the NOTCH_DEEP (C92) is the filter amplitude and the NOTCH_RID (C93) is the different filter gain
over filter bandwidth.

In order to enable the Notch filter is enough to set the NOTCH_FREQ (P54) different from zero.

To easy use of this filter is possible to set NOTCH_FREQ=NOTCH_BW-=frequency to remove and
leave the other two parameters to its default value, NOTCH_DEEP=0.10 and NOTCH_RID=1.00 (no
reduction).

Notch Amplituce

NOTCH_RID C93

NOTCH_BW P55 P

-20

25

Motch Phasze
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2.2.2.8 Speed Regulator Second Bank

In the standard application, this function is used to change on-line the speed regulator parameters
(P31+P33), the maximum speed (P65) and the linear ramps acceleration times (P21+P24), to
achieve a good reference resolution, working at low speed.

For enable the second parameters bank (E27+E34) it's necessary to set the parameter E35=1,
otherwise to bring at high level the logical function 126 using one of the 8 logical inputs.

When the function is activated the standard data (P31+P33, P65 and P21+P24) are automatically
exchanged with the second bank (E27+E34) and the connection E35 is set to 1.

The exchange will be executed only if the working speed is lower than the new maximum speed, this
is useful to avoid the over speed alarm A.9.2.H.

126 L>H
Speed regulator m
Maximum speed P65 E27
Proportional gain Kp P31 E28
Lead time constant Ta P32 E29
Filter time constant Tf P33 E30
CW acceleration time CW P21 E31
CW deceleration time CW P22 E32
CW acceleration time CCW P23 E33
CW deceleration time CCW P24 E34

_—= 7
26 H->L

If the speed is greater than new maximum speed, the activation command is ignored.
If the speed ramps are active your value will be automatically calculated to avoid sharp transitory.

The parameter E35 keep memory of second parameters bank activation.

When the drive is switched on, the parameter E35 and the logical input 126 are tested: if there is
coherence no action is taken, otherwise the parameter E35 is automatically changed to line up with
logical input 126 and the data are exchanged.

When the function is disabled, bringing 126 to low level or clearing E35=0, data are automatically
exchanged, with initial value restore.

2.2.2.9 Speed regulator Autosetting

In order to use this function is necessary to measure the start-up time (P169), one way is execute
“Start-up time” test (see par 2.1.6.1), for. At that point is possible to enable speed regulator auto-
setting with parameter “SPD_REG_SETTING".

Description Limitation

0—-No

1 — Stable speed loop bandwidth 2.5 Hz P31 <50

2 — Medium | speed loop bandwidth 15 Hz P31 <50

3 — Dynamic | speed loop bandwidth 20 Hz P31 <50

4 — Max speed loop corresponding to P31=50 speed loop bandwidth < current loop

bandwidth/4

5 — Manual with this selection it's possible to set P31 < 100 and speed loop bandwidth <
manually, with parameter P20 [Hz], the current loop bandwidth/4
speed loop bandwidth

If “SPD_REG_SETTING” is # 0, automatically are changed speed regulator gains P31, P32, P33
and than SPD_REG_SETTING” is cleared to 0.

With every selection the second order filter is enabled and variable gains disabled.

The “SPD_LOOP_BW_MAX” internal value show the max speed bandwidth admitted with the actual
current bandwidth and sensor used.
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PMSM/SynRM Parameters
AC Drive and Motor Coupling

Motor Control 2.2.3 TORQUE AND CURRENT LIMITS

Acceleration ramps and speed limit

Speed Control

Name Description Min Max Default UM Scale
PRC_DRV_|_PEAK P40 - Current limit 00 | 2500 200 % DRV_|_NOM | 40.96
PRC_DRV_CW T _MAX | P42-Maximum torque in the 00 | 4000 | 2000 % MON_T_NOM | 40.96

positive direction of rotation
PRC_DRV_CCW T MAX | P43-Maximumitorqueinthe | 5, | 4 -200.0 % MOM_T_NOM | 40.96

negative direction of rotation
PRC_DRV_T_MAX D30 - Maximum torque 0 400 0 % MOT_T_NOM | 40.96
PRC_DRV_I_T_MAX D31 - N(I:iﬂ:#trﬂn:?trque by 0 400 0 % MOT_T_NOM | 40.96
PRC_DRV_|_MAX D29 - Current limit 0 400 0 % DRV_|_NOM | 40.96

2.2.3.1 Choosing the Active Torque Limit

The positive and negative torque limits are chosen to restrict the following values:
e P42 /P43 = maximum torque, in both directions according to rated torque;

e Maximum torque set by the current limit;

o Maximum torque limit reference value generated by the application: sysMaxTorque
(symmetrical), sysMaxPositiveTorque and sysMaxNegativeTorque (asymmetrical);

e Maximum torque limited by the regulator output in order to back up the bus voltage
should the mains fail;

e Maximum torque limited in the controlled braking phase (as long as this function is
enabled by setting C47=1).

sysMaxPositiveTorque

sysMaxTorque

|———O Maximum torque CW

D30

Maximum torque
set by current limit

Vbus

Gl R ] %
- c34=1 regulator
Vbus_rif - C34=1 Mns off Maximum torque CCW
c47 )

4
N\

1P23 |—

V controller ca47
brake

sysMaxNegativeTorque

MWO01901E00 V_0.3



2.2.3.2 Maximum Motor Torque Limit for Asynchronous Motors

The induction motor has a maximum torque that depends on its construction characteristics.

The graph below illustrates the progress of a torque curve according to speed with the motor
powered by a constant frequency (Ns). The same graph can also be referred to when an inverter is
used, reading it as torque delivered according to slip, i.e. the difference between the rotation speed of
the electrical values and the rotor (Ns — N in the graph).

I y M
Id = starting current

/D L
In = rated current
lo = no-load current

Md = starting torque

Ma = acceleration torque
Mm = max. torque

Mn = rated torque

Nn = rated speed
Ns = synchronism speed

In
lo ]

A'IN NS
3-phase induction motor torque (M) and current (1)
curve according to number of revolutions (N).

The graph illustrates how the delivered torque increases according to slip up to a certain point
represented by the maximum motor torque. If the maximum torque is exceeded, control is lost in that
the torque decreases even when the current is increased.

Itis proved that the maximum motor torque decreases during flux weakening in proportion to the
square of the ¢/¢nom ratio. Thus the motor has three working areas:

= Constant torque: the maximum torque is available up to the rated speed (as long as the
current to deliver it is available);

= Constant power: over the rated speed, flux is reduced proportionally to speed, the available
torque also drops in proportion to speed, the power delivered is constant;

=  Maximum torque: after reaching the maximum torque, which decreases with the square of
the speed, the available torque will start to drop with the square of the speed and the power
delivered will decrease in proportion to the speed.

Max. torque

Available torque

Power MAXIMUM TORQUE
delivered ZONE

CONSJrANT

TORQUE

ZONE
CONSTANT
POWER
ZONE
0 Nominal speed " Speed

To ensure regulation stability, P41 must be set with the Maximum torque divided by Rated motor
torque. This limit will decrease during flux weakening with the square of the speed.
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2.2.3.3 Maximum Current Limit

The drive is fitted with a maximum current limiting circuit that cuts in if exceeded, restricting the
maximum current delivered to the lowest value from among parameter P40, the value calculated by
the drive thermal image circuit, and the motor thermal protection circuit.

P40 is used to programme the maximum current limit delivered by the drive from 0% to the maximum
authorised value, which depends on the type of overload chosen with connection C56.

Torque and Current limits

Current control|

P40
Drive thermal o < ILmime g max Maximum torque set
i —> by current limit
image y
\ Iluw’ leLusso”
Motor thermal ¢, lvusso O—— —
protection !
H
! L
I » Possibile limit on
flux current
2.2.4 CURRENT CONTROL
Name Description Min Max Default UM Scale
EN_I_CNTRL E38 - Enable only current control 0 1 0 1
EN | FE E49 - Enable _feedforward torque 0 1 0 1
—= reference in speed control
EN_I_CNTRL_SPD_LI C39 - Enable speed limitation in
0 1 0 1
M current control
P83 - Kpc current regulator
I_REG_KP iyt fel 0.1 100.0 0.6 10
|_REG_TI P84 - Tic current regulator lead time 0.0 1000.0 5.3 ms 10
constant
PRC_I_REG_KP_COE Pq.26 - Kpl Corrective coeff. 0.0 200.0 100 % 40.96
FF estimated Kp for current loops
| REG TF P85 - Tfc (;urrent regulator (filter) 0.0 250 0 ms 10
- - time constant
|_LOOP_BAND Current loop bandwidth 0 Hz 1
P158 - Corrective coefficient for o
PRC_I_DECOUP decoupling terms 0.0 200.0 0 % 40.96
DIS_|_DECOUP C59 - Disable dynamic decoupling + 0 1 0 1
feedfoward
|_DELAY_COMP P160 - PWM delay compensationon | g55 5 | gog.0 52 % TPWM 40.96
the currents
PRC_IQ_REF D07 - Request torque current Iq rif -100 100 0 % DRV_I_NOM 40.96
PRC_ID_REF D08 - Request mar%”et'z'”g currentld |4 100 0 % DRV_|_NOM 40.96
PRC_IQ D15 - Current torque component -100 100 0 % DRV_I_NOM 40.96
PRC_ID D16 - Current magnetizing -100 100 0 % DRV_|_NOM 40.96
component
PRC_VQ_REF D20 - Vq rif -100 100 0 % MOT_V_NOM 40.96
PRC_VD_REF D22 - Vvd rif -100 100 0 % MOT_V_NOM 40.96
MOT_I D11 - Current module 0 A rms 16
EL_FRQ D13 - Rotor flux frequency 0 Hz 16
ACTV_POW D01 - Active power delivered 0 kW 16
PRC_MOT_T D35 - Actual torque produced -400 400 0 % MOT_T_NOM 40.96

Current regulators generate the voltage reference values required to ensure torque and flux currents
that are equal to their reference values.

The current signals processed by these regulators are expressed according to the maximum drive
current, which means that they are affected by the ratio between the rated motor current and the
rated drive current (P61). To ensure good control, this ratio should not drop below 35 - 40% i.e. Do
not use a drive that is more than two and a half times larger than the motor, nor a motor that is more
than one and a half times larger than the drive.
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The flux current is displayed as a percentage of the rated motor current in d16, while the torque
current is displayed as a percentage of the rated motor current in d15. The constants of these
regulators are established in engineering units by parameters P83, proportional gain Kp; P84, time in
ms of the lead time constant Ta equal to the integral regulator time constant multiplied by the gain
(Ta = Ti*Kp); and P85, filter constant in ms.

Parameters P83 and P84 cannot be changed directly because they are considered to be

perfectly calculated by the auto-tuning. P83 can only be changed by accessing BDF DIGITAL

reserved parameter P126 “Multiplication coefficient Kp and current loop”

There is dynamic decoupling between the direct axis and the orthogonal axis with a low default gain.
Should there be any doubts as to whether the dynamic decoupling is working properly, then it can be
disabled by setting C59=1.

2.2.5 DRIVE TORQUE CONTROL

In the standard application is possible to enable only torque control with parameter P238 or digital
input function 101 (“Torque control”). In that case speed regulator is disabled and torque reference is
taken from analog or digital signals (see standard application).

Working in torque control are possible two different approach:

e Torque control with speed limit: setting C39=1 (EN_ICNTRLSPD-LIN) enable the speed
limitation with the speed regulator when limits are reached.

e Torque control with soft switch to speed control: clearing C39=0 (EN_ICNTRLSPD_LIM)
disable the speed limitation but enable the soft switch with speed control. If on-line torque
control is disabled, speed regulator starts its torque demand from last torque request.

In order to enable torque feed-forward set E49=1

PMSM/SynRM Parameters

2.2.6 VOLTAGE/FLUX CONTROL (SYNCHRONOUS MOTOR) ot o
Acceleration ramps and speed limit
Name Description Min Max Default UM Scale Speed Control
n Torque and Current limits
V_REF_COEFF P36 - Kv Max operating voltage 0.0 400.0 400.0 40.96 Siitrént Eoiiiol
multiply factor
P80 - Kpi voltage regulator
V_REG_KP . > 0.1 100.0 0.1 10
- - proportional gain
V REG TI P81 - Tii \_/oltage regulator lead 0.0 1000.0 1 ms 10
- - time constant
V REG TF P82 - Tfi v_oltage regulator (filter) 0.0 25.0 0 - 10
- - time constant
MOD_INDEX_MAX P122 - Max. modulation index 0.500 0.995 0.98 1000
PRC_V_REF DCBUS | P125-Voltage reference function 00 100.0 | 96.00513 % 327.67
of DC bus
DIS_FLUX_WHEAK C38 - Disable flux weakening 0 1 0
V_DELAY_COMP PUSH A [P0 CEEY STMPRERIIN | coan | ggae 142 % TPWM 40.96
on the voltage
V_REF D09 - Voltage reference value at -100 100 0 % MOT_V_NOM 40.96
max. rev.
D17 - Stator voltage reference
MOT_V Vel meanle 0 V rms 16
D18 - Stator voltage reference
PRC_MOT_V value module -100 100 0 % MOT_V_NOM 40.96
MOD_INDEX D19 - Modulation index -100 100 0 40.96

The voltage regulator stars to work only when the absolute value of stator voltage produced reaches
the reference imposed (it is shown in the internal value d09).

This could be happen if much current is required during a transitory or if it is required to work in
steady state at speed greater than nominal motor speed.

The active voltage reference is always the smallest of two values, which are normalized in relation to

the nominal motor fem (P62):

. Parameter P64 “Maximum working voltage” multiplied by coefficient P36 (def. 400%)

. A term linked to the direct Bus voltage with a margin set in parameter P125 (default 96%)
because the maximum stator voltage produced may not exceed the direct voltage divided by

V2
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0-400%
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! + Voltage i
< - O Regulator L
Vbusx P125 Voltage . /-Idma> c3g  Flux weakening
Jaxv reference P80; P81 e P82 reference
xVnom
7 \No/ current
p1gl|# | Produced N R
voltage module T >
+ Torque limit
in Flux

Vmax onom 1 weakening
X X—
Enom o AVIs| area

The connection C38 if equal to 1 (def. 0) disables the voltage regulation.

With the default setting (P36=400%) the voltage reference is set by direct Bus voltage and this
meaning that flux weakening starts only if it is really required a stator voltage greater than available.
In every case, if the user wants to limit the produced voltage, it can be possible to act on parameters
P64 (Maximum voltage) or on P36 that is changeable on-line.

Some considerations about working on flux weakening state:

e It will be possible to reach working speed greater than nominal motor speed.

e The current needed to reduce the magnetic flux is present also without any load, its
amplitude is inversely proportional to the motor inductance. For this reason the available
torque current is reduced.

e There is also a torque limit to control voltage reducing active current.

e If the current needed to reduce magnetic flux is greater than maximum drive current, the
drive goes in alarm A04 with 3 because it isn’t possible to work in current and tension limit.

Keep many attention to the fact that at maximum speed the motor b.e.m.f. will not be grater
than 550V rms, because on contrary, if the convert for any reason takes off the flux weakening
current (for an alarm or only because it is switched off the run command) the motor will be
able to produce a high voltage that could damaged the internal converter capacitors.

The constants of these regulator are established in engineering units by parameters P80,
proportional gain Kp; P81, time in ms of the lead time constant Ta equal to the integral regulator time
constant multiplied by the gain (Ta = Ti*Kp); and P82, filter constant in ms.

It's recommended of not modify this gains because they are considered to be perfectly calculated.

2.2.7 MAXIMUM SPEED LIMIT ON THE BASIC OF NUMBER OF MOTOR POLES

The drive is able to control PMSM motor up to 160 poles, but there are some automatic limitation of
maximum speed on the basic of number of motor poles, due to ratio between PWM frequency and
max output frequency that must be at least 10 times.

The maximum speed (P65) is automatically reduced according the following equation:

6+ fowm _ 12%P101

nmax -

Nmot polar couples P67

In the following table are shown as example the maximum speed limit working at 5KHz of PWM
(default):

P67 2 4 6 8 10 12 14 16 18
NmAX 30000 | 15000 | 10000 7500 6000 5000 4285 3750 3333
P67 20 22 24 26 28 30 32 34 36
NmAX 3000 2727 2500 2307 2142 2000 1875 1764 1666
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2.2.8

This function is useful when the drive has to control a PMSM motor with incremental sensor.
Setting C78 =1 (1 Step phasing) at the first run command a fixed angle current is injected on the
motor, with a

linear ramp (1,6 seconds with PWM=5KHZz) up to value set on P114 ; at this point the motor starts
to move to align with the current.

The control test the motor velocity and if it becomes greater than 0.4% of maximum motor velocity
(P65) the current is reduced to decrease the velocity itself.

When the motor is aligned with the magnet, there is a wait of 6 seconds (with PWM=5KHz), after
that the function is finished and it goes at high level the logical function 018 “IPP executed”.

At this point it is necessary to switch off the run command and automatically is stored in parameter
P75 the initial angle.

After that, the drive is able to control the motor as long as the regulation card is switched on.

INITIAL POLE POSITION DETECTION (IPP)-ONLY FOR PMSM

Setting C78=2 (3 Step phasing) the IPP function is made in 3 steps by a rotation sequence CW,
CCW, CW. This allow to detect the pole position with a lower rotation absolute movement.

This motor phasing function works well only if the motor can runs without load, and it requires an
angular movement max of 180°/motor poles couple.

Starting from 22.00 revision is been introduced a new technique for find magnet position without
motor movement: Stationary Rotor Initial Position Recognition for IPM motors

In order to measure the magnet position without move the motor is possible to use the motor
anisotropy and saturation. This function works well especially with IPM (Internal Permanent Magnet)
motors because these motors have a good anisotropy, it's more complicated with isotropy motors.
Set “‘EN_MAGNET_SEARCH” C82=1 for enable this function.

At first run command for a time of about 150ms the magnet is searched with a maximum current of
“PRC_I_TEST_MIS_ANYS” P128 in the first part and “PRC_I_TEST_MIS_SAT” P129 for the last two
measures when motor saturation is checked.

The search is completed if anisotropy measured is great than 10% or saturation great than 10%, on
the contrary alarm A0.0 appears.

After magnet search the logical function 018 “IPP executed” goes at high level and the motor starts
to run following the speed reference.

2.2.9 MAXIMUM TORQUE PER AMPERE (MTPA)-ONLY FOR PMSM-IPM

Name Description Min Max Default UM Scale
VF_EN_DCJ C83 - Enable DC brake 0 1 0 1
MTPA_SGNL_AMPL | P185- MTPAS%T’;:“”"Q [DIESEC I 100.0 1.0 % 163.84
SPD_LOOP_BW P20 - Speed loop bandwidth 0.1 200.0 7.5 Hz 10.0
P186 - MTPA regulator
MTPA_KP proportional gain 0.0 400.0 50 10
P187 - MTPA regulator lead time
MTPA_TI costant 0.1 3000.0 100 ms 10
MTPA_WAIT_TIME PAEE] = IR DI Tme sy 0.1 400.0 2.0 s 10
- - speed variation
MTPA_MIN_TRQ P189 - MTfPA minimum torque 0.0 400.0 30.0 % MOT_T_NOM 40.96
or control
SET_MTPA_INIT_ANG C86 - Force MTPA Initial Angle 0 1 0 1
MTPA INIT ANG P190 - MTPA Initial Current 90.0 90.0 0 o 10
- Angle over 90 degrees
MTPA_PID_OUT MTPA PID output 0 % 360° 100

This function is useful in Energy applications if an IPM (Interior Permanent Motor) is used.

The basic idea is to inject an electrical angle perturbation in the system at fixed frequency (half speed
bandwidth) and amplitude (“MTPA_SGNL_AMPL” P185), try to found the best working point, with
minimum current.

MTPA function works only with stable speed (“MTPA_WAIT_TIME” P188 time after speed variation)
and with a minimum torque produced (“MTPA_MIN_TRQ” P189).

MTPA function changes the current application angle referred to magnet, starting from nominal motor
current angle. With connection C86=1 it's possible to force the MTPA Initial Angle over 90° with
parameter P190 “MTPA_INIT_ANG”.

In the internal data “MTPA_PID_OUT” is showed the actual angle.
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PMSM/SynRM Parameters
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SynRM options

2.2.10 SYNRM CONTROL

Name Description Min Max Default UM Scale

EN SYNRM CTRL C84 - Enable SynRM Motor 0 5 0 1

— - Control
C85 - SynRM Motor inverse

RIL_INV_SAT STEReT 0 1 0 1

PRC_MOT_IQ_NOM SynRM motor actve nominal 0 % MOT_|_NOM 10

PRC_MOT ID_NOM SynRM motor reactive nominal 0 % MOT_|_NOM 10
current

INNER_ELLIPTIC SynRM motor inner elliptic 0 1

Starting from 22.10 revision is possible to control also Synchronous SynRM Motor.
With connection C84 can be choose if there are magnets inside the motor:

C84=1 “EN_Hybrid SynRM (with magnets)”

Sensored

For this kind of motors are available formulas for calculate always the best working

point neglecting the inductances saturation. Formulas work well only if a speed

sensor is available.
During commissioning, follows these steps:

With C41=1 verify coherence between motor phases and speed sensor

With C42=1 motor anisotropy is measured and phase angle P75 is

estimated

With C42=2 the motor is bring to about 80% of nominal speed, after that
current is closed to zero. In this way it's possible to measure the motor

bemf (P181) and find out the correct phase angle P75.
Using formulas is possible to work up to five times nominal motor speed.
Sensorless
In sensorless control it's better to work without formulas, so clear C84=0.

For measure magnet position for every start, it's necessary to enable
“EN_MAGNET_SEARCH” C82=1.

During commissioning execute autotuning with C42=1 and C42=2 for estimate the

best motor model.

In order to work in the best point is preferable enable always MTPA function but
with “MTPA_SGNL_AMP” P185= 0, in this way a fixed ratio between active and
reactive current is forced. With “SET_MTPA_INIT_ANGLE” C86=1 is possible to

choose the current angle over 90° with parameter “MTPA_INIT_ANG” P190.

C84=2 “EN_Pure SynRM (no magnets)”

Sensored

Also for this kind of motors the formulas can be used for calculate always the best

working point neglecting the inductances saturation.
During commissioning, follows this steps:

With C41=1 verify coherence between motor phases and speed sensor

and measure phase angle P75 (with max current possible P114).
With C42=1 motor anisotropy is measured.

Sensorless

Sensorless control for SynRM motors without magnets isn’t possible.

For Energy applications it's preferable to use MTPA function that works only if formulas are disabled

with C84=0. The MTPA function is automatically disabled when maximum voltage is reached, but

isn’t possible to work into to deep weakening area.
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2.2.11 VOLTAGE/FLUX CONTROL (ASYNCHRONOUS MOTOR)

Name Description Min Max Default UM Scale
MOT_WAIT_DEMAGN P28 - Motor demagnetization 0 3000 0 ms 1
- - waiting time
P29 - Motor magnetization
MOT_WAIT_MAGN e 50 3000 300 ms 1
MAGN_SEL C38 - Motor Mggnetlzatlon 0 2 0 1
selection
PRC_FLX_REF P35 - Flux Reference 0.0 120.0 100 % MOT_FLX_NOM 40.96
V_REF_COEFF P36 - Kv Max operating voltage 0.0 100.0 100 327.67
- — multiply factor
PRC_FLX_MIN P52 - Minimum Flux admitted 0.0 100.0 2 % MOT_FLX_NOM 40.96
P80 - Kpi voltage regulator
V_REG_KP proportional gain 0.1 100.0 10.0 10
VF_V_REG_TA P81 - VIt Ti voltage regulator 0.0 1000.0 20.0 ms 10
- = - lead time constant
V_REG_TF P82 - Tfi v_oltage regulator (filter) 0.0 1000.0 12.0 ms 10
time constant
MOD_INDEX_MAX P122 - Max. modulation index 0.500 0.995 0.98 1000
PRC_V_REF_DCBUS P125 - Voltage reference 0.0 1000 | 96.00513 % 327.67
function of DC bus
PRC_V_REG_KP_COEFF | F127-KpV Corrective coeff. 0.0 798.0 100 % 40.96
- = - - estimated Kp for voltage loops
V_DELAY_COMP P161 - PWM delay -800.0 | 800.2 125.0 % TPWM 40.96
compensation on the voltages
EN_ENERGY_SAVE C86 - Enable energy saving 0 1 0 1
P188 - Energy saving regulator
TI_ENERGY_SAVE filter time constant 100 2000 100 ms 1
PRC_FLX_MIN_ENERGY | F189 - Energy saving admissible 0.0 100.0 20.0 % MOT_FLX_NOM | 40.96
minimum flux
V_REF D09 - Voltage reference value at -100 100 0 % MOT_V_NOM 20.96
max. rev.
MOT V D17 - Stator voltage reference 0 VG 16
- value module
PRC_MOT_V D18 - Stator voltage reference |, 100 0 %MOT_V_NOM | 40.96
value module
MOD_INDEX D19 - Modulation index -100 100 0 40.96
MOT_FLX D27 - Motor Flux 0 % MOT_FLX_NOM 40.96

The flux regulator generates the request for the flux current required to maintain the magnetic rotor
flux equal to the reference value set in parameter P35 when the working area is with Constant

torque.

When operating with Constant Power the regulator generates a request for the flux current required

Constant torque working area

Flux reference

Voltage
regulator

value

P80; P81 and P82

Estimated flux

—p

Flux current
reference value

to ensure the stator voltage module is the same as the voltage reference value and thus to weaken
the flux gradually as the speed increases.
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The active voltage reference value (displayed in d09) is always the smallest of the three values,
which are all normalized in relation to the rated motor voltage (P62):

e Parameter P64 “Maximum operating voltage” multiplied by coefficient P36;

e Aterm linked to the direct bus voltage with a margin set with P125 (default 96%), because
the\/maximum stator voltage that can be delivered may not exceed the direct voltage divided
by v2;

e Aterm linked to the estimated stator voltage to be applied during flux weakening based on
the required current so that there is a margin with regard to the maximum voltage available
and thus to be better equipped to deal with variations in the required torque

P36 .
0-100% Constant power working area
’_L‘ (flux weakening)
P64 Iil
i Voltage
Vbus x P125 ‘ i e regulagtor ,
V2 xVnom \ Voltage - Flux current
reference value P80; P81 and P82 reference value
Estimated flux R A
weakening voltage # | Delivered
voltage module

The flux current is normalized in relation to the magnetizing current (P73), the rotor flux is normalized
in relation to the rated flux and is displayed as a percentage in d27. The stator voltage module is
normalized in relation to the rated motor voltage (P62) and is displayed as a percentage in d18 and
as a value in Volt rms in d17

The constants of this regulator are established in engineering units by parameters P80, proportional
gain Kp; P81, time in ms of the lead time constant Ta equal to the integral regulator time constant
multiplied by the gain (Ta = Ti*Kp); and P82, filter constant in ms.

Parameters P80 and P81 cannot be changed directly because they are considered to be
perfectly calculated by the auto-tuning.

They can only be changed by accessing BDF DIGITAL reserved parameter P127 “Multiplication
coefficient Kp and Ta flux loop”

The voltage/flux regulator limit is normally set at + rated motor current so that the total flux may be
changed quickly during the transient state.

If the estimated flux drops below 5% of the rated flux, the lower voltage regulator limit is brought to a
value that will generate a flux of at least 4%. This is done so as not to lose control in a zone where
the flux has been weakened widely.

2.2.11.1 Energy Saving

This function, if enabled with “EN_ENERGY_SAVE” C86=1, allows an energy saving with an
automatic current reduction matched to the load, reducing the conduction loss (proportional to the
current square value). The basic idea is to find the best subdivision between active and reactive
current, because the first is proportional to the torque current, the second to the magnetic field
produced.

With reduced working load it’s better to reduce the magnetic field under its nominal value and
increase the torque current.

The energy saving is significant especially for motors with low cos ¢ and for load lower than 40-
50% of nominal value, for load much great of this the saving is negligible.

When the Energy Saving is enabled the dynamic performances decreases also if it's always
guarantee a good stability in every working area.
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2.2.11.2 Start-Up With a Motor Magnetized

C38 provides 2 different ways for starting up the motor:

When RUN is enabled, the machine is magnetized with the maximum

C38=0 Standard delivered torque at zero for a time equal to P29. The flux is then checked to
operation see whether it exceeds the minimum (P52). If it does, the torque is “freed”, if it
does not the drive triggers alarm A2 “Machine not magnetized”.

The machine is always magnetized. If the flux drops below the minimum value
(P52) the drive triggers alarm A2.

If the drive is ready, the motor will start up as soon as the Run command is
enabled.

C38=2 Machine always magnetized

When the machine has magnetized, it means that the motor is powered and that a current
equal to the magnetizing current is being delivered. Thus special care must be taken

especially when C38 # 0 in that a voltage # 0 may be created on terminals U, V, W without
enabling the RUN command.

2.2.11.3 Wait for Motor Demagnetizing

When the drive is switched off it is dangerous to switch on immediately, due to the unknown magnetic
flux position that could produce a motor over—current. The only chance it’s to wait the time needed for
the magnetic flux to reduce itself with its time constant that depend on the motor type and can vary
from few milliseconds to hundreds of milliseconds.

For this reason has been introduced the parameter P28 that set the wait time after power switch off
after that, it's possible to switch on the power another time: also if the user gives the RUN command
during this wait time, the drive waits to complete it before enabling another time the power.

Parameter P28 is defined in time units of 100us so the default value 10000 correspond to 1 second.
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R #dV/F control

2.3 V/F CONTROL (ASYNCHRONOUS MOTOR)

Name Description Min Max Default UM Scale
EN_VF_CNTL C80 - Enable V/f control 0 1 0 1
VF_EN_CHR_AUTOSET C2oiCalculatelVit 0 1 0 1
- - — characteristic nominal knee
PRC_VF_SLIP_CMP Pg&;)s:ga':i’g;m 0.0 400.0 0.0 % PRC_MOT_F_MAX | 327.67
VF_TF_SLIP_CMP P = Sl CE MIEEmEE (e 0.0 150.0 35.0 ms 10
- = - factor filter
PRC_VF_BOOST P172 C?ﬁ;‘;‘é‘:ﬁ%‘e drop 0.0 400.0 700 | %PRC_DELTA VRS | 40.96
VF_EN_DCJ C83 - Enable dc brake 0 1 0 1
PRC_VF_DCJ_|_MAX P173 - Current limit during 0.0 1000 | 100.0 % DRV_|_NOM 40.96
continuous braking
PRC_VF_DCJ_F_MAX ELEContniiouslbreaking 0.0 100.0 00 9% PRC_MOT_F_MAX | 40.96
- = — = maximum frequency limit — - =
PRC_VF_CHR_V1 P75 - V’fftﬁlrgcgtg”s“c point 00 100.0 00 % PRC_MOT_V_MAX | 40.96
PRC_VF_CHR_F1 [PA7tE) = V’lf fcrzzfg;igs"c (et 0.0 100.0 00 9% PRC_MOT_F_MAX | 40.96
PRC_VF_CHR_V2 P77 - V”;'\‘glrgcszr's“c point 0.0 100.0 0.0 % PRC_MOT_V_MAX | 40.96
PRC_VF_CHR_F2 P V’Zf frgaqﬁgg‘zgs“c [l 0.0 100.0 0.0 % PRC_MOT_F_MAX | 40.96
P183 - Voltage regulator
PRC_VF_V_REG_D derivative coefficient 0.0 100.0 100.0 % 327.67
multiplying term
Range
0 No
VE EN SEARCH C84 - Enable sear_ch during 1 Freq + 0 1
=== motor rotation 2 Freq -
3 RIfO +
4 RIfO -
PRC_VF_FSTART_SEARC P184 - I_nmal sgarch 0.0 100.0 100.0 % PRC_MOT_F_MAX 20.96
H frequency with rotating motor
PRC_VF_FMIN_SEARCH P33 = ML SEEE 0.0 100.0 2.9 % PRC_MOT_F_MAX | 40.96
frequency with rotating motor
PRC_VF_T_MAX_SEARCH | P191- Torqrg‘;g’r‘:'t during fly 0.0 100.0 5.0 % DRV_T_NOM 40.96
VF_EN_STALL_ALL C82 - Enable stall alarm 0 1 1 1
VF_STALL_TIME P186 - Wor'l‘i':fi’t time during 1 100 30 s 1
P187 - Vs amplitude o
PRC_VF_V_MAX_STATIC iU et valis 0.0 100.0 97.5 % PRC_MOT V_MAX | 327.67
VF_EN_ENGY C86 - Enable energy saving 0 1 0 1
VF_TI_ENGY LD - STl Sy 100 2000 100 ms 1
- - regulator lead time constant
PRC_VF_FLX_MIN_ENGY P189 - Energy saving 0.0 100.0 20.0 % MOT_FLX_NOM 40.96
- = — — admissible minimum flux - —
Range
0 No
1 Current limit (V/f)
VF_EN_OPEN_LOOP Cl8 - [EE I L EEa [EE 2 | Currentlimitin V 0 1
working state
3 Pure V/f
4 Pure V/f+Torque
compensation
C87 - Enable flux angle
VF_EN_BYPASS bypass - frequency input 0 1 0 !
VF_TF_I_MAX_AL P190 - Current alarm filter 0.0 150.0 10.0 ms 10

2.3.1 AUTOMATIC SETTING OF WORKING VOLTAGE/FREQUENCY

“V/f control” manages the an asynchronous motor without feedback.
This type of control has a good dynamic performance also in flux weakening area (4-5 times base
frequency) and it's able to start the motor also with high load (2 times the nominal motor torque), but
it's no useful in that application where it's necessary to produce torque in steady state at frequency

below 1Hz (in this case we recommend to use a motor with feedback and a Vector control).

To enable the voltage-frequency control set C80=characteristic

The most easier way to set the voltage-frequency characteristic is to use the automatic procedure.
First of all set the maximum motor voltage (P64) and the maximum working speed (P65) and then set

C88=1.
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Name

Description

PRC_MOT_V_MAX

P64 - Max. operating voltage

MOT_SPD_MAX

P65 - Max. operating speed (n MAX)

C88 - Calculate V/f characteristic nominal knee

VF_EN_CHR_AUTOSET

Automatically the drive set the voltage-frequency characteristic in two possible way:

1. Linear way : In this case, none characteristic points are set (P174-P175-P176-P177=0)
and the maximum operating voltage P64 is set:

Vmax

max

P64 =

nom

0 fmax »

2. Characteristic FLUX WEAKENING AREA: When the maximum motor frequency is greater
than nominal frequency automatically is set one characteristic point into nominal knee:

A
P175= 100%
Vmax
nom Vmax
= X
P 1 76 fmax Vnom
0 fnom fmax >

2.3.2 MANUAL SETTING OF WORKING VOLTAGE/FREQUENCY CHARACTERISTIC

Using the parameters P175, P176, P177 and P178 it is possible to define a three-section working
curve by points (so as to be better able to adjust to the desired characteristics).

Points P176 and P178 define the frequency percentage with reference to the maximum working
frequency while points P175 and P177 define the percentage voltage with reference to the maximum
working voltage (P64).

The following curve should clarify the explanation.

(VIVmax_lav)% A

100 %

P177 = 66.6 %

P175=33.3 %

>

0 P176 P178 100 %  (f/ffmax_lav)%

(57.7) (81.6 %)

"TYPICAL CURVE WITH QUADRATIC TORQUE LOAD"
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If a number of points which is less than two is sufficient to define the curve just program at 0 the
frequencies of the points which are not used (P176 and/or P178), so that they will not be considered
in the interpolation.
There are some limitations on setting the characteristic:
- Frequencies (P176 and P178) must be in rising order and the distance between two

adjacent points must be greater than 5%
- Corresponding voltages (P175 and P177) must be in rising order.

If this limitations are not respected the system doesn’t take in account the point whose component
was set wrongly and it is cleared to 0. Every time one of this parameters (from P175 to P178) is
changed, it is better to verify if the system has accepted the new value.

A linear type Voltage-Frequency characteristic is provided for the default for which
P175=P176=P177=P178=0.

(V/Vmax_work)% A

100 %

>

P178=P176=0=P175=P174 100 % (fifmax_work)%

STANDARD CURVE FOR A MOTOR WORKING IN CONSTANT TORQUE IN ALL ITS
CHARACTERISTICS

As an example we calculate the settings of the parameters in the case of a motor with a rated voltage
of 380 Volts and a frequency of 50 Hz, which we want to work at full flux up to 50 Hz and a constant
voltage from 50 Hz to 75 Hz.

Having traced the desired voltage-frequency we see that to program it is sufficient to use only one
section point (see diagram).

From the maximum speed frequency desired (P65) and from the maximum working voltage (P64) we
can calculate the P177 and P178 values with reference to the maximum values, while P175 and
P176 will remain at 0.

(VIVmax_work)% A

FLUX WEAKENING AREA

v

P177=100 %

P64= (380/380) * 100.0 = 100%
P178=(50/75) * 100.0 = 66.6%
P177=(380/380) * 100.0 = 100%

>

P175=P176=0 P178=66.6 % 100 % (fifmax_work)%

CURVE FOR MOTOR WORKING ALSO IN FLUX WEAKENING AREA
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2.3.3 LoAD EFFECT COMPENSATION

2.3.3.1 Voltage Stator Drop Compensation (Start Up Under Load)

Using P36 parameter it is possible to increase the voltage value at low frequencies so as to
compensate for the drop due to the stator resistance and so as to be able to have current and the
refore torque even in the start up phase; this is necessary if the motors starts up under load. The
value which can be set refers to the drop voltage on the Stator Resistor (P66) and can be adjusted
from O up to a maximum of 400.0%. Particular care must be taken in setting the P172 value as it
determines the current values fed at low speed: a value too low for P30 results in limiting the torque
of the motor, while a value too high results in feeding high currents at low speed, whatever the load
condition is.

In the start up under load it is useful to introduce a waiting time on the common ‘converter running so
that the motor can magnetize itself, so that it has from the outset the torque expected available. The
P29 parameter makes it possible to quantify this wait time in milliseconds, in which the system is in an
on-line state, but the frequency reference is forcibly held at 0. The most suitable value for P29 should
be chosen according to the rating of the motor and the load conditions, but in any case should be
from a minimum of 400ms for motors of 7.5 KW up to 1s for motors of 55KW.

2.3.3.2 Slip Compensation

By using parameter P170 it is possible to partly compensate for the motor’s fall in speed when it takes
up the load; the adjustment is in fact that regulation of motor controls stator frequency and does not
control the real speed.

This compensation is obtained by increasing the motor’s working frequency by a quantity which is
proportional to the percentage working torque multiplied by the percentage value set in P170, in
relation to the motor’s rated frequency.

The value to be set depends both on the motor’s rating and poles, in any case it can in general terms
vary from 4% for a 7.5 KW motor to 1,8 - 2.0% for 45 KW motors. In default the compensation is
excluded P170 = 0.

2.3.4 PARTICULAR CONTROL FUNCTIONS

234.1 Motor Flying Restart

Since the driver has a maximum current limit it can always be started running with no problems even
if the motor is already moving, for example, by inertia or dragged by part of the load. In that event, on
starting up, given that normally the frequency reference starts from values close to zero to gradually
rise with the ramp times to the working value, the motor is first subjected to a sudden deceleration,
within the limit, to then hook onto the reference and follow it with the ramp; this may be undesirable
from a mechanical standpoint, and the process could also trigger the overvoltage alarm for
converters which do not have a braking device. To avoid this it is possible to suitably program
connection C84 , “Enable motor flying restart®, which makes it possible to identify the speed of
rotation of the motor, stressing it as little as possible, and to position the output reference from the
ramp at a value corresponding to that rotation so as to start from that reference to then go on to
working values. This motor search function is primarily in one direction and thus needs to know in
advance the direction of rotation of the motor, positive frequency or negative frequency, which must
be programmed in C84 ; if the selection is wrong the motor is first braked to about zero speed to then
follow the reference to go to working speed (as if the search function had not been used). If there is a
passive load and the inertia keeps the motor in rotation, it's possible to select a search dependently
upon the sign of enabled frequency reference (C84=3-4).
There are two different values for C84 to enable this kind of search, the only difference is for manage
the case in which the frequency reference was zero: in this particular situation with C84=3 the system
searches for positive frequency, while with C84=4 the search will be made for negative frequency.
The C50 connection has five programming values which are selected as indicated below:
o C84=0 flying restart doesn’t enabled
o C84=1 flying restart managed with positive frequency quadrant search
o CB84=2 flying restart managed with negative frequency quadrant search
o CB84=3 flying restart managed dependently upon the sign of enabled frequency

reference (like C84=1 for 0)
o C84=4 flying restart managed dependently upon the sign of enabled frequency

reference (like C84=2 for 0)
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The start frequency in motor flying restart can be set in parameter P184 (default 100%) in percentage
of maximum frequency. This parameter can help the search algorithm limiting the range of frequency.
With parameter P185 it's possible to set the minimum target frequency in order to inject an active
current also if the motor is stopped.

If the maximum frequency is greater than 250% of nominal motor frequency could be some problems
in the motor flying restart because it’s difficult to inject the active current with a slip so high. In that
case the only possibility is to reduce the start search frequency (with P184) on condition that really
the motor cannot run more quickly.

If it’s enabled the motor flying restart, the power is switch-on with the motor standstill and
there is low load, it’s possible to have a transient initial state in which the motor starts
running in the searching sense.

If the flying restart doesn’t work correctly it's possible to increase the reserved parameter P191
(default value 5%) for increase the admitted search window.
In default the flying restart isn’t managed (C84=0).

2.34.2 Dc Injection

The DC Injection, if enabled with “VF_EN_DCJ” C83=1, keeps the motor “stopped in torque” by
injecting a continuous current if the frequency reference is under the intervention threshold express in
“PRC_VF_DCJ_F_MAX” P174. With this function is possible to obtain only a low torque (< 10% of
nominal value) at zero speed for the asynchronous motor characteristics, if the active load torque is
greater than this value the motor runs at slip frequency correspondent to the load applied.

When the DC Injection is active the amplitude of the current depends on parameter
“PRC_VF_DCJ_I_MAX” P173 which is the current limit in this situation.

Remember that if is active the “VF_EN_STALL_ALL” (C82=1) after the time express in
“VF_STALL_TIME” P186, the converter will be in alarm (A.0.1).

2.3.4.3 Energy Saving

This function, if enabled with “EN_ENERGY_SAVE” C86=1, allows an energy saving with an
automatic current reduction matched to the load, reducing the conduction loss (proportional to the
current square value). The basic idea is to find the best subdivision between active and reactive
current, because the first is proportional to the torque current, the second to the magnetic field
produced. With reduced working load it's better to reduce the magnetic field under its nominal value
and increase the torque current.

The energy saving is significant especially for motors with low cos ¢ and for load lower than 40-
50% of nominal value, for load much great of this the saving is negligible.

When the Energy Saving is enabled the dynamic performances decreases also if it's always
guarantee a good stability in every working area.
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2.4 PROTECTION

2.4.1 VOLTAGE LIMITS

Name Description Min Max Default UM Scale
AC_MAIN_SUPPLY P87 - Main Supply voltage 180.0 780.0 400 V rms 10
DCBUS_MIN_MAIN_LOsT | P97 - Minimum voltage level for 0.0 1200.0 425 v 10
- = - forced mains off
DCBUS_REF_MAIN_LOsT | P98 - Voltage reference value in 0.0 1200.0 600 v 10
- = = Support 1
P86 - Kp3 Bus control
DCBUS_REG_KP broportional gain 0.05 10.00 35 100
KP_DCBUS P105 - Corrective factor for Bus 0.0 200.0 100 % 10
voltage
DCBUS_MIN [P0 = M'“'mLéTS"O'tage olie 0.0 1200.0 400 v 10
DCBUS_MAX P107 - Max'mgfs"o'tage of DC 0.0 1200.0 760 Vv 10
DCBUS_BRAKE_ON P108 - Bus voltage threshold for | 4 1200.0 730 v 10
- - brake ON
DCBUS_BRAKE_OFF P109 - Bus voltage threshold for | 5 1200.0 720 v 10
- - brake OFF
DCBUS_REF P EELEELE VAEEE G | g 1200.0 750 v 10
- in level
PW_SOFT_START_TIME P154 - Soft start enabling time 150 19999 500 ms 1
Range
0 Trying to work
1 Recovery
MAIN_LOST_SEL C34 - Managing mains failure 2 Free 0 1
3 Emergency
brake
4 Alarm
ALL RST ON MAIN C35 - Autom;mc alarm reset 0 1 0 1
— - = when mains back on
EN_DCBUS_MAX_CTRL CA47 - Enable smart brake 0 1 0 1
EN_PW_SOFT_START C37 - Enable soft start 0 1 1 1
DC_BUS D24 - Bus voltage 0 \% 16
DC_BUS_RIPPLE DC Bus Ripple at 100Hz 0 v 16
SOFT_START_STATE D34 - Power Soft Start state 8 1
STO_WAIT P94 - Safe T?irrgge Off Waiting 0 2000 500 ms 1
DIS_MIN_VBUS (2 = Dilselal [T gy 0 1 0 1
- = circuit voltage with drive stopped
P79 - DC Bus threshold for logic
DCBUS_THR output 025 220.0 1200.0 800 \% 10
EN_BRAKE_IN_STOP C91 - Enable Izt%pbraklng also in 0 1 0 1
DIS_DCBUS RIPPLE_ALL | ©31- Disab/'_ﬁa'?nf Bus Ripple 0 1 0 1

If the Dc Bus exceeds its maximum value (P109) alarm A1l appears. If the DCBus is lower than its
minimum value (P106) alarm A10 appears. In certain applications the DC Bus is changed only if all
drivers are without alarms. In this case set C89=1, with the motor stopped, drive will be ready also

without DCBus.

24.11

Power Soft Start (Pre-Charge Circuit)

The input stage of the OPDE drive is a rectifier bridge. This bridge may be a diode or semi-controlled
(diode+SCR). The size from 03A to 60A have the diode bridge and the power soft start function acts
bypassing (after some time set on the parameter P154) a soft start resistor in series with the output of

the power bridge. In sizes from 70A to 460A the rectifier bridge is a semi-controlled type, and the
power soft start function unblocks this input power bridge, permitting gradual charge of the DC Bus

voltage capacitors.
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NOTE: The connection C45 (BDF DIGITAL reserved parameter, whose setting is by the same)
set the type of the rectifier bridge present in the drive:

0= diode bridge rectifier (3A+60A);
1= semi-controlled bridge rectifier (70A+460A).

After checked the correct setting of C45 connection, is very important to set C53 (reserved
parameter, protected by key P60) for the choice of power supply type:

0= AC three-phase alternated voltage;
1= DC continuous voltage with internal power soft start;
2= DC continuous voltage with external power soft start.

With C53=0 choice AC alternated voltage, the power soft start function works, the same becomes
active if the connection C37=1 and the presence of mains power supply is detected, with the
following logic:

MAINS SUPPLY PRESENCE: if the presence of alternated mains supply voltage becomes noticed
once (at power soft start function) with the logic power input MAINS_OFF=H, from that moment the
control refers only to the MAINS_OFF to check the mains presence, otherwise is checked the DC
Bus voltage with minimum threshold setup in P97.

MAINS BREAK OUT: is detected either monitoring the MAINS_OFF signal, if this went to the high logic
level at least one time during the power soft start, either monitoring directly the DC Bus voltage with
minimum threshold setup in P97.

With C53=1 choice DC continuous voltage with internal power soft start, the power soft start
function works, the same becomes active if the connection C37=1 and the presence of mains power
supply is detected, with the following logic:

MAINS SUPPLY PRESENCE AND MAINS BREAK OUT: logic input MAINS_OFF is ignored and it is
possible to begin the power soft start, if the measured voltage on the DC Bus exceeds the indicated
value in P97.

With this setting, automatically, P154 “PW_SOFT_START_TIME” goes at 10.000msec (10sec).
NOTE: In the size from 70A to 460A is not possible to set C53=1 (automatically switch to C53=2).

With C53=2 choise DC continuous voltage with external power soft start, the OPDE drive is not
concerned with power soft start of DC Bus circuit (in this case the power soft start must be external).
As soon as the regulation card is powered (24V on connector X3), the drive closed the power soft
start without any state control of the DC Bus.

Keep attention that this setting could damage internal drive capacitors.

The power fault alarm (power fault A03), that intervenes in case of OPDE drive over current, disables
the insertion of power, just as happens with the Safe Torque Off (S.T.O.).
The power soft start follows the following criteria:

C53 MAINS SUPPLY PRESENCE SOFT START ENABLE (010)
MAINS OFF DC BUS
0-AC managed | managed on P97 threshold on mains supply presence
1-DC internal PSS* not managed on P97 threshold on mains supply presence
2-DC internal PSS* not managed on P97 threshold | instant power on of the regolation

(*) Power Soft Start

From default C37=1 thus connecting the drive to the mains supply, the power is enable immediately
with the soft charging of the capacitors.

The soft start charge of the intermediate circuit capacitors lasts a preset time set in P154, after this
time the voltage level is checked to verify the voltage level reached: if this is below the minimum
(P97), the soft start alarm starts.

The drive is not enabled to switch on if soft start function has not ended successfully, if this
happens the alarm A12.1 is activated.
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To help the assistance, starting from 12.00 (IM), software revisions is been introduced the internal
value D34 that show the power soft start state:

0 — A3 =disabled a cause of alarm A3;

1 - STO ON= disabled a cause of safe torque off function;

2 — WAIT MAINS OFF= disabled, waiting MAINS_OFF signal;

3 — WAIT VBUS= disabled, waiting DC bus greater than P97;

4 — C37=0 =disabled, because C37=0;

5 — DIODES SOFT START= during DC bus capacitor charge with diode bridge;

6 — SCR SOFT START= during DC bus capacitor charge with semicontrolled power bridge;

7 — ALARM A13= disabled, after power soft start time (P154) Vbus didn’t reach minimum value (P97);
8 — OK= enabled

2.4.1.2 Voltage Break Control for Mains Feeding

The mains break control is configurable through the following connections:

Name Description
MAIN_LOST_SEL C34 - Managing mains failure
ALL_RST_ON_MAIN C35 - Automatic alarm reset when mains back on

24121 Continuing to Work (C34=0; Default)

This operating procedure is adapted to those applications in which it is fundamental to have
unchanged working conditions in each situation. Setting C34=0 the drive, even if the mains supply
voltage is no longer available, continues to work as though nothing has been modified over the
control, pulling the energy from the present capacitor to the inner drive. This way making the
intermediate voltage of the DC Bus will begin to go down depending on the applied load; when it
reaches the minimum tolerated value (in parameter P106) the drive goes into alarm A10 of minimum
voltage and leaves to go to the motor in free evolution.

Therefore, this function will allow exceeding short-term mains break out (tenths/hundredths of
milliseconds on the basis of the applied load) without changing the motor operation in any way.

A
540V | !

400V

Minimum voltage
allowed (P106)

_i

i

1

i

i C34=0
! Continue to work
I

1

i

i

i

i

1

Break mains! i Re@urn time
mains

If the
alarm condition starts, there is the possibility to enable, setting C35=1 the alarms to an automatic
reset at the mains restore.

241.2.2 Recovery of Kinetic Energy (C34=1)

This operating procedure is adapted to those applications in which it is temporarily possible to reduce
the speed of rotation to confront the mains break. This function particularly adapts in the case of
fewer applied motors and with high energy.

The qualification of such a function is obtained setting C34=1.
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During the mains break out, the voltage control of the DC Bus is achieved using a proportional
regulator, with fixed proportional gain set in P86 (default=3.5), that controls the DC Bus voltage d24,
compare it with the threshold in P98 (default=600V) and functions on the torque limits d30 of the
motor that, in time, will slow down to work in recovery. Such regulation, when qualified (C34=1), at
mains break out (0.L.12=H) or if the DC Bus voltage goes below the threshold set in P97 (425V),
replaces the normal regulation (0.L.13=H) and is excluded when mains supply is on.

A
540V ]

speed

Minimum voltage
allowed (P106)

400V/|

C34=1
Recovery of Kinetic Energy

Break: Ret.urn time
mains mains

If the alarm condition starts, there is the possibility to enable, setting C35=1 the alarms to an
automatic reset at the mains restore.

24.1.2.3 Overcoming Mains Breaks of a Few Seconds with Flying Restart (C34=2)

This operating procedure is adapted to those applications in which it is fundamental to not go into
alarm in the case of mains break out and is temporarily prepared to disable the power in order for the
motor to resume when the mains returns.

The qualification of such a function is obtained setting C34=2.

When there is a mains break or if the voltage of the Bus goes below the threshold set in P97r (425
V), the drive is immediately switched off, the motor rotates in free evolution and the Bus capacitors
slowly discharges. If the mains returns in a few seconds, a fast recovery of the motor is carried out in
a way in which the working regulation of the machine is resumed.

540V

speed

400V
C34=2
Free motor

llowed (P106)

Time of soft start

Break Return
mains mains

time

At the return of the mains, it will need to wait for the time of soft start for the gradual recharging of
capacitors for the motor to be able to resume.

24124 Emergency Brake (C34=3)

This particular control is adapted to those applications in which the machine may be stopped with an
emergency brake in case of mains breaks.

Under this circumstance, the linear ramps becomes qualified and the ramp time is imposed with the
parameter P30. When the minimum speed is reached, alarm A10 of minimum voltage starts and the
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motor is left rotating in free evolution. If in the meantime the mains returns, the emergency brake will
be not interrupted.

540V

C34=3
Emergency brake

Minimum speed (P50)

Return

. time
mains mains

24.125 Alarm (C34=4)

With this setting, immediately after a main supply loss, appears alarm A10.1

2.4.1.3 Braking Management

The drive is in a position to work on four quadrants, therefore is also in a position to manage the
motor recovery Energy. There are three different possible controls.

24131 Recovery Mains Energy

To be able to restore the kinetic Energy into the mains, it is necessary to use another OPEN drive,
specifically the AC/DC Active Front End (AFE). A Power Factor Controller deals with the position to
have a power factor close to unity. Specific documentation is sent back from specific details. This
solution is adapted to those applications in which the additional cost justifies another drive with a lot
of energy that is recovered in the mains or for particular thermal dissipation problems in the use of a
braking resistor.

+
Yl acme &
v AFE Drive
_W | - - W
OPEN drive .
Mains Inductor OPEN drive

The use of an AC/DC AFE permits a controlled voltage level of the intermediate power (DC Bus) and
raises to best control the motors winded to a voltage close to the line voltage. The drive’s dynamic
behavior results in a way that optimizes the work as motor or generator.

There is a possibility to connect more than one drive to the DC Bus, with the advantage of energy
exchange between drives in case of contemporary movements and only one energy exchange with
the mains.
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Recovery of mains
energy
speed

time

24132 Braking with DC Bus Control (C47=1)

A further possibility of recovery control of kinetic energy exists: if the outer braking resistance is not
present (or is not working properly), it is possible to enable (setting C47=1) the braking with DC Bus
control. This function, when the Bus voltage reaches the threshold set in P123, limits the maximum
admitted regenerated torque, slowing down the motor. In practice, the motor will slow down in
minimum time thus the over voltage alarm does not start.

This function is not active by default (C47=0) in a way to leave the intervention of the braking circuit.

P123 4 dn

1/ NG

Controlled braking of
the DC Bus
speed

24133 Kinetic Energy Dissipation on Breaking Resistance

The standard solution for the OPEN drive is the dissipation of kinetic Energy on braking resistor. All
the OPEN drives are equipped with an eternal braking circuit, while the braking resistor must be
connected externally, with the appropriate precautions.

With this solution, the Bus’ maximum level of voltage becomes limited through a power device that
connects in parallel the resistor with the DC Bus capacitors, if the voltage exceeds the threshold
value in P108, the drive keeps it inserted until the voltage goes below the value of P109; in such a
way, the energy that the motor transfers onto the DC Bus during the braking, is dissipated from the
resistor.

This solution guarantees good dynamic behavior also in braking mode.

In the follow picture it's shown the Bus voltage and the speed during a dissipation on breaking
resistance.

A
i AU

P109 | f N

Energy dissipation on
breakina resistor

speed

v
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A maximum voltage limit allowed exists for the DC Bus voltage. This is checked by the software

(threshold P107), and by the hardware circuitry: in case the voltage exceeds this level, the drive will
immediately go into an over voltage alarm A11 to protect the internal capacitors.
In case of A1l alarm condition starts, verify the correct dimensioning of the braking resistor power.

Refer to the installation manual for the correct dimensioning of the outer braking resistor.

The braking resistor may reach high temperatures, therefore appropriately place the machine
to favor the heat dissipation and prevent accidental contact from the operators.

2.41.4 DC Bus Ripple Alarm

This function prevents the drive from rectifier bridge problems, unbalanced mains and main phase

loses.

Using a 100Hz pass band filter, the DC Bus ripple is measured and shown in “DC_BUS_RIPPLE”.

With a DC Bus Ripple over 100V the drive goes in alarm A13.2 in 100ms.
With a DC Bus Ripple from 60 to 100V the drive goes in alarm A13.2 in 5 seconds.

Connection C31 can be used to disable the DC Bus Ripple alarm.

2.4.2 THERMAL PROTECTION

A\

PMSM/SynRM Parameters

AC Drive and Motor Coupling
Motor Control
Protections

Voltage limits

Thermal protection

Name Description Min Max Default UM Scale
Range
0 No
1 PTC
MOT THERM PRB SEL C46 - Enable motor thermal probe > NTC 1 1
- - = management
3 123
4 KTY84-130
5 PT1000
P91 - Maximum motor o
MIQU_THENIP (419 temperature (if read with KTY84) oL st =0 € —
C57 - Enable radiator heat probe
DRV_THERM_PRB_SEL management (PTC/NTC) 0 1 1 1
MOT_PRB_RES_THR P95 - Motor NTC or PTC 0 50000 | 1500 ohm 1
- - - resistance value for alarm
MOT_PRB_RES_THR_MUL €70 - Motor NTC or PTC 0 1 0 1
- — — — resistance multiplication factor
PRC_MOT_DO_TEMP_THR | F96 - Motor thermal logic output 0.0 200.0 100 % 40.96
- - - - 14 cut-in threshold
P115 - Multiplication factor for
KP_MOT_THERM_PRB motor PTC/NTC/KTY84 analog 0.00 200.00 100 163.84
reference value
P117 - Multiplication factor for
KP_DRV_THERM_PRB radiator PTC/NTC analog 0.00 200.00 100 163.84
reference value
P118 - Max. temperature °
DRV_TEMP_MAX permitted by radiator PTC/NTC 00 150.0 90 ¢ 10
P119 - Max. temperature
DRV_START_TEMP_MAX permitted by radiator PTC/NTC for 0.0 150.0 75 °C 10
start-up
P120 - Radiator temperature o
DRV_DO_TEMP_THR threshold for logic output 0.15 0.0 150.0 80 C 10
EN_MOT_THERMAL_ALL C32 - Motor thgrri\r?eel)l switch ' Block 0 1 1 1
Range
0 No reduction
1 Self ventilated
C33 - Auto-ventilated thermal less limitative
MOT_THERM_CURV_SEL motors 2 Self-ventilated 0 !
Self ventilated
3 C e
more limitative
4 Torque motor
P138 - Multiplication factor for
KP_REG_THERM_PRB regulation card thermal probe 0.00 200.00 100 163.84
DRV TEMP D25 - Radlatorl temperature 0 oc 16
- reading
MOT_TEMP D26 - Motor temperature 0 °C 16
DRV TEMP TH MODEL Radiator temperature used by 0 °c 100
- - - Thermal Model
DRV_I_CONN_TH_MODEL Drive inner connection limit 0 % DRV_I_CONN_MAX 100
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REG CARD TEMP D40 - Regulation card 0 oC 16
- - temperature
MOT_PRB_RES D41 - Thermal probe resistance 0 KOhm 16
PRC_DRV_I_THERM D28 - Motor thermal current -100 100 0 % soglia All 40.96
IGBT_J_TEMP D45 - IGBT junction temperature 0 4G 16
IGBT_J_ TEMP_MARGIN | D#6-IGBT junction temperature 0 °C 16
- = = margin with its limit

BRAKE_R P140 - Braking resistance 1 1000 82 Ohm 1
BRAKE_R_MAX_EN P142 - Braking resistance 0.0 500.0 45 KJoule 10

Maximum adiabatic Energy
BRAKE_R_MAX_EN_TIME | P44 - Time measure of Braking 0 30000 | 2000 ms 1

— = - — resistance adiabatic Energy

BRAKE_R_MAX_POWER 146 - Maximum Power 0.0 600.0 15 KWatt 100
— = — dissipated on Braking resistance

P148 - Power dissipated on

BRAKE_R_TF Braking resistance filter time 1 2000 720 S 1
constant
Range
C71 - Enable Braking resistance 0 No
EN_BRAKE_R_PROT protection 1 Classic 0 L
2 New
E93 - Switch-on temperature of o
TEMP_ON_CONV_FANS ey o 30 80 60 C 1
BRAKE_R_AD_ENERGY Adiabatic Energy dissipated on Joule 1
brake resistance
BRAKE R POWER Average Power_d|SS|pated on Watt 1
- = brake resistance

2.4.2.1 Motor Thermal Protection

Parameters P70 (thermal current as a % of the rated motor current P61), P71 (motor thermal
constant T in seconds) and the current delivered by the drive are used to calculate the presumed
operating temperature of the motor considering an ambient temperature equal to the permitted
maximum.
The losses are evaluated with the square of the absorbed current and filtered with the motor thermal
constant (1t algorithm). When this value exceeds the maximum thermal current set in P70 (value
proportional to the square of this current) the thermal protection cuts in, enabling logic output 0.L.1
and alarm A06. The resulting action may be programmed via connection C32 and by enabling alarm
A06:
e |f AO6 is disabled, no action will be taken.
e If AO6 is enabled, action will depend on C32:
1. C32 =0 (default value) the thermal alarm will cut in and reduce the current limit to match
the motor thermal current.
2. C32 =1 the thermal alarm cuts in and stops the drive immediately.

NOTE: The motor thermal constant T isn’t the time that the motor needs to reach his optimal thermal
condition when it's loaded, but it's the time that the motor needs to reach the 63.2% of ATtot.

TA

Tmax

0.632AT]

Tamb

The picture above represent an hypothetical motor heating curve when loaded; it shows that T is the
time in which the motor reaches the temperature T=0.632AT+Tamb, and AT=Tmax-Tamb. In fact

Tmax is reached about in 5T (99.3% of AT).

Example: Considering the heating curve below, Tmax is reached about in 13000s with AT=130-
25=105°C. So the temperature corresponding to T is equal to:

T=0.632*105+25=91.4°C.
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Looking at the picture is possible to see that at 91.4°C corresponds a T=1500s. This is the correct
value to setin P71.

Internal value d28 and analog output 28 display a second-by-second reading of the motor thermal
current as a percentage of the rated motor current. When 100% is reached, the motor thermal switch
cuts in.

P96 can be set with an alarm threshold which, when breached, commutes logic output 0.L.14 to a
high level indicating the approximation to the motor thermal limit.

T1
rel

150,0— T T T T T T T T T T T T T

140,0—

130,0-{

120,0+

10,0

100.0—

80,0

80,0 /

70,0+ [

60,0+

50,0

40,0+

30,0+

20,0+

[ T I T ) T | T I T | T I T | T | T | T I T [ T [ |
i D_HWE[S] 1000.0 2000.0 3000.0 4000,0 5000.0 6000,0 7000.0 8000,0 2000.0 10000,0 110000 120000 130000

The maximum motor thermal current depends on the operating frequency, provided that the motor
does not have assisted ventilation regardless of its revolutions.

Four permitted thermal current curves are used to reduce the current in accordance with motor
operating frequency (see diagram); the required curve is chosen with Connection C33 as per the
table below.

Itermic / Inominal

[%]
A Curve 2
Curve 0
100 = ! //V
Curve 1 I
Curve 3
50
~
7
70 100 120 flav/fnm [%]
C33 Characteristics
0 [default] No reduction according to frequency; to be chosen for assisted ventilation motors
Choose for self-ventilated high speed motors (2 poles) where ventilation is more
1 efficient. There is no current reduction for frequencies over 70% of the rated
frequency
2 Typical curve for self-ventilated motors
3 Curve for motors that heat up excessively with curve 2
4 Torque motor protection
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In the case of torque motors, the motor windings are single-slot, so in stationary operation or at low
frequencies must be very careful because the current increased from rms value to peak.

In order to protect the torque motors a new thermal protection is now available, setting C33=4.

In this case is very important also to set correctly the motor thermal time constant P71, because it
can fall to few seconds.

In the follow graph is possible to see the inner multiplication factor for estimate the Joule loses
related to working frequencies, with a motor thermal time constant of 5 seconds:

2,2

K

03

Frequency [Hz]

When Torque Motor protection is enabled:

During autotuning test the current is limited to 70% of nominal motor current.
If thermal alarm A06 appears and C32=0 the current is limited to match the motor thermal
current related to working frequency.

The drive can manage the motor thermal probe. For the correct wiring of the probe, make reference
to the installation manual.
The connection C46 selects the type of probe used:

C46

Description

Visualization

No motor thermal protection enabled

PTC management: The thermal resistance is measured and
compared to the maximum setup in the parameter P95, If the
temperature exceeds the threshold, the A5 alarm starts.

Thermal probe resistance in Q (D41)

NTC management: The thermal resistance is measured and
compared to the minimum setup in the parameter P95, If the
value is below, the A5 alarm starts.

Thermal probe resistance in Q (D41)

Termo-switch management: it’s possible to configure a
logic input to 123 function, in this case if this input goes
to alow level the A5 alarm starts

KTY84: it's available the motor temperature (D26). If the
motor temperature exceeds parameter P91
“MOTOR_TEMP_MAX?”, drive goes in A.5.0. The logical
output function 014 goes at active level if the motor
temperature is greater than threshold set with parameter P96
percent of P91.

Motor temperature (D26)

PT1000: it's available the motor temperature (D26). If the
motor temperature exceeds parameter P91
“MOTOR_TEMP_MAX?”, drive goes in A.5.0. The logical
output function 014 goes at active level if the motor
temperature is greater than threshold set with parameter P96
percent of P91. Saturation temperature is setted to 200°C.

Motor temperature (D26)
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2.4.3 BRAKING RESISTANCE THERMAL PROTECTION (OPDE)

The Braking Resistance Thermal protection protects the resistance both from Energy peaks and from
average Power that have to be dissipated.
It's possible to enable this protection setting C71, by default this function is disabled.

2.4.3.1 Braking Resistance Instantaneous Power (C71=1)

The quickly Energy exchange is an adiabatic process since heat diffusion on case resistance is very
slow, in the meantime the resistance is dimensioning for a maximum energy overload. This protection
is based on the follow parameters:

PAR DESCRIPTION RANGE | DEFAULT UNIT ":;%’;ra'
P140 Braking resistance 1+1000 82 Ohm 1
P142 Braking resistance Maximum Adiabatic Energy 0.0 + 500.0 4.5 KJoule 10
P144 Time measure of Braking resistance adiabatic Energy 1 + 30000 2000 ms 1

After the first Braking resistance activation, the dissipated Energy is accumulated, knowing the DC
bus voltage, the Braking resistance value and the activation time.

This accumulation is done for a time set in milliseconds in P144 parameter: if in this period the
Energy becomes greater than maximum threshold (set in KJoule into P142 parameter) the control
disables the Braking resistance. At that point, if it is enables the braking with DC Bus control (C34=1,
see par 2.3.1.2.2) it starts to work, otherwise the alarm A5.2 (Instantaneous Power Braking
Resistance) becomes active.

At the end of every accumulation period it is possible to show the total dissipated Energy on the
period in KJoule in the internal value “BRAKE_R_AD_ENERGY”, than can start a new period, the
Braking resistance is enabled again and the speed reference is aligned with the real speed.

NB: this function has two possible uses:

= It takes the converter in alarm if the Instantaneous Power is too high (C34=0)

= It is possible to choose how many Energy could be dissipated on Braking resistance and in
the remaining time braking with the DC Bus control (C34=1). With P144=1000ms it is
possible to set in P142 the Power in KWatt that could be dissipated on the resistance.

In the follow figure is shown an experimental measurement of this function:

100

90 \

. d \I \\ M. | Vbus
S RERANA S - d

60

.i \
> -
50 ‘P44 T S
. peed
i \h %L\ regulated
SPT
refer nc\e\ \
30 —
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i \
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2.4.3.2 New Braking Resistance Instantaneous Power Protection (C71=2)

Starting from 22.10 revision is available also a new braking resistance instantaneous power
protection, setting C71=2.

In this case P144 becames the fast time constant of resistance filament.

With this protection the resistance is more protected especially for repeated braking.

The alarm A5.2 occurs when is reached 80% of max Adiabatic Energy.

2.4.3.3 Braking Resistance Average Power

The Energy dissipated every PWM period is used to estimate the average Power dissipated on
Braking Resistance. The parameters used are:

PAR DESCRIPTION RANGE DEFAULT UNIT ":;';’;ra'
P140 Braking resistance 1+ 1000 82 Ohm 1
P146 Maximum Power dissipated on Braking resistance 0.0 + 6000.0 15 KWatt 100
P148 Power dissipated on Braking resistance filter time constant 1+ 2000 720 S 1

Every second the total dissipated Energy is equal to the Average dissipated Power.

This value is filtered with a first order filter with a time constant set in seconds in P148 (the time
constant depends on Braking Resistance thermal characteristics). In P146 parameter is possible to
set the maximum average power. In the internal value “BRAKE_R_POWER” it's possible to see the
Average Dissipated Power in Watt, if this value becomes greater than the threshold P146 the alarm
A5.3 (Average Power Braking Resistance) becomes active.
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2.5 SENSORLESS

Name Description Min Max Default UM Scale
P173 - Sensorless reactive
SLESS_PRC_ID_START current at low speed (under 0 200.0 50.0 % MOT_I_NOM 163.84
thresold SLESS_SPD_THR)
P174 - Sensorless reactive %
SLESS_PRC_ID current at high speed (greater -100.0 100.0 30.0 163.84
thresold SLESS SPD_THR) SILESE PIRICID,_SWART
SLESS_START_WAIT P175 - Sensorless starting wait 0 2000 350 ms 1
SLESS_PHASING_WAIT P73 = SRSOIEES SR, 0 19999 | 2000 ms 1
- - phasing wait
P177 - Sensorless position o
SLESS_OBS_KP observer proportional gain 0 200.0 100.0 % 163.84
SLESS_SPD_THR P - EEREEESS i 0 100.0 5.0 % MOT_SPD_MAX 163.84
observer speed thresold
SLESS_DELTA SPD_THR | 179 -Sensorless position 0 100.0 1.0 % MOT_SPD_MAX 163.84
observer delta speed thresold
SLESS_PHS_LEAD (P - SRTEEHEES S 0 360.0 4.4 degree 10
— — phase lead
SLESS DIS_oBs_LimiT | ©80 - Sless disable observer 0 1 0 1
- - - limitation at low speed
MOT_ANYSOTROPY 2 Mmo{;’lfo”"py D 0 800.0 | 100.0 % Lg/Ld 40.96
P183 - Sensorless inductance
SLESS_L_VAR model alteration for 0 400.0 100.0 % 40.96
compensate anysotropy
P184 - Sensorless torque
SLESS_T_FORCED request at speed regulator -200.0 200.0 0.0 % 163.84
activation
SLESS_Kp Sless observe_r proportional 0 100
= gain
SLESS Ta Sless observer laed time 0 ms 10
SLESS_Tf Sless observer time filter 0 ms 10

Sensorless control is enabled choosing CO0=0-sensorless.

When sensorless control is enabled automatically some parameters are changed:
P126=40%, P81=10 ms, C59=1 (disable current decoupling), P56=10%. During commissioning in the
motor model identification, standard test (C42=1) is completed with an additional measure:

P182= anisotropy ratio Lg/Ld if “SLESS_EN_SEARCH” C82=1 and parameter P183 is set with the

value 1/P182.

There is another optional test available (C42=2), used to measure the motor bemf. Motor is bring at

nominal speed and the voltage need is measured, at the end parameter P181 is refreshed.

During normal operation, at start-up, is checked if the motor is stopped or if it's running for a time of

P175 ms. In the first case a reactive current (P173) is injected into the motor to align the control
reference with the magnet for a time of P176 ms. In the second case the alignment is obtained
immediately reading motor bemf. Enabling “SLESS_EN_SEARCH” C82=1the motor alignement is
done without motor moving (see par. 2.2.9).

In normally speed control, for speed lower than threshold P178 the estimated speed is kept close to

reference with a free margin (P179). In this situation reactive current P173 is injected in the motor.
For torque control disable this limitation, setting C80=1.
Over threshold P178 the estimated speed is free and the reactive current is reduced at P174.

For help motor stability on speed threshold (P178) when speed regulator starts to work, it's possible

to charge integral speed part with parameter P184 “SLESS_T_FORCED”.

In order to increase control stability at lower speed, try to change:
e Reactive current with P174;
e Speed threshold.

At high speed:

e Reduce P183 (model alteration for anisotropy compensation)

e Change P177

At every speed reducing speed bandwidth increase stability.
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@9 LL5_Stdardxx_00
Input

Analog Reference|

3 STANDARD APPLICATION

3.1

INPUT

3.1.1 ANALOG REFERENCE

Name Description Min Max Default UM Scale
EN_AIL_4_20mA C95 - Enable All 4-20mA 0 1 0 1
PO1 - Corrective factor for
- 0,
KP_AI1 analog reference 1 (AUX1) 400.0 400.0 100 % 10
P02 - Corrective offset for o
OFFSET_AI1 analog reference 1 (AUX1) -100.0 100.0 0 % 163.84
All D42 - Analog Input All -100 100 0 % 163.84
EN All EQO - Enable analog 0 1 0 1
— reference value A.l.1
REF_AIL D64 - Reference from -100 100 0 % 163.84
- Analog Input Al1
Range
0 Speed ref.
1 Torque ref.
. 2 | Symmetrical Torque limit ref
All_SEL E03 - Nilr?aSt”E IO:[ analog 3 Positive Torque limit ref 0 1
P o 4 Negative torque limit ref
5 | Symmetrical Speed limit ref
6 Positive Speed limit ref
7 Negative Speed limit ref
EN_AI2_4 20mA C96 - Enable Al2 4-20mA 0 1 0 1
P03 - Corrective factor for o
KP_AI2 analog reference 2 (AUX2) -400.0 400.0 100 % 10
P04 - Corrective offset for o
OFFSET_AI2 analog reference 2 (AUX2) -100.0 100.0 0 % 163.84
Al2 D43 - Analog Input Al2 -100 100 0 % 163.84
EN Al2 EO1 - Enable analog 0 1 0 1
- reference value A.1.2
REF_AI2 D65 - Reference from -100 100 0 % 163.84
- Analog Input Al2
Range
0 Speed ref.
1 Torque ref.
. 2 | Symmetrical Torque limit ref
Al2_SEL S I\/ilsaStlrE IO; eI 3 Positive Torque limit ref 1 1
putA.l 4 Negative torque limit ref
5 Symmetrical Speed limit ref
6 Positive Speed limit ref
7 Negative Speed limit ref
EN_AI3_4_20mA C97 - Enable AI3 4-20mA 0 1 0 1
PO5 - Corrective factor for o
KP_AI3 analog reference 3 (AUX3) -400.0 400.0 100 % 10
P06 - Corrective offset for o
OFFSET_AI3 analog reference 3 (AUX3) -100.0 100.0 0 % 163.84
Al3 D44 - Analog Input Al3 -100 100 0 % 163.84
EN AI3 EO2 - Enable analog 0 1 0 1
- reference value A.1.3
REF_AI3 D66 - Reference from -100 100 0 % 163.84
— Analog Input AI3
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Name Description Min Max Default UM Scale
0 Speed ref.
1 Torque ref.
. 2 | Symmetrical Torque limit ref
AI3_SEL E05 - Meaning of analog 3 Positive Torque limit ref 2 1
input A.1.3 - —
4 Negative torque limit ref
5 Symmetrical Speed limit ref
6 Positive Speed limit ref
7 Negative Speed limit ref
P13 - Corrective factor for
KP_AI16 16 bit analog reference -400.0 400.0 100.0 % 10
(AUX16)
P14 - Corrective offset for
OFFSET_AI16 16 bit analog reference -100.0 100.0 0 % 163.84
(AUX16)
AIL6 Bl eIl Mgl -100 100 0 % 163.84
(optional)
EOQ7 - Enable analog
EN_AI16 reference value Al16 0 1 0 1
D79 - Reference from
0,
REF_AI16 Analog Input AI16 % 163.84
0 Speed ref.
1 Torque ref.
. 2 Symmetrical Torgue limit ref
Al16_SEL E08 - Meaning of analog 3 Positive Torque limit ref 0 1
input Al16 : —
4 Negative torque limit ref
5 Symmetrical Speed limit ref
6 Positive Speed limit ref
7 Negative Speed limit ref
EO6 - Filter time constant
TF_TRQ_REF_AN for analog torque 0.0 20.0 0 ms 10
reference value
PRC_T_REF_AN D68 - Analog Torque -400 400 0 % MOT_T_NOM | 40.96
- = - reference from Application - =
D10 - Torque reference
PRC_APP_T_REF value (application -100 100 0 % MOT_T_NOM 40.96
generated)
D70 - Analog Positive
PRC_T_MAX_AN_ Torque Max from -400 400 0 % MOT_T_NOM | 40.96
POS o
Application
D80 - Analog Negative
FIRELIL S AR Torque Max from -400 400 0 % MOT_T_NOM 40.96
NEG S
Application
D82 - Analog Positive
PRC_SPD_MAX_A } %
N POS Speed Ma)f from 200 200 0 MOT SPD MAX 40.96
- Application — -
D83 - Analog Negative
PRC_SPD_MAX %
= = — Speed Max from -200 200 0 40.96
AN_NEG Application MOT_SPD_MAX
MUL Al IN SEL E41 - Multlpllgatlon factor 0 4 0 1
— = - selection
MUL Al OUT SEL E42 - Multiplication factor 0 2 0 1
- = = target
E43 - Max analog input
MUL_AI_MAX value for multiplication -180.00 180.00 100.0 % ALl 163.84
factor
E44 - Min analog input
MUL_AI_MIN value for multiplication -180.00 180.00 0.0 % ALl 163.84
factor
EA45 - Multiplication factor
MUL_KCF_MAX with max analog input -100.0 100.0 1.0 100
(MUL_AI_MAX)
E46 - Multiplication factor
MUL_KCF_MIN with min analog input -100.0 100.0 -1.0 100
(MUL_AI_MAX)
D72 - Speed reference
PRC_SPD_TOT_ } %
AN from All ;l,lAéz +AI3 + 100 100 0 MOT SPD_MAX 163.84
E48 - Storing input
SR MUIL A multiplicative factor e z © a
MUL_KP D73 - Multiplication factor -100.0 100.0 0 16
0,
PRC—SZ,\? SRES D74 - Speed reference -100 100 0 /OMOT—i ERAME 163.84
PRC_APP_SPD_ D33 - Speed reference ~ %
REF (application generated) 100 100 0 MOT_SPD_MAX 163.84
PRC_SPD_TOT_ EQ9 - Analog Speed/PID %
AN_DZ Error-Dead zone amplitude aee S v MOT_SPD_MAX AssBs
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3.1.2 CURRENT ANALOG REFERENCE 4+20MA

If the user wants to give references in current (4+20 mA signals), it's necessary to set correctly the
dip-switch swl in the display card (see installation manual 5.2.17). After that, for every analog input
it's possible to enable, with connections C95+C97, the correct software manage of these inputs.
When the 4+20 mA function is enabled, automatically is set KP_Ax=125% and OFFSET_Aix=-25%,
in this way with 4 mA the reference is 0 and with 20 mA the reference is 100%. Furthermore there is
a software lower limitation to 0%, so with current reference lower than 4 mA, the real reference is 0.
It's possible to enable separately all references using connections or logic input functions.

For speed and torque references the active reference is the sum of all enabled references, for torque
and speed limit prevails the more constrain active reference, between the sum of analog and the
Fieldbus references

There can be up to 4 differential analog inputs (A.l.1 + A.1.16) + 10V which, after being digitally
converted with a resolution of 14 bits, can be:

conditioned by digital offset and a multiplicative coefficient

enabled independently through configurable logic inputs or connections
configured as meaning through the corresponding connection (E03 + E05)
added together for the references with the same configuration
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Reference Multiply Factor

% Analog Input 1

Analog Reference A.1.1

OFFSET AIl(P2
Multiply
Al1(D42)

KP_AII(P1 OR

Sel
ID_EN_ATI(103
EN_AII(E00

Reference Multiply Factor

% Analog Input 2

Analog Reference A.1.2

OFFSET_AI2(P4

Multiply
AI2(D43)

OR

Reference Multiply Factor

% Analog Input 3

Analog Referenc

AI3(D44)

KP_AI3(P5 OR

ID_EN_AI3(107
EN_AI3(E02

Reference Multiply Factor

% Analog Input 16

Analog Referenc 16

ALl6 OFFSET_All6(P14
+-10V

OR

0.0

0.0

Sel T
ID_EN_AI2(104 Selector
EN_AI2(E01
AI2 SEL(E04

0.0

Analog Input
Configuration

Multiplex

nalog Speed Reference
R

Torque reference

_.| % A.L1 Torque Ref.
Torque Limit Ref.

Selector

REF_AIl(D64)

Torque Limit Ref.

Torque Limit Ref.

% A.L1 Neg. Torque Limit Ref,

Selector

Al SEL(EO:&J

Analog Input
Configuration

Multiplex
Selector

Speed Limit Ref.

———»[% A.LI Sym. Speed Limit Ref.

Speed Limit Ref.

_.| % AL Pos. Speed Limit Ref.

Speed Limit Ref,

L——»] % ALl Neg. Speed Limit Ref.

alog Speed Reference

Torque reference

———]{ % A.12 Torque Ref.

Torque Limit Ref.

REF_AI2(D65)

Torque Limit Ref.

Torque Limit Ref.

% A.12 Neg. Torque Limit Ref.

Speed Limit Ref.

———>{% A12 Sym. Speed Limit Ref.

Speed Limit Ref.

_.I % A.L2 Pos. Speed Limit Ref.

Speed Limit Ref.
% A.12 Neg. Speed Limit Ref.

nalog Speed Reference
o A.L3 Speed Ref.

Torque reference

———>{ % A.L3 Torque Ref.

Analog Input
Configuration Torque Limit Ref.
Multiplex
Selector
— o | X ¥y Torque Limit Ref.
REF_AI3(D66) *——
., .
—e T e
1 T Torque Limit Ref,
Sel T L {9 AL3 Neg. Torque Limit Ref;
Selector
Speed Limit Ref.
A3 SEL(EOS)—‘ ——»[% A.L3 Sym. Speed Limit Ref.

Analog Input

Speed Limit Ref.

_.| % A.L3 Pos. Speed Limit Ref.

Speed Limit Ref,
% A.L3 Neg. Speed Limit Ref.

Analog Speed Reference
—— »[% A 116 Speed Ref =
Torque reference

——>{ % A.L16 Torque Ref.

ID_EN_AT16(120
EN_AII6(E07

Configuration
Torque Limit Ref.
Multiplex
Selector L.
0 0eg Torque Limit Ref.
REF_AI16(D79) —
- .
L« 7
1 T? Torque Limit Ref.
Sel ] % AL16Neg. Torque Limit Ref.
Selector
Speed Limit Ref.
AI16 SEL(E08 ———>{% A.116 Sym. Speed Limit Ref.

Speed Limit Ref.
% A.116 Pos. Speed Limit Ref.

Speed Limit Ref,

L—»{ % A.L16Neg. Speed Limit Ref.
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Analog Speed Reference

Analo? Reference All

An Reference A Dead Zone
Analog R A +
%A.1.2 Speed Ref N
* J ouT Reference Multip acto
<%A.1.3 Speed Ref. o SUM Analog Speed Ref

PRC_SPD_TOT_AN (D72)

<%A.1.16 Speed Ref Total Analog Speed
Reference

PRC_SPD_TOT_AN_DZ (E09)—

Torgue Reference

Analo? Reference Al

A Re __ Filter 1° order
ANalog K 0 and nce
%A.1.2 Torque Ref. >IN i ouT b6 SUM Torque_Reference
TimeF PRC_T_REF_AN (D68)

< %A.1.3 Torque Ref. Total Analog Torque
Reference
< %A.1.16 Torque Ref.

Torgue Limit Ref.

Analo? Reference All

Ana + Command Reference

og Reference A
%A.1.2 Pos. Torque Limit Ref. ) ;lﬂ SUM Pos. Torque Limit Ref.

PRC_T_MAX_AN_POS(D70)

< %A.1.3 Pos.Torque Limit Ref. Positive Torque Limit
< %A.1.16 Pos. Torque Limit Ref.

Analo? Reference All

. 4N
y

TF_TRQ_REF_AN
(E06)

+ Y

Analog Reference A
%A.1.2 Sym. Torque Limit Ref.

<_9%A.1.3 Sym. Torque Limit Ref.

<%A.1.16 Sym. Torque Limit Ref.
Analo? Reference All

nalog Reference A
%A.1.2 Neg. Torque Limit Ref.

<_%A.1.3 Neg. Torque Limit Ref.

Multiply

o

Command Reference
SUM Neg. Torque Limit Ref.

PRC_T_MAX_AN_NEG(D80)

Negative Torque Limit
%A.1.16 Neg. Torque Limit Ref.

Speed Limit Ref.

Amlo? Reference All

.
) ,Il; SUM Pos. Speed Limit Ref. >

+ PRC_SPD_TOT_AN_POS (D82)

<_%A.1.3 Pos.Speed Limit Ref.
Analog Reference A116
%A.1.16 Pos. Speed Limit Ref.

Anal% Reference All

A Reference A
%A.1.2 Sym. Speed Limit Ref.

< %A.1.3 Sym. Speed Limit Ref

Analo? Reference A116
%A.1.16 Sym. Speed Limit Ref.

Arlalo? Reference All
< + Command Reference

| SUM Neg. Speed Limit Ref

+
Analog Reference Al3 PRC_SPD_TOT_AN_NEG (D83)
< %A1.3 Neg. Speed Limit Ref
Analog Reference Al 16
<%A.1.16 Neg. Speed Limit Ref.
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For example in the case of A.l.1, the result of the conditioning is given by the following equation:
REF1= ((A.l.1/10)*P1) + P2

By selecting a suitable correction factor and offset the most varied linear relationships can be
obtained between the input signal and the reference generated, as exemplified below.

REF REF REF1
3 4 A
100% 100% +100%
-10Vv -5V
+10V  Vin +5V Vin 0 +10V  Vin
P1=100.0 P1=200.0
P2=0 P2=0 P1=200.0
-100% P2=-100.0
-100%

Default setting

REF1 REFL
oo P1=80.0 0% \ P1=-80.0
20% P2=20.0 20%  Amemmeee : P2=100.0
i
> —_—
0 +10V  vin +10V  Vin

Note: for the offset parameters (P02, PO4 and P06) an integer representation has been used on the
basis of 16383, in order to obtain maximum possible resolution for their settings.

For example if P02=100 - offset = 100/16383 = 0.61%

As said above, the enabling of each analog input is independent and can be set permanently by
using the corresponding connection or can be controlled by a logic input after it has been suitably
configured.

For example to enable input A.1.1 the connection EQO or the input logic function 103 can be used, with
the default allocated to logic input 3.

The parameters E03+EQ5 and EO8 are used to separately configure the analog inputs available:

EO3 + EO5 and E08 Description
0 Speed ref.
1 Torque ref.

N

Symmetrical Torque limit ref.

3 Positive Torque limit ref.
4 Negative Torque limit ref.
5 Symmetrical Speed limit ref.
6 Positive Speed limit ref.
7 Negative Speed limit ref.

Several inputs can be configured to the same meaning so that the corresponding references, if
enabled, will be added together.

Note: using the appropriate multiplicative coefficient for each reference it is therefore possible to
execute the subtraction of two signals.

In the case of the torque limit, if there is no analog input configured to the given meaning and
enabled, the reference is automatically put at the maximum that can be represented, i.e. 400%. In
internal quantities d32 it is possible to view the torque limit imposed by the application.

In the case of the torque reference there is a first order filter with time constant that can be set in
milliseconds in parameter EO6. In the internal quantity d10 the torque reference can be viewed as set
by the application.
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@# LL5_Stdardxx_00
Input
Analog Reference
a Analog Reference All
212 Analog Reference Al2

3.1.3 AI16 AUTOSETTING

To compensate the offset of the optional High Resolution Analog Input (16bit) set U0=3 and wait
about 30s. After that the parameter UO return automatically to the value 0 and the offset is

compensate.

3.1.4 DEeaD ZoNE

This function allows to set a zone (“dead zone”) where the analog reference is automatically set to 0.
To enable the dead zone, set the parameter E09 “PRC_SPD_TOT_AN_DZ” to a value different to

Zero.

When the analog reference is less than EQ9 his value is automatically set to 0, when reference is
greater than E09 the value is scaled with input range from E09=0% to 100%.

The following scheme shows the situation. The dead zone is symmetric.

out 4

100%

- PRC_SPD_TOT_AN_DZ

-100%

%@ Analog Reference Al3

232 Analog Reference Al16
232 Analog Speed Referenc

212 Torque Reference
233 Torque Limit Reference

232 Speed Limit Reference

%;; Reference Multiply Fact:

Digital Speed Reference]

» IN
>
100%
+PRC_SPD_TOT_AN_DZ
-100%
3.1.5 DIGITAL SPEED REFERENCE
Name Description Min Max Default UM Scale
PRC_SPD_JOG E11- D'\?E'fli'esgeoeglr')aference -100.00 | 100.00 0 % MOT_SPD_MAX | 163.84
E12 - Enable jog speed
EN_SPD_JOG eferonce 0 1 0 1
PRC_SPD_REF_JOG D76 - Jog Speed reference -100 100 0 % MOT_SPD_MAX 163.84
PRC_START DG_POT = gg:ﬁ;gg‘;gggme‘er 1000 | 100.0 | 2.002075 | % MOT SPD_MAX | 163.84
EN MEM DG POT E1_4 - Load final digital 0 1 0 1
— - - potentiometer reference value
PRC_MAX_REF_DG_pOT | F15-CW motor potentiometer | ;o565 | 10500 | 10502 | % MOT_SPD_MAX | 163.84
speed reference value
E16 - CCW motor
PRC_MIN_REF_DG_POT potentiometer speed reference | -105.02 105.00 -105.02 % MOT_SPD_MAX 163.84
value
DG_POT_RAMPS E17 - Digital potentiometer 03 | 1999.9 50 s 10
- - acceleration time
E18 - Enable motor
EN_DG_POT potentiometer reference 0 1 0 1
value(A.l.4)
PRC_SPD_REF DG_POT | D87 'S?)'ggg'rggsa”;'c‘;meter -100 100 0 % MOT_SPD_MAX | 163.84
PRC_APP_SPD_REF D33 - Speed reference -100 100 0 % MOT_SPD_MAX | 163.84
(application generated)
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Digital Speed References

OR

ID_EN_DG_POT “%@1 Dig. Potentiometer Command Reference
“EN DG | % Digital Potentiometer Speed
EN_DG_POT(E18, Enable Ir’rLH.L OUT P Reference

ID_UP_POTD(109)—] Increases

PRC_SPD_REF_DG_POT(D67)
ID_DN_POTD (I110)——| Decrements

PRC_START_DG_POT(E13)—] StartValue

(
DG_POT_RAMPS(E17)—|TRamp
PRC_MIN_REF_DG_POT(E16)——XMin
PRC_MAX_REF_DG_POT(E15)—{XMax
Selector
0 Command Reference
0.0—1

% Jog Speed Reference
PRC_SPD_Jg(;(Ell)*Hl PRC_SPD_REF_JOG (D76)

Sel
ID_EN_SPD_JOG (105)
EN_SPD_JOG (E12)

3.1.5.1 Digital Speed Reference (Jog)

The value programmed in parameter E11 can be used as digital speed reference either by activating
the logic function “Enable Jog” 1.05 assigned to an input (default input L.1.5) or with the connection
E12=1. The resolution is 1/10000 of the maximum working speed.

3.1.5.2 Digital Potentiometer Speed Reference

A function that makes it possible to obtain a terminal board adjustable speed reference through the
use of two logic inputs to which are assigned the input functions digital potentiometer up 109”
(ID_UP_POTD) and “Digital potentiometer down 110" (ID_DN_POTD) .

The reference is obtained by increasing or decreasing an internal counter with the ID_UP_POTD and
ID_DN_POTD functions respectively.

The speed of increase or decrease set by parameter E17 (acceleration time of the digital
potentiometer) which sets how many seconds the reference takes to go from 0 to 100%, keeping the
ID_UP_POTD active (this times is the same as to go from 100.0% to 0.0% by holding ID_DN_POTD
active). If ID_UP_POTD are ID_DN_POTD are activated at the same time the reference remains still.
The movement of the reference is only enabled when the converter is in RUN.

The functioning is summarised in the following table:

C°”"‘2’rtf|rir22”"i”9 ID_UP_POTD IngT'\é_ DP.LV c20 REF
H H L X X increases
H L H X X decreases
H L L X X stopped
H H H X X stopped
L X X X X stopped
L->H X X L L P8
L->H X X H L REF4 L.v.
L->H X X L H REF4 L.v.
L->H X X H H REF4 L.v.
H = active x = does not matter L = not active L ->H = From Off-line to On-line

The digital potentiometer reference requires, to be enabled, activation of function 106 after allocating

an input or activating connection E18

(E18=1).

In the parameters E15 and E16 the maximum and the minimum admitted reference values can be
marked for the digital potentiometer reference.
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{J# LL5_Stdardxx_00

Input
Analog Reference
2= Analog Reference All 3.1.6 FREQUENCY SPEED REFERENCE
%‘; Analog Reference Al2
213 Analog Reference Al3 Name Description Min Max Default UM Scale
212 Analog Reference Al16 Range
a Analog Speed Reference 0 Analogic
Torque Reference : Digital
% Tor:ue Limit Reference FRQ_IN_SEL €09 - Fr;gzsgcy nput ! En(?oder 1 1
a Speed Limit Reference 2 DiQ“a' fis
%}2 Reference Multiply Factor 3 Digital f/s 1
edge
Digital Speed Reference Range
213 Digital Speed References 0 Not enabled
1 cappr
2 128 ppr
3 256 ppr
FRQ_IN_PPR_SEL Ezol;efrr‘g\‘l’glirngﬁ'ses 4 512 ﬁgr 5 1
5 1024 ppr
6 2048 ppr
7 4096 ppr
8 8192 ppr
9 16384 ppr
FRQ_IN_NUM E21 : n’\;ﬂ:\"s” p'::zgt‘)‘ency 16983 16383 100 1
FRQ_IN_DEN [E22 = [DIEN = [FrgjiEime)) 0 16383 100 1

input slip ratio

REF_FRQ_IN D12 - Frequency in input 0 KHz 16

E23 - Enable frequency

EN_FRQ_REF 0 1 0 1
speed reference value
Range
0 Frequency
only
FRQ_REF_SEL E24 - Frequency s_peed 1 Time decode 0 1
reference selection only
Frequency
2 and time
decode

E25 - Filter time constant
TF_TIME_DEC_FRQ of frequency input 0.0 20.0 1.6 ms 10
decoded in time

E26 - Corrective factor
KP_TIME_DEC_FRQ for frequency input 0.0 200.0 100 163.84
decoded in time

D77 - Time Decode %

PRC_SPD_REF_TIME_DEC Frequerr;cf)érlgr?éjé Speed -100 100 0 MOT_SPD_MAX 163.84

D14 - Frequency speed
PRC_APP_FRQ_SPD_REF reference value -100 100 0
(application generated)

%

MOT SPD_mAx | 16384

P88 - High precision
analog speed reference
value: Voltage matches

max. speed

MAXV_VF 2500 10000 10000 mVolt 1

P10 - Offset for high
OFFSET_VF precision analog
reference value

19999 19999 0 1/100 mV 1

P150 - High precision
analog speed reference
KP_POS_VF value: VCO setting for
positive voltage
reference values

16383 16383 4096 1

P159 - High precision
analog speed reference
KP_NEG_VF value: VCO setting for
negative voltage
reference values

16383 16383 4096 1
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Frequency References
Multiply

FRQ_IN_NUM(E21
Selector

Reference Mul.Factor

L——30
Frequency Multiplycator 1 0__:\_
MUL_KP (D73) —2>

MUL_AI_OUT_SEL(E42)—{ Selector
Selector

A

/A Input | REF_FRQ_IN (D12)™ <

/E 1
[ *>

FRQ_IN_SEL (C09)— Selector FRQ_IN_PPR_SEL

Command Reference

Position Reference >

FRQ_IN_DEN (E22

Selector

Selector 0 Command Reference
0 | 0.0—1—o So—1 ulse Speed Reference
00— .
S 1 FRQ_REF_SEL(E24)- Selector
ID_EN_FRQ_REF (119 Sel
EN_FRQ_REF (E23 = Selector
0.0 0 ommand Reference
x % Frequency Time Decode
., Time_Decode > Specd Reference

FRQ_REF_SEL(E24)— Selector PRC_SPD_REF_TIME_DEC (D77)

3.1.6.1 Speed Frequency Reference Management

This speed reference in pulses can be provided in 4 different ways (alternatives to each other), that
can be selected by means of connection C09.

C09 Description Mode of working
0 Analogic Analog reference +10V (optional)
1 Digital encoder 4 track frequency reference (default)
2 Digital f/s Frequency reference (freq. and up/down) counting all edges
3 Digital f/s 1 edge Frequency reference (freq. and up/down) counting one edge

To be used Speed reference in pulses must be enabled either by activating the function “Enable
reference in frequency 119“ assigned an input or by means of connection E23=1 .

The incremental position reference is always enabled and it's possible to add an offset depending on
analog and digital speed reference enable.

3.1.6.2 Digital Frequency Reference

About the digital frequency reference, there are two working modes can be selected with C09:
e Setting C09 = 1 a reference can be provided with an encoder signal with 4 tracks of a
maximum range varying between 5V and 24V and a maximum frequency of 300KHz.

e Setting C09 = 2 a speed reference can be provided with an frequency signal with a
maximum range varying between 5V and 24V and a maximum frequency of 300KHz.
(setting C09 =3 will be manage the same input, but internally will be count only rising edge,
this option is useful only if it is used the time decode).

The number N of impulses/revolution for the reference is set by connection E20:

N 0 1 2 3 4 5 6 7 8 9

N° of impulses/revolution Disable 64 128 256 512 1024 | 2048 | 4096 | 8192 16384

There are the parameters E21 and E22 that permit specification of the ratio between the reference
speed and input frequency as a Numerator/Denominator ratio.

In general terms, therefore, if you want the speed of rotation of the rotor to be X rpm, the relationship
to use to determine the input frequency is the following:

f = % X Npulserevolurion X E22 and Vice versa % = fX 60 X E21
60 x E21 Npulse revolution X E22

Let us now look at a few examples of cascade activation (MASTER SLAVE) with frequency input
according to a standard encoder.
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By a MASTER drive the simulated encoder signals A, /A, B, /B are picked up to be taken to the
frequency input of the SLAVE. By means of parameters E21 and E22 the slipping between the two is
programmed.

Master Slave
N° of pulses/revolution = 512 N° of pulses/revolution = 512
P65 = 2500 rpm P65 = 2500 rpm
E21 = E22 = 100

The slave goes at the same speed as the master

Master Slave
N° of pulses/revolution = 512 N° of pulses/revolution = 512
P65 = 2500 rpm P65 = 2500 rpm
E21 =50 E22 = 100

The slave goes at the half speed as the master

Master Slave
N° of pulses/revolution = 512 N° of pulses/revolution = 512
P65 = 2500 rpm P65 = 2500 rpm

E21 =100 E22 =50
The slave goes at the double speed as the master

To obtain good performance at low speed it is necessary to select an encoder resolution for the
master that sufficiently high.
More precisely, the signal coming from the encoder can be adapted according to the report E21/E22
and, if necessary, one of the analog input. In fact, setting parameters E41 and E42, is possible bound
an analog input at the numerator of the scroll ratio. In this way the scroll ratio can be changed by an
analog input.
The setting is:

e E41=analog input to use

o [E42=2

3.1.6.3 Frequency Speed Reference Management

The speed reference in pulses is very accurate (no pulses is lost) but for its nature it has an irregular
shape because are counted the edges every sampling period (TPWM) and this produce a speed
reference with many noise. Also if the frequency input is constant, between a PWM period and
another could be counted a variable number of pulses, + one pulse. This produce a low resolution
reference, expecially when the frequency input decreases.

For not use a big filter with frequency reference it's possible to use its time decode that has a good
resolution. It is measured the time between various edges of frequency input with resolution of 25ns,
reaching a percentage resolution not less than 1/8000 (13 bit) working to 5KHz of PWM (increasing
PWM resolution decreases linearly).

There are 3 different ways to manage frequency speed reference, selectable with parameter
E24 (FRQ_REF_SEL):

Description
Pulses reference
Decoded in time reference
Pulses and decoded in time reference

I\)Hom
N

Enabling the frequency speed reference can be done by the parameter E23 = 1 (EN_FRQ_REF) or
bringing at active logic state input function 119.
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3.1.6.3

A

Pulses Reference (E24=0)

Selettor

IA

B

Encoder 0.0 Y
d'ingress _‘\’_

., BASE

n

FRO IN SEL (C09)

FRQ_IN NUM‘E21)_’\
216

Sel FRQ_IN_PPR_SE
L

FRO IN DEN (E22)

§ 1
ID_EN_FRQ_REF (119) OR Sel
EN FRQ REF (E23)

ultiplicatore

0 sysSpeedPercRef

0
.0
:L.-E—| sysSpeedRefPul >

In this mode, the speed reference is given only in pulses ensuring maximum correspondence master-
slave, but with a strong granular signal especially for low frequency input.

Linear ramps are not enabled.

3.1.6.3.2

R —]

Encoder 0.0 0 FRQ_IN Né.J
d’ingresso j—l—{ 2t

Selettore

BASE

FRQ_IN_SEL (C09)[ Sel

(E20)

FRQ_IN_PPR_SEL

(E21)

Decoded in Time Reference (E24=1)

Multiplicatore

FRQ_IN_DEN (E22)

ID_EN_FRQ_REF (119) OR

Divisore

IN ouT

Selettore

EN_FRQ REF (E23)—LSel |

TF_TIME_DEC_FRQ (E25) I

IN

Dec. tempo

Filtro

1° ordine

ouT

IN /—OUT
Time

Multiplicatore

KP_TIME_DEC_FRQ(E26

IN uT
)<O sysSpeedPercRe

0 —|sysSpeedRefPul

In this working mode the frequency speed reference is decoded in time with maximum linearity also
for very low input frequencies.
In this mode is possible to create a dynamic electrical axis, possibly with linear ramps enabled, but
that is not rigid in the sense that there is no guarantee master-slave phase maintenance.

3.1.6.3.3
Selettor
FRO IN NUM(E21)
/::: Encoder N 0—j Q 516 -
/g— d’ingresso 5 BA
FRO IN SEL (C09) E

FRQ_IN_PPR_S
|

Multiplicator
|

ID_EN_FRQ_REF (I19) 1
OR EN_FRQ_REF (E23)

Pulses and Decoded in Time Reference (E24=2)

Selettare

Dec. tempo
| IN _OuT
IN

TF_TIME_DEC_FRQ —|Time

Filtra 1° ardine

-

KP TIMF DFC FRO(F

ouT inli re
IN XOUT
\‘ ysSpeedPercR

Ramp

e
\— sysSpeedRefP

Rampe
dieahilitate
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This is the most complete and powerful mode, which makes use of both references:

o the frequency speed reference decoded in time ("sysSpeedPercReference”) has very good

resolution also for low frequency input, thus allows high speed regulator gains.

e the pulses speed reference (“sysSpeedRefPulses”), going to impose a reference to the
integral part of the speed regulator, will not miss pulses, ensuring maximum precision in the

master-slave electrical axes.

If the linear ramps are enabled will act only after the first starting, then going to exclude themselves.

3.1.6.3.4 High Resolution Analog Reference (option)

Setting C09=0 (with optional hardware), a £10V analog signal can be gave to the drive, that will
convert it in frequency, and the pulse counting will be made by the precision speed reference. P10
allows to compensate every offset of the analog reference.

P88 allows the setting of the voltage that correspond to the maximum speed.

Vin

REF2
100%
-P88
P88

-100%
PMSM/SynRM Parameters
Application I/O Parameters

ik 3.1.7 DiGITAL INPUTS CONFIGURATIONS

Analog Reference
Digital speed Reference

Frequency speed Reference  O€ CONfigured by means of connection C1 + C8.

Digital inputs configurations

The control requires up to 8 optically insulated digital inputs (L.I.1 ... L.1.8.) whose logic functions can

Name Description Min | Max | Default | UM | Scale
LI1_SEL CO01 - Meaning of logic input 1 -1 31 8 1
LI2_SEL CO02 - Meaning of logic input 2 -1 31 2 1
LI3_SEL CO03 - Meaning of logic input 3 -1 31 3 1
LI4_SEL C04 - Meaning of logic input 4 -1 31 0 1
LI5_SEL CO05 - Meaning of logic input 5 -1 31 4 1
LI6_SEL CO06 - Meaning of logic input 6 -1 31 12 1
LI7_SEL CO07 - Meaning of logic input 7 -1 31 5 1
LI8_SEL CO08 - Meaning of logic input 8 -1 31 22 1

TF_LI6-7-8 P15 - 106, 07, 08 logical inputs digital filter 0.0 | 20.0 2.2 ms 10
EN_NOT_LI | C79 - Enable negative logic for digital inputs 0 255 0 1
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The following table shows the logic functions managed by standard application:

NAME INPUT LOGIC FUNCTIONS DIIE’\'I?L[JJ.:.‘T DSﬁ.FAA.‘I%LST
| 00 ID_RUN Run command L.l.4 L
| 01 ID_CTRL_TRQ Torque control L
| 02 ID_EN_EXT External enable L.I.2 H
| 03 ID_EN_SPD_REF_AN Enable analog reference value A.l.1. L.I.3 L
| 04 ID_EN_TRQ_REF_AN Enable analog reference value A.1.2. L.I.5 L
| 05 ID_EN_JOG Enable speed jog L.I.7 L
| 06 ID_EN_SPD_REF_POTD Enable digital potentiometer speed reference L
| 07 ID_EN_LIM_TRQ_AN Enable analog reference value A.1.3. L
| 08 ID_RESET_ALR Reset alarms L.I.1 L
| 09 ID_UP_POTD Digital potentiometer UP L
| 10 ID_DN_POTD Digital potentiometer DOWN L
| 11 ID_LAST_V_POTD Load last digital potentiometer value L
| 12 ID_INV_SPD_REF Invert speed reference value L.I.6 L
| 14 ID_EN_FLDB_REF Enable FIELD-BUS reference values L
I 15 ID_EN_PID_REF Enable PID ref
| 16 ID_EN_PAR_DB2 Enable second parameter bank L
| 17 ID_EN_LP_SPZ_AXE Enable space loop for electrical axis L
| 18 ID_FRZ_COM_I Freeze Integral part of PID
| 19 ID_EN_SPD_REF_FRQ Enable frequency speed reference value L
| 20 ID_EN_EI16 Enable analog reference value A.1.16
| 21 ID_EN_DVR_LMN_]I Enable Override Integral part of PID
| 22 ID_EN_RAMP Enable liner ramps L.I.8 L
| 23 ID_TC_SWT_MOT Motor termo-switch L
| 24 ID_BLK_MEM_I_SPD Freeze Pl speed regulator integral memory L
| 25 ID_EN_OFS_LP_SPZ Enable offset on overlap position loop reference L
| 26 ID_EN_SB Enable speed regulator second bank L
| 27 ID_POS_SELO Stop in position target selection (bit0) L
| 28 ID_POS_SEL1 Stop in position target selection (bitl)
| 29 ID_EN_POS Enable Stop in position function
| 30 ID_EN_POS_NOV Enable Stop in position movement
| 31 ID_PWM_SYNCH PWM synchronization input

NB: pay particular attention to the fact that it is absolutely not possible to assign the same
logic function to two different logic inputs: after changing the connection value that sets a
determined input, check that the value has been accepted, if not check that another has not
already been allocated to that input. In order to disable a logic input it’s necessary to assign
to it the logic function -1: this is the only value that can be assigned to more than one inputs.
For example, to assign a specific logic function to logic input 1 you must first write the desired logic
number for connection 101:

101 =14 - logic input 1 can be used to enable Fieldbus references
The logic functions that have been configured become active (H) when the input level is at high
status (20V <V < 28V), and there is a 2.2ms hardware filter.

With the connection C79 it's possible to enable the active logic low state for a particular digital input,
it's necessary to sum 2 to the power of ordinal input number:

For example to set digital inputs 10 and I3 to active low state, set: C79 = 20428 -9

The functions that have not been assigned assume default value; for example, if the function
“external enable” is not assigned it becomes, as default, “active (H)” so the converter is as if there
were no assent from the field.
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PMSM/SynRM Parameters
Application I/O Parameters
Input
Analog Reference
Digital speed Reference
Frequency speed Reference
Digital inputs configurations

3.1.7.1

Input Logic Functions Set in Other Ways

In reality the input logic functions can also be set by serial connection and by fieldbus, with the

following logic:

. 100 Run:

stands alone, it has to be confirmed by terminal board inputs, by the serial

and by the fieldbus, though in the case of the latter the default is active and
so, if unaltered, controls only the terminal board input.

. 101+ 131:

board, the serial or the fieldbus

3.1.8 SENSORS AVAILABLE ON FBK2

is the parallel of the corresponding functions that can be set at the terminal

Name Description Min Max Default UM Scale
Range
0 Fbk Absent
1 TTL/HTL
2 TTL/HTL + Hall
4 Resolver Direct
SENSOR2_SEL C17 — Sensor2 selection 8 Incr. Sin/Cos 0 1
16 Endat 2.1/2.2
17 Endat 2.2 - FPGA
18 HDSL — FPGA
Resolver
24 AD251210
RES?2 POLE P16 - Number of absolute 1 160 2 1
— sensor2 poles
ENC2 PPR P17 - Number of encoderz 0 60000 1024 pulses/ 1
— pulses/revolution rev
EN TIME DEC ENC2 C18 - Enablv_s incremental 0 1 0 1
- — - encoder2 time decode
EN_INV_POS2_DIR C20 - Invert sensor2 0 1 0 1
- = — positive cyclic versus
U00 - Enable sensor2
EN_SENSOR2_TUNE auto-tuning 0 1 0 1
P48 - Tracking loop
RES2_TRACK_LOOP_BW bandwidth direct decoding 100 10000 1800 rad/s 1
of resolver2
RES2_TRACK_LOOP_DAMp | P49-Dampfactor Traking | 4 5.00 071 100
— — = loop resolver2
P07 - Second sensor o
KP_SENS2 amplitude compensation 0.0 200.0 100 % 163.84
P08 - Second sensor sine -
OFFSET_SIN_SENS2 offset 16383 16383 0 1
P09 - Second sensor -
OFFSET_COS_SENS2 cosine offset 16383 16383 0 1
HW_SENSOR2 D62 - Sensor2 presence 0 1
SENS2_SPD D51 - St_scond sensor 0 rpm 1
rotation speed
D52 - Second sensor
SENS2_TURN_POS ABEOINES MEE TR 0 16384 1
- - position (on current
revolution)
SENS2_N_TURN D53 - Second sensor 0 16384 1
Number of revolutions
SENS2_FRQ_IN D54 - Second sensor 0 KHz 16
Frequency input
SENS2_ZERO_TOP D56 - Sensor2 Zero Top 0 pulses 1
C25 - Second Resolver
RES2_DDC_BW DDC bandwidth 0 1 0 Hz 1
EN SLOT SWAP C19 - Enable sensor slot 0 1 0 1
— = swap
SENS2_RES Second Sensor Resolution 0 bit 1
SENS2 POS Second Se_qsor actual 0 Sense 1
— position pulses
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PMSM/SynRM Parameters
Application I/O Parameters
' Input
= Output

Digital outputs configurations|

3.2 OUTPUT

3.2.1 DiGITAL OUTPUT CONFIGURATIONS

The control can have up to 4 optically insulated digital outputs (L.O.1 ... L.O.4) whose logic functions
can be configured as active high (H) by means of connection C10 + C13.

Name Description Min Max Default UM Scale
LO1_SEL C10 - Meaning of logic output 1 -64 63 3 1
LO2_SEL C11 - Meaning of logic output 2 -64 63 0 1
LO3_SEL C12 - Meaning of logic output 3 -64 63 6 1
LO4_SEL C13 - Meaning of logic output 4 -64 63 19 1

|_RELAY_SEL C55 - Current relay output 0 2 0 1
I_RELAY_THR AT 1o o A Ul 0.2 150.0 100 % 40.96

- - threshold
P27 - Filter time constant for

TF_I_RELAY current/power relay 0.1 10.0 1 5 10

DO_SPD_REACH_THR PAT - g st o e e 0.0 100.0 0 % MOT_SPD_MAX | 163.84
output 0.16
DO_SPD_MIN_THR P50 - Minimum speed for relay 0.0 100.0 2.002075 % MOT_SPD_MAX 163.84
HYST_DO_SPD 8 = WA 1l b 0.0 100.0 | 1.001038 | % MOT SPD_MAX | 163.84
speed reached output hysteresis

The following table shows the logic functions managed by standard application:

NAME OUTPUT LOGIC FUNCTIONS P
O | 00 OD_DRV_READY Drive ready L.O0.2
O | 01 OD_ALR_KT_MOT Moto thermal alarm
(e} 02 OD_SPD_OVR_MIN Speed greater then minimum L.O.4
O | 03 OD_DRV_RUN Drive running L.O.1
O | 04 OD_RUN_CW CW/CCwW
O | 05 OD_K_I_TRQ Current/torque relay
O 06 OD_END_RAMP End of ramp L.O.3
(e} 07 OD_LIM_I Drive at current limit
O | 08 OD_LIM_TRQ Drive at torque limit
O | 09 OD_ERR_INS Tracking incremental error > threshold (P37 and P39)
O | 10 OD_PREC_OK Power soft-start active
o | 11 OD_BRK Braking active
O | 12 OD_POW_OFF No mains power
O | 13 OD_BUS_RIG Bus regeneration enable (Support 1)
O | 14 OD_IT_OVR Motor overheating ( exceeds threshold P96)
O | 15 OD_KT_DRV Radiator overheating (higher than P120 threshold)
O | 16 OD_SPD_OK Speed reached (absolute value higher than P47)
o | 17 OD_STO_ON Safe Torque Off active
O | 18 OD_IPP_OK IPP initial pole position detection executed
O | 19 OD_POS_INI_POL Regulation card supplied and DSP not in reset state
O | 20 OD_SNS1_ABS SENS1 Absolute position available
O | 21 OD_DRV_OK Drive ready and Power Soft start active
O | 22 OD_LL_ACTV Logic Lab application active
O | 23 OD_STO_OK STO: not dangerous failure
o | 24 OD_TRQ _CTRL Torque control
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O | 25 OD_VBUS_OK DC bus voltage exceeds threshold (P79)

ol 2 OD_SNS2_ABS SE'NS2lAbslqute posi}iqn (OPDE)
OD_BRK_FLT Braking circuit fault (MiniOPDE only)

O | 31 OD_PWM_SYNCH PWM synchronization output

O | 32 OD_HLD_BRK Motor holding brake

O | 33 OD_STOP_POS_ON Stop in position target reached

O | 34 OD_SPD_REF_RCH Speed reference reached

O | 39 OD_EN_FANS Enable converter fans

If you wish to have the logic outputs active at the low level (L) you need just configure the connection
corresponding to the chosen logic function but with the value denied: for example, if you want to
associate the function “ end of ramp ” to logic output 1 active low, you have to program connection
10 with the number -6 ( C10=-6 ).

Note: if you want to configure Output logic 0 to active low you have to set the desired connection to
value -32

3.2.2 ANALOG OUTPUTS CONFIGURATIONS

Name Description Min Max Default | UM Scale
AO1_SEL C15 - Meaning of programmable analog output 1 -99 100 11 1
AO2_SEL C16 - Meaning of programmable analog output 2 -99 100 4 1

PRC_AO1_10V P57 - % value of 10V for analog output A 100.0 | 400.0 200 % 10
PRC_AO2_10V P58 - % value of 10V for analog output B 100.0 | 400.0 200 % 10
OFFSET_AO1 P110 - Offset A/ID 1 -100.0 | 100.0 0 % | 327.67
OFFSET_AO2 P111 - Offset A/D 2 -100.0 | 100.0 0 % 327.67

There can be a maximum of two analog outputs, VOUTA and VOUTB + 10V, 2mA.

To each of the two outputs can be associated an internally regulated variables selected from the list
here below; the allocation is made by programming the connection corresponding to the output
concerned, C15 for VOUTA and C16 for VOUTB, with the number given in the table below
corresponding to the relative quantities. By means of the parameters P57 (for VOUTA) and P58 (for
VOUTB) it is also possible to set the percentage of the variables selected to correspond to the
maximum output voltage (default values are P57=P58=200% so 10V in output correspond to 200% of
variable selected). The default for VOUTA is a signal proportional to the current supplied by converter
(C15=11), in VOUTB the signal is proportional to the working speed (C16=4).

It is also possible to have the absolute internal variable value desired: to do this it is simply necessary
to program the connection corresponding to the denied desired number: for example taking C15=-21
there will be an analog output signal proportional to the absolute value of the working frequency.

It is also possible to have an analog output fixed to +10V: to do this it is simply necessary to program
the connection corresponding to 100.

—  THE DARKER LINE INDICATES THE
DEFAULT PROGRAMMING
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OUTPUT LOGIC FUNCTIONS %EJ?PUUL_I'_I'
O | 00 Actual mechanical position read by sensor[100%=180]
O | 01 Actual electrical position read by sensor (delta m) [100%=180]
O | 02 Reference speed value before ramps [% n mAX]
O | 03 Reference speed value after ramps [% n MAX]
O | 04 Rotation speed filtered [% n MAX] A.0.2
O | 05 Torque request [% C NOM MOT]
O | 06 Internal value: status
O | 07 Request to current loop for torque current [% | NOM AZ]
O | 08 Request to current loop for flux current [% | NOM AZ]
O | 09 Max voltage available [% VNOM MOT]
O | 10 Internal value: alarms
O |11 Current module [% | NOM AZ] A.0.1
O |12 Motor Sensor zero top [100%=180]
O | 13 U phase current reading [% | MAX AZ]
O |14 Internal value: inputs
O | 15 Torque component of current reading [% | NOM AZ]
O | 16 Magnetizing component of current reading [% | NOM AZ]
o |17 U phase voltage duty-cycle
O |18 Stator voltage reference value module [% VNOM MOT]
O |19 Modulation index [0<->1]
O |20 Request Q axis voltage (Vq_rif) [% VNOM]
o |21 Delivered power [% PNOM]
O |22 Request D axis voltage (Vd_rif) [% VNOM]
O |28 Torque produced [% C NOM MOT]
O |24 DC bus voltage [100%=900V]
O | 25 Radiator temperature
O | 26 Motor temperature
o |27 PID MTPA output [% 360°]
O |28 Motor thermal current [% alarm threshold A6]
O |29 Current limit [% | MAX AZ]
O |30 CW maximum torque [% C NOM MOT]
O |31 CCW maximum torque [% C NOM MOT]
O |32 Internal value: outputs
O |33 Internal value: inputs_hw
O |34 V phase current reading [% | MAX AZ]
O | 35 W phase current reading [% | MAX AZ]
O | 36 Actual electrical position (alfa_fi ) [100%=180 ]
O | 37 Analog input A.l.1 [100%=16383]
O | 38 Analog input A.l.2 [100%=16383]
o | 39 Analog input A.1.3 [100%=16383]
O | 40 Positive speed reference limit [% n MAX]
O |41 Application speed reference value ("sysSpeedPercReference") [% n MAX]
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OUTPUT LOGIC FUNCTIONS

DEFAULT
OUTPUT

O | 42 Application torque reference value ("sysTorqueReference") [% C NOM MOT]

O | 43 Application positive torque limit ("sysMaxPositiveTorque") [% C NOM MOT]

o | aa Frequency speed reference value from application ("sysSpeedRefPulses") [Pulses
per TPWM]

o | 45 Overlapped space loop reference value from application

("sysPosRefPulses")[Pulses per TPWM]

O | 46 Amplitude to the square of sine and cosine feedback signals [1=100%)]

O | 47 Sen_theta (Direct resolver and Sin/Cos Encoder) [Max amplitude = 200%)]

O | 48 Cos_ theta (Direct resolver and Sin/Cos Encoder) [Max amplitude = 200%)]

O | 49 Rotation speed not filtered [% n MAX]

O | 50 Delta pulses read in PWM period in frequency input [Pulses per PWM]

O | 51 Overlapped space loop memory Isw [Electrical pulses (x P67)

O | 52 Overlapped space loop memory msw [Electrical turns (x P67)]

O | 53 Incremental SIN theta Sin/Cos Encoder

O | 54 Incremental COS theta Sin/Cos Encoder

O | 55 End initial reset

O | 56 PTM motor thermal probe

O | 57 PTR radiator thermal probe

O | 58 Pulses read by sensor

O | 59 SENS2 Rotation speed not filtered

O | 60 SENS2 Actual position

O | 61 SENS2 Sin_theta

O | 62 SENS2 Cos_theta

O | 63 SYNC delay measured

O | 64 Application negative torque limit ("sysMaxNegativeTorque") [% C NOM MOT]

O | 65 Energy dissipated on breaking resistance [Joule]

O | 66 IGBT junction temperature [% 100°]

O | 67 Negative speed reference limit [% n MAX]

O | 68 Stop in position target [100%=180 ]

O | 69 Stop in position actual position [100%=180 ]

O |70 Stop in position error [100%=180 ]

O |71 Stop in position 033 timer [ms]

O | 8 Setpoint PID

O | 86 Process value PID

O | 87 Component P of PID

O | 88 Component | of PID

O | 89 Component D of PID

O | 90 Error SP-PV of PID

O |91 Output PID
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3.3 MOTION CONTROL

3.3.1 INCREMENTAL POSITION LOOP

Name Description Min Max Default UM Scale

FLW_ERR_MAX_LSW P37 - Maximum tracking error (less | 35767 | 35767 | 32767 por 1
significative part)

POS_REG_KP P38 - Kv posm(;r;:sop proportional 0.0 100.0 4 10

FLW_ERR_MAX_MSW P39 - Maximum tracking error (less 0 32767 0 rpm 1
- - — significative part)

EN_POS_REG E39 - Enable overlapped space loop 0 1 0 1

EN_POS_REG_MEM_CLR E40 - Enable overlapped space loop 0 1 0 1

memory clear in stop

EN_POS_REG_SENS2 C90 - Enable Incremental Position 0 1 0
Loop on second sensor

POS_REG_SENS2_NUM P152 - NUM Second sensor 16384 | 16384 100 1
- — — incremental position loop

POS_REG_SENS2 DEN R153/5 DEN|Second senson 0 16384 100 1
- — — incremental position loop

Continuous position control during rotation is used to synchronise both speed and space with the
speed reference value used.

To enable this function, set input function 117 “Enable overlapped space loop” to high logic level or
set E39=1. From then on, an internal counter will be save any position errors regarding the space
crossed by the reference value. If the drive RUN command is disabled, the error will be accumulated
until it can be corrected once RUN has been enabled again.

Using parameters P37 (65536=1 mechanical turn) and P39 (number of mechanical turns) it's
possible to set a maximum tracking error threshold, if the absolute error value becomes greater than
this value, the logic output 0.9 “Tracking error” goes at high level.

The overlapped space loop reference value is generated by the application and regards the
“theta_rif_pos” value, which is also expressed in electrical pulses for a period of PWM.

Note that once this function has been enabled, the overlapped space loop reference value will
become the real position reference value, while the other speed reference values will represent feed-
forward.

The space loop regulator is a pure proportional gain and its gain can be set on P38: set a value that
ensures a quick response, but one that does not make the motor vibrate at a standstill.

The continuous position control is most commonly applied to the electric axis: by taking the speed
reference value from the MASTER’s Simulated Encoder and taking it to the SLAVE'’s frequency input,
the motion of the two motors can be synchronised. Once the overlapped space loop is enabled, the
two motors will always maintain the same relative position whatever their load. If the SLAVE reaches
its torque limit, the counter will save the position error and then correct it as long as the internal
counter limit has not been reached, in which case the synchronisation will be lost.

If “EN_POS_REG_MEM_CLR” (E40) is set to 1 when the drive is in stop the error memory is cleared.
With connection C90 “EN_POS_REG_SENS2” it’s possible to enable the use of second sensor to
close the incremental position loop. Parameters P152 and P153 are used to set the reduction ration
between second sensor and motor sensor.

CURRENT

POSITION SPEED LOOP
LOOP PID PID LOOP PID ENCODER ON
MACHINE
FREQUENCY Tt + +
INPUT PID PID PID -’ IGBT
- BELT OR
- - GEARBOX
MOTOR
(E1) encoper
0
coo . RATIO
‘e [ i52p153
1 e
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' Input

+ Motor Control
Motion Control

Incremental Position Loop

PID Controlle;

3.31.1

Frequency Space Reference (Electrical Axes)

Managing a frequency space reference means always guarantee the same phase angle between
master and slave. To do this work is necessary to enable the overlapped position loop with parameter
E39 or bringing at active state input function 117.

It should then provide a speed feed-forward reference, the best solution is to use the frequency
speed reference decoded in time (E24=1 and E19=0), alternatively, wanting to work in pulses, clear

E24=0.

Note: Wanting to manage in space the frequency reference, it's not possible to enable pulses and
decoding in time reference (E24 = 2).

The recommended block diagram is:

Selector i sysPosRefPulses
) 0o—o | FROINNUM(E2D) MU”'FC’)BT S Y
i Input : 216 1IN lvision
—{ Encoder _‘\'_ BASE Mul X —|_ N7 ouTH Seleé:tor
1 2 RO IN DEN (E22)—[Div 0.0 1
FRQ_IN_PPR SEE 3
FRO IN SEL (C09)|Selector ey
ID_EN_FRQ_REF (119) OR_|
EN_FRQ_REF (E23) LS¢l
Time Dec .
Filter 1° order
IN ouT
IN F/ow Multiply
Time —|_

TF_TIME_DEC_FRQ (E25) J |
KP TIME DEC FRO(E26)'

Il\ll\llul )(OUT sysSpeedPercRe

The frequency speed reference decoded in time ("sysSpeedPercReference”) has to be enabled with
E23=1 0 119=H, it has very good resolution also for low frequency input, thus allows high speed
regulator gains.

The pulses space reference (“sysPosRefPulses”) has to be enabled with C65=1 o 117=H from then
on will not miss pulses, ensuring maximum precision in the master-slave electrical axes.

Since the overlapped position loop is enabled, it is useless enable also the linear ramps on frequency
speed reference decoded in time.

3.3.2 PID CONTROLLER

Name Description Min Max Default UM Scale
EN_PID E71 - Enabling PID Control 0 2 0 1
DGT_SP_PID E72 - Digital Setpoint PID 206_0 200.0 0.0 % 163.84
SEL_SP_PID E73 - PID Setpoint selection 0 6 0 1
SEL_PV_PID E74 - PID Process value selection 0 6 1 1
KP_PID E75 - KP proportional gain 206‘0 200.0 1.00 163.84
TF_PID_KP E76C;';lgf);gmepcgrl‘éta”t 00 | 200 0.4 ms 10
TI_PID E77 - Tl Integral time 0 19999 0 ms 1
TD_PID E78 - TD Derivative time 0 19999 0 ms 1
LMN_MIN_OUT_PID E79 - Limit MiF',‘I‘éa'“e of output so00 | 2000 | -1000 % 163.84
LMN_MAX_OUT_PID B Mi’jga'”e el DL 2000 | 2000 | 1000 % 163.84
EN_REF_PID E81 - Enabling PID Reference 0 1 0 1
SEL_OUT_PID EB82 - PID Output selection 0 7 0 1
ACT_SP_PID D85 - Actual Setpoint PID % 163.84
ACT_PV_PID D86 - Actual Feed-back PID % 163.84
ACT_ERR_PID D90 - Actual error SP-PV of PID % 163.84
ACT_COM_P_PID D87 - Actual Component P of PID % 163.84
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ACT_COM_I_PID D88 - Actual Component | of PID % 163.84

ACT_COM_D_PID D89 - Actual Component D of PID % 163.84
ACT_OUT_PID D91 - Actual Output PID % 163.84
OVR_LMN_I E83 - Override Integral Part of PID 20'0 0 200.0 0.0 % 163.84
EOQ9 - Analog Speed/PID Error- %
PRC_SPD_TOT_AN_DZ - 0.00 100.00 0 163.84
— - - = Dead zone amplitude MOT_SPD_MAX
PID Control
Selector
DGT_SP_PID
=
AIIL*\O.i
Al————
Als——
[ *
Al16—1
PRCisF’DiREFiTIMEiDECIJ 6
PRC_SPD_SENS2— |
Selector
SEL_SP_PID (E73) PID
SP
PV LMN_P —ACT_COM_P_PID (D87)
LMN_I —ACT_COM_I_PID (D88)
PRC_SPD_TOT_AN_DZ(E09)1L_Ingap BND  LMN_D —ACT_COM_D_PID (D89)
56T S PID Selector TF_PID_KP(E76)— KP_Filter 583; [—ACT_ERR_PID (D90)
==l ACT_OUT_PID (D91)
Alllﬂ KP_PID(E75)—]|KP
[
Alz—f — TI_PIDETT—]TI
A——g TD_PID(E78)— TD Multipl
A|1ar>—77 5 ID_FRZ_COM_I (I24)——|FREEZE_| T
PRC_SPD_REF_TIME_DEC—"| ID_EN_OVR_LMN_I (121)——|EN_OVRD_I 0 Y P ,—»{ Torque Ref
PRC_SPD_SENS2 | Selector OVR_LMN_I (E83)—{ OVRD_I il
) .
SEL_PV_PID (E7A)I LMN_MIN_OUT_PID(E79)——| XMin )
LMN_MAX_OUT_pID(E80)— | XM2X TT
SEL_OUT_PID (E82) — Selector
SEELECTION(ES2) >
Add to torque Ref

Below is shown the functional diagram of PID block.

E71-EN_PID=2

LMN_P
1l —
Integral Time
LMN_I
ERROR gllier!‘l" o;ﬁler 118 - Freeze Integral
Deadband  Pproportional Gain (=0 ime fien) f oot of piD LMN_I_MAX
DMax P
—» 7 7 —
(Setpoint) / \
sp —> /N
- DMin E09 - —  E76-TF_PID_KP E77-TI_PID IMN I MIN
E73-SEL_SP_PID PRC_SPD_TOT_AN_DZ KF;,75P|D -7
E72-DGT_SP_PID & 121 - Enable
Override Integral
partof PID. Eg3_OVR_LMN_I
(Feed-back) PV Derivate Time (Override Integral parft)
E74-SEL_PV_PID \ LMN_D
E78-TD_PID
E80-
115 - Enable PID LMN MAX OUT
ref “PD
E82- /
SEL_OUT_PID  XOut  «¢ P <
E81-
EN_REF_PID
- = E79-
LMN_MIN_
OUT_PID

For a better understanding of the PID function it is useful to identify three parts of the controller
structure:
1. PID input signals. In this section are selected the analog references, Frequency
reference and second sensor. The output of this part can be used as input to the PID
regulator block.

2. PID Regulator Block. This is the PID regulator or controller with its parameter and
setting as gains and scaling factors.
3. PID output signals. This section is used managing the PID regulator output signal to be

used as reference input in the drive.
From the new software release is possible to enable some new functions:

When the parameter E71-EN_PID is se to 2-Enable with Invert Output the error processed by the
PID controller is defined as: Error = PV — SP, In this way the output is reversed compared to the
standard behavior,
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Dead zone (defined in the paragraph 3.1.3 pag. 65) allows to put to zero the Error if its value is lower
(absolute value) then the dead band limit EO9-PRC_SPD_TOT_AN_DZ,

The Logical Input 118 allows to “freeze” the integral part of PID,

The Logical Input 121 allows to overwrite the integral part of PID with the value set in E83-
OVR_LMN_L.

PID Input signals there considers three different possible setting of OPD Explorer: Set Point PID
Regulator, Feed back PID Regulator and Manual set point PID Controller.

In all the three different setting the signals coming from the analog inputs All, Al2, and Al3, from the
frequency input as speed reference and from the second sensor are eventually either added or
compared together.

With the exception of the feedback setting the reference can be a digital set point with the appropriate
configurations.

With the following premises:
- Input “SP” is the regulation reference with PID enabled (“auto”=TRUE) displayed thru
internal value “ACT_SP_PID” (D85)
- Input “PV” is the feedback signal of the regulator with PID enabled (“auto”=TRUE)
displayed thru internal value “ACT_PV_PID” (D86)
- Input “KP_Filter” defines the time for the first order filter that acts only on the
proportional part
- The PID parameters are:
e “KP” proportional gain
e “TI” integral time defined in ms (if set = 0 integral gain is disabled)
e  “TD” derivative time defined in ms (if set = 0 integral gain is disabled)
- Thru inputs “XMAX” (parameter “LMN_MAX_OUT_PID” P280) and “XMIN” (parameter
“‘LMN_MIN_OUT_PID” P279) it is possible to limit the regulation value as “XOUT".
When output “XOUT” reaches its regulation limit the integral part will be freezed and
blocked.

PID has following value:

“Error” (error value displayed in D90) = SP - PV,

“‘LMN_P” (proportional part displayed in D87) = filtered (KP * Error);

“‘LMN_I" ((integral part displayed in D88) = LMN_I + (KP * Error / (T_DRW_PWM * Tl);
“LMN_D"( derivative part displayed in D89)=TD*KP*(Error - Error_Last)*T_DRW_PWM,;
“XOUT” (PID regulator output displayed in D91) = LMN_P + LMN_I + LMN_D

Whereas T_DRW_PWM = 1000 / P101 with P101 = PWM frequency and Error_Last is the error
value of the previous control cycle.

Control) is possible to disable the PID control function. If this parameter is disabled the PID

f N.B. In the folder “PID Controller” with the parameter “EN_PID” (E71 - Enabling Genera PID
control is not active.

@ LL5_Stdardxx_00

: Input 3.3.3 STOP IN POSITION
+ Motor Control o o ) ) . . ) .
If the drive is working in speed control, this particular function gives the chance to stop in a specific

Incremental Posi  @Nd absolute position of the rotation revolution (stop target position). Once the stop position has been
PID Controller reached, it is possible to command a relative movement of +180°. Moreover there is the chance of
2= PID Controll choosing the indexing speed and if to stop without inverting the rotation direction or not. The sensor
Motor Holding B needs to have an absolute indication of the mechanical position, so if it is an Incremental Encoder,
, zero TOP is necessary (obviously it is essential to run at least a one complete revolution before
Acceleration ram . . . . .
entering t_he sto_p_-order). If R_esolver feedback is used, this must be a single pole pairone.
dad The stop in position can optionally be referred to a mechanical turn after a reduction gear using the
zero TOP on the load. The typical stop in position application is the indexing for the tool changing
system.

Motion Control
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Name Description Min [ Max Def UM Scale
Range
) . - 0 No
EN_STOP_POS E55 - Enabling Stop in position 1 Same direction 0 1
2 Minimum track
Range
STOP_POS_CMD E56 - Stop in position comand selection 0 | Input 129 0 1
1| Speed ref
EN_STOP_POS_GBOX E57 - Enabling Stop in position after gearbox 0 I 1 0 1
Range
0 Sensor connector
(first sensor)
1 Eighth digital input
ZERO_TOP_SEL E58 - Stop in position comand selection (first sensor) 0 1
Sensor connector
2
(second sensor)
Eighth digital input
&
(second sensor)
. %
PRC_SPD_INDEX E59 - Indexing speed reference value 0.00 100.00 2.0 MOT SPD MAX 163.84
POS_REG_KP P38 - Kv position loop proportional gain 0.0 100.0 4 10
STOP_POSO E60 - Target 0 Stop in position 0.00 100.00 0 % 360 degree 163.84
STOP_POS1 E61 - Target 1 Stop in position 0.00 100.00 0 % 360 degree 163.84
STOP_POS2 E62 - Target 2 Stop in position 0.00 100.00 0 % 360 degree 163.84
STOP_POS3 E63 - Target 3 Stop in position 0.00 100.00 0 % 360 degree 163.84
ANG_MOV E64 - Angular movement Stop in position -50.00 50.00 0 % 360 degree 163.84
POS_WINDOW E65 - Position Reached window 0.00 50.00 0.15 % 360 degree 163.84
TIME_WINDOW E66 - Time on Position Reached window 0 19999 10 ms 1
- ; %
PRC_SPD_MIN_AUTO E67 - Minimum speed for automatic stop 0.00 100.00 1.0 MOT SPD_MAX 163.84
- . %

SPD_MIN_HYST E68 - Minimum speed hysteresis 0.00 100.00 0.0 MOT SPD MAX 163.84
GBOX_NUM E69 - Gearbox NUM 0 16384 100 1
GBOX_DEN E70 - Gearbox DEN 0 16384 100 1

DIS STOP POS E54 - Disable Stpp in posmon when 0 1 0 1

= - incremental position loop is enable
EN STOP POS AUTOSET E92 - Enable allutose't lcurrent position as stop 0 1 0 1
— — - in position target
3.3.3.1 Stop in Position Logic Input Functions
NAME INPUT LOGIC FUNCTIONS
| 27 ID_POS_SELO Stop in position target selection (bit0)
| 28 ID_POS_SEL1 Stop in position target selection (bit1)
| 29 ID_EN_POS Enable Stop in position function
| 30 ID_EN_POS_NOV Enable Stop in position movement
3.3.3.2 Stop in Position Logic Output Functions
NAME OUTPUT LOGIC FUNCTIONS
O | 33 OD_STOP_POS_ON Stop in position target reached

3.3.3.3 Stop in Position Analog Output and Monitor

OUTPUT ANALOG FUNCTIONS
O | 68 Stop in position target [100%=180]
O | 69 Stop in position actual position [100%=180]
O |70 Stop in position error [100%=180]
o |71 Stop in position 033 timer [ms]
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3.3.3.4 Stop in Position Alarm

ALARM DESCRIPTION CORRECTIVE ACTION
. . . ) ) ) Reduce indexing speed E59 or
. In equiverse indexing the indexing speed has a maximum - ! )
A4.0 | . Exgesswe value admitted, depending on max speed (P65) and change |nd§>§|ng mode, selecting
) indexing speed P ) minimum track
position loop gain (P38)
A4.1 Zririgs-li—r%P 4 motor revolutions completed without reading Zero Top Check sensor and cable.

3.3.3.5 Working Mode

With the drive working in speed control, there is the chance of enabling the function “Stop in position”
in two different ways, based on E55:
e E55=1 — positioning is executed without changing the motor rotation verse (even if the error
between the actual position and the target is of few degrees);
e E55=2 — positioning is executed with the minimum track possible to reach the target
position (if the actual error between the actual position and the target is of few degrees the
motor is able to reverse its rotation direction).

Target indexin

Target 9 K '\ 9
error "
Shaft \& Shaft

position position

indexing

E55=2

E55=1

Selection of what input makes “Stop in position” function active is programmable in E56:
e E56 =0 — the input function 129 “Stop in position command “ must be set to high logic
level;
e E56 =1— “Stop in position command” is taken when the speed reference goes below of
the threshold value preset on E67 (on E68 the hysteresis on the stop activation can be set).

Note: the speed reference that is tested is the one in percent of the max speed
(“sysSpeedPercReference”) in case the frequency input is used, the timing signal decoding must be
enabled with E24. Once this function has been activated the drive follows a ramp speed reference
(automatically activated) to reach the indexing speed. The indexing speed is programmable in E59 in
percent of the max speed of the drive P65.

The selectable stop positions are 4, the default value is set on E60, the other on E61, E62 and E63,
in percent of the revolution, related to the absolute position.

It's possible to select the stop position using the logical function inputs 127 and 128, how it's shown in
the following table:

|2$%Ld|ezs Position selected Description
0 0 E60 Stop target position 0
0 1 E61 Stop target position 1
1 0 E62 Stop target position 2
1 1 E63 Stop target position 3

Setting E92=1 “EN_STOP_POS_AUTOSET” the actual motor shaft position is saved as the selected
target.
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3.3.3.6 Stop in Position and Position Loop

With E54 “DIS_STOP_POS” Stop in Position function can be disabled when the incremental position

loop is enabled.

If E55=1 the indexing speed E59 has a maximum admitted value:

speed A
Indexing speed has been
reached; motor keeps
running
stop in p(()jsmon until it is near the rate;
comman then position control is
activated
pasg | __Indexngspeed )
>

time

In this modality, to activate position control, it is necessary that the max. position error (180°)
multiplied by the position loop gain (P38) being greater than the indexing speed (E59), thus:

ES peg. 2
100 P65

E.g: P38=40 0 .
P65 = 1500 C——> E59 <8 % maximum speed
If this condition isn’t true, appears alarm A4.0

If E55=2 the rotation speed verse can change:

speed A

When indexing speed is
reached, space control is
immediately activated

Stop in position

order Speed sign depends on

position error sign
Eso | lndemgspeed )

Anyway the speed reference generated by the position control can never exceed the indexing speed

(in absolute value) set on E59.

time
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Once the drive is stopped in position, for a time programmable in E66, the logic output function 033,
becomes active.

It is possible to set the uncertain area of the logic output on parameter E65, in percent on the
revolution, as max distance (+ or -) from the correct position.

At this point it is possible to command another movement by activating the input function 130 “execute
the angular movement”.

The amplitude of the movement can be set in E64 in percent of the revolution.

In any case the motor will move on the minimum path to reach the reference position and the speed
will never go over the indexing one (E59).

Zero TOP

Main parameters summary:

E55 Enable stop in position

E56 | Selection of stop in position input
E59 Indexing speed reference
E60 Stop in position_target 0

3.3.3.7 Stop in Position Downstream Reduction Gear

This function is enabled setting E57=1 and it's very important to set correctly the reduction ratio
into parameters E69 and E70 corresponding to numerator and denominator (with E70 = E69 ).
When this particular control is enabled, the stop position and angular movement (E60 e E64) are
referred to the absolute position downstream reduction gear.

There are two different working mode for the zero TOP management downstream reduction gear,
selectable with E58 connection:

with E58=0  and only with Incremental Encoder (with or without Hall sensors) the zero TOP have
to be connected to PC1 and /PC1 channels motor sensor connector.

with E58=1  the zero TOP have to be connected to the eighth logic input on M3 connector. It's
necessary to de-configure the logic function related to eighth logic input C08=-1.
The zero position will be stored on rising edge (0 — 1) .

In both cases, the zero pulse width have to be at least 26us.
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E58 = Eighth digital

External TOPOon L.I.8

Rising TOP 0

If actual speed filtered > 0 g A |

Absolute position

2ms —I N
Falling TOP 0
If actual speed filtered < 0
Y

Absolute position

I

y
E69 - GBOX_NUM
[ sysSensorReadincr »
E70 - GBOX_DEN
3.3.4 MOTOR HOLDING BRAKE
Name Description Min Max Default UM Scale
EN_HLD_BRAKE E89 - Enable Motor Holding brake 0 1 0 1
HLD_BRAKE_DIS_DLY E90 - Motodr holding brake disable 0 19999 0 - 1
elay at start
E91 - Motor holding brake enable

HLD_BRAKE _EN_DLY delay at stop 0 19000 0 ms 1

3.3.4.1 Motor Holding Brake Output Functions

NAME

OUTPUT LOGIC FUNCTIONS

o 32 | OD_MOTOR_HOLDING_BRAKE

Motor holding brake
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With parameter E39=1 it's possible enable the command to open and close an external mechanical

brake. The parameter EQO0 defines the delay time at start, while the parameter E91 the delay time at
stop:

Run
Command

Motor Holding
Brake Disable
Enable

v
-~

l<»| E 90 > E 91

Speed
Reference

v

Motor
Holding
Brake

v
-

Drive
Running

to t1

The figure shows the situation when the brake is disabled (on the left) and when is enabled (on the
rigth). At time t0 Run Command is given an internal timer is activated, at the same the digital output
032 goes to the high level.

From t0 to t0 + E90 every Speed Reference is annulled, the drive is in the RUN state (motor in
torque) and the Holding Brake can be disabled.

When the internal timer reaches the overflow value (E90) the speed reference is enabled.

At time t0 Run Command is disabled and O32 goes to low level too. A second timer is activate and
speed reference is disabled. From t1 to t1 + E91 the drive stops with his deceleration ramp but
remain in run state. The holding brake can be enabled. When the second timer reaches the overflow
value (E91) the Drive Running State is disabled.
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4 CATALOG APPLICATIONS

The functions seen in previous chapter refer to the standard application, in the application “catalog”
(downloadable from PMSM or IM “application” project) these functions can’t be present, so please
refer to the application manual itself for more details.

Some functions, however, depend on the core and they are otherwise present both in the standard
application and in the catalog application.

Following be repeated all the functions seen previously, noting which ones are always present.

Parameters:
P00-P199 are common to all applications (standard and catalog),
E00-E99 instead depend on the type of application.

Connections:
C00-C99 are common to all applications (standard and catalog),

Internal values:
d00-d63 are common to all applications (standard and catalog),
d64-d99 instead depend on the type of application.

4.1 CATALOG APPLICATIONS ACTIVATION

Starting from supervisor OPDEXxplorer version 2.0.4, the applications available on catalog require a
password to be activate and made operational (except for standard application). Password are
unique for each application and their value depends by application version; for example, application
LL5_Winderxx_00 has a different password of version LL5_Winderxx_01.

4.1.1 APPLICATIONS UNLOCK PROCEDURE

After application loading from catalog, the function Quick Start Up will be enabled (“Plc” section
hiding).

- Jog Poo/ - [ 0 00
free

um Default Hin hax

EN_START_UP_APPL Yes Ho 0

START_UP_SPD_SEL 4-Jog POD 0-None 0

PRC_START_UP_SPD_REF 10.00 % SPD_MAX 000 -100.00
START_UP_EN_REF Yes Yes
START_UP_RUN_SEL 4-1 4-1
START_UP_EN_LIN_RAMP Yes Yes
SW_RUN_CMD Yes

Application IO Parameters
Input
Output
Motion Control
Fieldbus
Modbus RTU

Modbus TCP/IP
CanOpen
Profibus
Anybus

05 - Enable Quick StartApplication I

7
4 UDG - Quick Start Application Speed Reference Sele:
100.00 POO - Quick start application digital speed reference
1 U08 - Quick Start Application Enable Reference

8 U07 - Quick Start Application Run command Input St
1 U03 - Quick Start Application Linear Ramps Enable
1 C21- Run software enable

Default

B 1o
Graphic Display

In order to insert the password, first is necessary disable the function Quick Start Up by parameter
U05. Now folder “Password” will be activate in section “Plc/Application” and parameter E200-
APP_PSWD can receive the value.

Note: password parameter could be different from E200 depending by applications.

After password typing, its value won'’t be reading but will be replaced with 65535 and E201-FBK
PSWD will stay to “Wrong Password”.

To confirm the password, save in Eeprom then switch off-on auxiliary +24Vdc. If the password was
correct, parameter E201-FBK PSWD shows “Password OK”, otherwise it stay to “Wrong
Password” (application disactivate).

Note: Password insertion is required once after application upload. Restoring default values doesn’t
cancel the password.
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4.2 INPUTS

@# LL5_Stdardxx_00
Input 4.2.1 ANALOG REFERENCE

The scaling of the analog reference can always be done (P01 and P02 for All, the same is true for
the characteristic parameters of Al2, Al3 and Al16), as well as the input value can always be viewed
(d42 by All, d43 by Al2, d44 by AI3). Also the enable current analog reference is always present.
The choice (optional) of the meaning of each input, as well as the enable reference, instead, depends
on the type of application.
The parameters in the following table are also present in the catalog application.

Name Description Min Max Default UM Scale
EN_AIL_4_20mA C95 - Enable All 4-20mA 0 1 0 1
KP_AIL P01 - Corrective factor for -400.0 4000 100 % 10

analog reference 1 (AUX1)
P02 - Corrective offset for

- 0,
OFFSET_AI1 analog reference 1 (AUX1) 100.0 100.0 0 % 163.84
All D42 - Analog Input All -100 100 0 % 163.84
EN_AI2_4_20mA C96 - Enable Al2 4-20mA 0 1 0 1
P03 - Corrective factor for o
KP_AI2 analog reference 2 (AUX2) -400.0 400.0 100 % 10
P04 - Corrective offset for o
OFFSET_AI2 analog reference 2 (AUX2) -100.0 100.0 0 % 163.84
Al2 D43 - Analog Input Al2 -100 100 0 % 163.84
EN_AI3_4_20mA C97 - Enable AI3 4-20mA 0 1 0 1
PO5 - Corrective factor for o
KP_AI3 analog reference 3 (AUX3) -400.0 400.0 100 % 10
OFFSET_AI3 P0G - Corrective offset for -100.0 100.0 0 % 163.84

analog reference 3 (AUX3)

Al3 D44 - Analog Input AI3 -100 100 0 % 163.84

D10 - Torque reference value

PRC_APP_T_REF o -100 100 0 % MOT_T_NOM 40.96
(application generated)
PRC_APP T MAX | D32-Maximum torque limit by -100 100 0 % MOT_T_NOM 40.96
application
PRC_APP_T_MIN D48 - Minimum torque limit by -100 100 0 % MOT_T_NOM 40.96
application
PRC_APP_SPD_REF D33 - Speed reference -100 100 0 % MOT_SPD_MAX | 163.84
(application generated)
P13 - Corrective factor for 16 o
KP_AI16 bit analog reference (AUX16) -400.0 400.0 100.0 % 10
P14 - Corrective offset for 16 o
OFFSET_AI16 bit analog reference (AUX16) -100.0 100.0 0 % 163.84
@# LLS_Stdardxx_00
All6 16 bit analog input (optional) -100.00 100.00 0.00 % 163.84

Input

Analog Reference

§ 2"3:°9 :*:“”“ 2:; 4.2.2 DIGITAL SPEED REFERENCE
na Og ererence

213 Analog Reference Al3 Digital potentiometer speed references and digital speed reference normally are never present in the
& Analog Reference Al16 catalog applications, some applications may be inside some similar enabling digital speed reference

%1‘; Analog Speed Reference function
a Torque Reference

232 Torque Limit Reference

213 Speed Limit Reference Name Description Min | Max | Default UM Scale
217 Reference Multiply Factor D33 - Speed reference (application - %
Digital Speed Referenc PRC_APP_SPD_REF generated) 100 | 100 0 MOT sPD max | 16384

LL5_Stdardxx_00
& i 4.2.3 FREQUENCY SPEED REFERENCE

Analog Reference
%‘; Analog Reference All

233 Analog Reference Al2

The choice of the type of speed in pulses is always present:

25; Analog Reference A3 C09 Description Mode of working
233 Analog Reference Al16
2= Analog Speed Reference 0 Analogic Analog reference +10V (optional)
&5 Torque Reference 1 Digital encoder 4 track frequency reference (default)
%ﬁ Torque Limit Reference
233 Speed Limit Reference 2 Digital f/s Frequency reference (freq. and up/down) counting all edges
213 Reference Multiply Factor . .
Digital Speed Reference 8 Digital f/s 1 edge Frequency reference (freq. and up/down) counting one edge

232 Digital Speed References
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Also some parameters and internal value are always present:

Name Description Min Max Default UM Scale
Range
0 Analogic
FRQ_IN_SEL CO09 - Frequency input setting 1 Digital Encoder 1 1
2 Digital f/s
3 Digital f/s 1 edge
REF_FRQ_IN D12 - Frequency in input 0 KHz 16
D14 - Frequency speed %
PRC_APP_FRQ_SPD_REF reference value (application -100 100 0 MOT_SPD_MAX 163.84
generated)
P88 - High precision analog
MAXV_VF speed reference value: 2500 10000 10000 mVolt 1
Voltage matches max. speed
OFFSET_VF P10 - Offset for high precision -19999 19999 0 1/100 mv 1
analog reference value
P159 - High precision analog
speed reference value:VCO :
KP_NEG_VF setting for negative voltage 16383 16383 4096 1
reference values
P150 - High precision analog
KP_POS_VF speed reference value:VCO -16383 16383 4096 1

setting for positive voltage
reference values

The eventual enable frequency input, of its meaning and possible numerator/denominator scaling,

however, depends on the type of the application.

PMSM/SynRM Parameters
Application |/O Parameters

4.2.4 DIGITAL INPUTS CONFIGURATIONS Input

Analog Reference
Name Description Min | Max | Default | UM | Scale Digital speed Reference

TF_LI6-7-8 P15 - 106,07,08 logical inputs digital filter 0.0 | 20.0 2.2 ms 10 Frequency speed Reference
EN_NOT_LI | C79 - Enable negative logic for digital inputs 0 255 0 1

LI1_SEL CO01 - Meaning of logic input 1 -1 31 1

LI2_SEL C02 - Meaning of logic input 2 -1 31 1

LI3_SEL CO03 - Meaning of logic input 3 -1 31 1

LI4_SEL C04 - Meaning of logic input 4 -1 31 1

LI5_SEL CO5 - Meaning of logic input 5 -1 31 1

LI6_SEL CO06 - Meaning of logic input 6 -1 31 1

LI7_SEL CO07 - Meaning of logic input 7 -1 31 1

LI8_SEL CO08 - Meaning of logic input 8 -1 31 1

The logic inputs always present are:

100-Run command,

102-External enable,

108-Reset alarms

Others depend on the application. They can be configured (and optionally deniable with C79) the
same way as the present inputs for standard application.
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PMSM/SynRM Parameters
Application I/0 Parameters
Input
Analog Reference
Digital speed Reference

Frequency speed Reference

4.2.5 SENSORS AVAILABLE ON FBK2

The management parameters of the second sensor are always present, while the enable depends on

the application.

Digital inputs configurations

Name Description Min Max Default UM Scale
Range
0 Fbk Absent
1 TTL/HTL
2 TTL/HTL +
Hall
4 Resolver
Direct
3 Incr.
SENSOR2_SEL C17 - Sensor2 selection Sin/Cos 0 1
EnDat
16 2.1/2.2
EnDat 2.2 —
o FPGA
HDSL —
18 FPGA
Resolver
24 AD251210
RES2 POLE P16 - Number of absolute sensor2 1 160 5 1
— poles
P17 - Number of encoder2
ENC2_PPR pulsesirevolution 0 60000 1024 pulses/rev 1
C18 - Enable incremental encoder2
EN_TIME_DEC_ENC2 e 0 1 0 1
EN INV POS2 DIR C20 - Invert sensor2 positive cyclic 0 1 0 1
- = — versus
EN_SENSOR2_TUNE U00 - Enable sensor2 autotunig 0 1 0 1
RES2_TRACK_LOOP_Bw | D48 -Tracking loop bandwidth direct | 4, 10000 1800 rad/s 1
- — - decoding of resolver2
RES2_TRACK_LOOP_DA P49 - Damp factor Traking loop 0.00 5.00 0.71 100
MP resolver2
P07 - Second sensor amplitude o
KP_SENS2 compensation 0.0 200.0 100 % 163.84
OFFSET_SIN_SENS2 P08 - Second sensor sine offset -16383 16383 0 1
OFFSET_COS_SENS2 P09 - Second sensor cosine offset -16383 16383 0 1
HW_SENSOR2 D62 - Sensor2 presence 0 1
SENS2_SPD D51 - Second sensor rotation speed 0 rpm 1
D52 - Second sensor Absolute
SENS2_TURN_POS mechanical position (on current 0 16384 1
revolution)
SENS2 N TURN D53 - Second sensor Number of 0 16384 1
— = revolutions
SENS2_FRQ_IN D54 - Secondiﬁngor Frequency 0 KHz 16
SENS2_ZERO_TOP D56 - Sensor2 Zero Top 0 pulses 1
RES? DDC BW C25 - Second rt_asolver DDC 0 1 0 Hz 1
— - bandwidth
Range
EN_SLOT_SWAP C19 - Enable sensor slot swap | 0 1
0 No
1| Yes
SENS2_RES Second sensor resolution 0 bit 1
SENS2_POS Second sensor actual position 0 sensor 1
pulses

102
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4.3 OUTPUT

4.3.1 DicITAL OUTPUTS CONFIGURATIONS

PMSM/SynRM Parameters
Application I/O Parameters
Input
Output

Digital outputs configurations|

Name Description Min Max Default UM Scale
I_RELAY_SEL C55 - Current relay output 0 2 0 1
I_RELAY_THR 225k C“"et’;tr’g;’mg Il @Y 0.2 150.0 100 % 40.96

TF_I_RELAY P27 ct'j:r'r'fr:t;;)“;\fvg:’?;f;t for 01 10.0 1 s 10
DO_SPD_REACH THR | P47- Spegjt;:rte;hl‘gd folcolc 0.0 100.0 0 %MOT_SPD_MAX | 163.84
DO_SPD_MIN_THR P50 - Minimum speed for relay 0.0 100.0 2.0 %MOT_SPD_MAX | 163.84
P59 - Minimum and a maximum
HYST_DO_SPD speed reached output 0.0 100.0 1.0 %MOT_SPD_MAX | 163.84
hysteresis
LO1_SEL C10 - Meaning of logic output 1 -64 63 1
LO2_SEL C11 - Meaning of logic output 2 -64 63 1
LO3_SEL C12 - Meaning of logic output 3 -64 63 1
LO4_SEL C13 - Meaning of logic output 4 -64 63 1
The commons logical outputs are those in the range 000 — 026. The other depends by application.
NAME OUTPUT LOGIC FUNCTIONS DEFAULT OUTPUT
O | 00 OD_DRV_READY Drive ready L.O0.2
O | 01 OD_ALR_KT_MOT Moto thermal alarm
O | 02 OD_SPD_OVR_MIN Speed greater than minimum L.O4
O | 03 OD_DRV_RUN Drive running L.O.1
O | 04 OD_RUN_CW CwW/CCw
O | 05 OD_K_I_TRQ Current/torque relay
O | 06 OD_END_RAMP End of ramp L.0.3
O | 07 OD_LIM_I Drive at current limit
O | 08 OD_LIM_TRQ Drive at torque limit
O | 09 OD_ERR_INS Tracking incremental error > threshold (P37 and P39)
O | 10 OD_PREC_OK Power soft-start active
O |11 OD_BRK Braking active
O | 12 OD_POW_OFF No mains power
O | 13 OD_BUS_RIG Bus regeneration enable (Support 1)
O | 14 OD_IT_OVR Motor overheating (exceeds threshold P96)
O | 15 OD_KT_DRV Radiator overheating (higher than P120 threshold)
O | 16 OD_SPD_OK Speed reached (absolute value higher than P47)
o | 17 OD_STO_ON Safe Torque Off active
O | 18 OD_IPP_OK IPP Initial Pole position detection executed
O | 19 OD_POS_INI_POL Regulation card supplied and DSP not in reset state
O | 20 OD_SNS1_ABS SENS1 Absolute position available
o] 21 OD_DRV_OK Drive ready and Power Soft start active
o | 22 OD_LL_ACTV LogicLab application active
O | 23 OD_STO_OK STO: not dangerous failure
o | 24 OD_TRQ CTRL Torque control
O | 25 OD_VBUS_OK DC bus voltage exceeds threshold (P79)
ol 2 OD_SNS2_ABS SE_NSZ_Abs_qute posi_tit_Jn (OPDE)
OD_BRK_FLT Braking circuit fault (MiniOPDE only)
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PMSM/SynRM Parameters
Application |/O Parameters

4.3.2 ANALOG OUTPUTS CONFIGURATIONS

Input
Output
Digital outputs configurations Name Description Min Max Default | UM | Scale
PRC_AO1_10V P57 - % value of 10V for analog output A 100.0 | 400.0 200 % 10
PRC_AO2_10V P58 - % value of 10V for analog output B 100.0 400.0 200 % 10
OFFSET_AO1 P110 - Offset A/D 1 -100.0 | 100.0 0 % 327.67
OFFSET_AO2 P111 - Offset A/D 2 -100.0 | 100.0 0 % | 327.67
AO1_SEL C15 - Meaning of programmable analog output 1 -99 100 1
AO2_SEL C16 - Meaning of programmable analog output 2 -99 100 1

While the analog outputs selectable are common only in the range 000 — 066, the other depends by

application:
OUTPUT ANALOG FUNCTIONS P
O | 00 Actual mechanical position read by sensor[100%=180]
O | 01 Actual electrical position read by sensor(delta m) [100%=180]
O | 02 Reference speed value before ramps [% n max]
O | 03 Reference speed value after ramps [% n MAX]
O | 04 Rotation speed filtered [% n MAX] A.0.2
O | 05 Torque request [% C NOM MOT]
O | 06 Internal value: status (MONITOR only)
o | 07 Request to current loop for torque current [% | NOM AZ]
O | 08 Request to current loop for flux current [% | NOM AZ]
O | 09 Max voltage available [% VNOM MOT]
O | 10 Internal value: alarms (MONITOR only)
O | 11 Current module [% | NOM AZ] A.0.1
o | 12 Motor sensor Zero Top [100%=180]
O | 13 U phase current reading [% | MAX AZ]
O | 14 Internal value: inputs (MONITOR only)
O | 15 Torque component of current reading [% | NOM AZ]
O | 16 Magnetizing component of current reading [% | NOM AZ]
o | 17 U phase voltage duty-cycle
O | 18 Stator voltage reference value module [% VNOM MOT]
O | 19 Modulation index [0<->1]
O | 20 Request Q axis voltage (Vq_rif) [% VNOM]
O | 21 Delivered power [% PNOM]
o | 22 Request D axis voltage (Vd_rif) [% VNOM]
O | 23 Torque produced [% C NOM MOT]
O | 24 DC bus voltage [100%=900V]
O | 25 Radiator temperature
O | 26 Motor temperature
o | 27 PID MTPA output [%360°]
O | 28 Motor thermal current [% alarm threshold A6]
O | 29 Current limit [% | MAX AZ]
O | 30 CW maximum torque [% C NOM MOT)]
O | 31 CCW maximum torque [% C NOM MOT]
O | 32 Internal value: outputs (MONITOR only)
O | 33 Internal value: inputs_hw (MONITOR only)
O | 34 V phase current reading [% | MAX AZ]
O | 35 W phase current reading [% | MAX AZ]
O | 36 Actual electrical position (alfa_fi ) [100%=180 ]
o | 37 Analog input A.l.1
O | 38 Analog input A.l.2
O | 39 Analog input A.I.3
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O | 40 Positive speed reference limit [% n MAX]

O | 41 Application speed reference value ("sysSpeedPercReference") [% n MAX]

O | 42 Application torque reference value ("sysTorqueReference") [% C NOM MOT]

O | 43 Application positive torque limit ("sysMaxTorque") [% C NOM MOT]

ol a4 Frequency speed reference value from application ("sysSpeedRefPulses") [Pulses

per TPWM]

ol 45 Overlapped space loop reference value from application
("sysPosRefPulses")[Pulses per TPWM]

O | 46 Amplitude to the square of sine and cosine feedback signals [1=100%)]

O | 47 Sen_theta (Direct resolver and Sin/Cos Encoder) [Max amplitude = 200%)]

O | 48 Cos_ theta (Direct resolver and Sin/Cos Encoder) [Max amplitude = 200%)]

O | 49 Rotation speed not filtered [% n MAX]

O | 50 Delta pulses read in PWM period in frequency input [Pulses per PWM]

O | 51 Overlapped space loop memory Isw [Electrical pulses (x P67)

O | 52 Overlapped space loop memory msw [Electrical turns (x P67)]

O | 53 Incremental SIN theta Sin/Cos Encoder

O | 54 Incremental COS theta Sin/Cos Encoder

O | 55 End initial reset

O | 56 PTM motor thermal probe

O | 57 PTR radiator thermal probe

O | 58 Pulses read by sensor

O | 59 SENS2 Rotation speed not filtered

O | 60 SENS2 Actual position

O | 61 SENS2 Sin_theta

O | 62 SENS2 Cos_theta

O | 63 SYNC delay measured

O | 64 Application negative torque limit (“sysMaxNegative Torque”) [%C NOM MOT]

O | 65 Energy dissipated on breaking resistence [joule]

O | 66 IGBT junction temperature [ %100°]
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4.4 MOTION CONTROL

Incremental position loop, PID controller, stop in position and motor holding brake are features of the
standard application, so they are not present in the catalog application.

Speed Command Reference

Reference Mul.Factor

<% Analog Speed Reference
PRC_SPD_REF_AN (D74)
Freauencv Reference
% Frequency Time Decode
Speed Reference
PRC_SPD_REF_TIME_DEC (D77)
Diaital Speed Reference

I_

Input Reference

Reference

<% Digital Potentiometer Speed

PRC_SPD_REF_DG_POT(D67)
Diagital Speed Reference
<% Jog Speed Reference
PRC_SPD_REF_JOG (D76)

EN_PID(E71

EN REF PID(E81)

EQ
FieldBus SEL OUT PID(ES2 =00t
% FieldBus Speed Reference 2 N =
PRC_SPD_REF_FLDBUS(D75)
PID Control Frequency Reference

< % Add to speed Ref. }—

PRC_SPD_REF_PID(D95)

PID Control
% Speed_Ref

PRC_SPD_MAX_PID(D98)

< %Position Reference

Freguency Reference

-
i
i
i
i
i
i
Selector i
i
0 sysSpeedPercReference i
ey s Percentual speed :
24 -APP_SPD_REF(D33) reference 3
— Selector i 2
P i
P i
P i
i i
P i
i i
P P
P i
P i
i i
Selector ! '
i i
1 ; sysPosRefPulses !
. ' Position reference in counts |
1 PRC_APP_FRQ_SPD_REF(D14) i
L—— Selector i

sysSpeedRefPulses

v

< Pulse Speed R e

Speed Limit Ref.

% SUM Pos. Speed Limit Ref. |}

Speed reference in counts

PRC_SPD_TOT_AN_POS(D82)

Speed Limit Ref.

<% SUM Neg. Speed Limit Ref.}

Gppmemmemimfeimme
s

Min Value

IN1 mOUT sysMaxPositivePercSpeed

J—{M—l PRC_SPD_REF_MAX(D57) Positive Percentual speed
105.02 :
PRC_CW_SPD_REF_MAX(P18) i
P

’_1|:4‘1i n vag‘:;. i; sysMaxPositivePercSpeed

_I&, PRC_SPD_REF_MIN(Ds#) Positive Percentual speed

T limit

PRC_SPD_TOT_AN_NEG(D83)

105.02
PRC_CCW_SPD_REF_MAX(P19)

Torque Command Reference

FieldBus

-

i
;
i
:
i
;
;
i
i
:
:

limit i
i
;
i
i
i
i
;
i
i
;
;
;

sysMaxTorque

% FieldBus Limit Torque I

PRC_T_MAX_FLDBUS(D71)

Toraue Limit Ref.

v

Percentual torque limit

sysMaxPositiveTorque

%SUM Pos. Torque Limit Ref }

PRC T MAX AN POS(D70)

Torque Limit Ref.

PRC_APP_T_MAX(D32) !

Positive torque limit

%SUM Neg. Torque
PRC T MAX AN POS(D80)

it Ref |

Torque Reference
<% Torque Reference
PRC_T_REF_AN(D68)
PID Control
<“1‘ Add to Torque_Ref

FieldBus
% FieldBus Torgue Ref
PRC_T_REF_FLDBUS(D69)

PID Control

< Torque Ref }

PRC_APP_T_MIN(D48) i

Selector

A 4

EN PID(E7T1)

{ *4
Selector

]

Neagative torque limit

i
i
i
i
i
i
T
i
i
i
i
i
i
1
i
i
i
i
i
i
T
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

sysTorqueReference

'
PRC_APP_T_REF(D10) Percentual torque reference
i

i
P
i
i
i
i
i
i
i
P
i
i
H
P
P
H
i
i
i

sysMaxNegativeTorque :
i
i
i
i
P
P
i
H
P
H
i
P
i
i
i
i
i
i
i
P
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5 GENERIC PARAMETERS

Name Description Min Max Default UM Scale
P60 - Access key to reserved
RES_PAR_KEY parameters 0 65535 0 1
TDE_PAR_KEY [OORIACCESSIKEVIONIDE 0 19999 0 1
parameters
RES_PAR_KEY_VAL P100 - Value off access key to 0 19999 05 1
reserved parameters

P60 and P99 are two parameter that if correctly set allow some reserved parameter (only at a
standstill). In particular:
e If the value of P60 is the same of the key is possible to modify the reserved parameters
e [f the value of P99 is the same of the key is possible to modify the TDE parameters

5.2 DATA STORING

Name Description Min Max Default UM Scale

DEF_PAR_RD C61 - Read default parameters 0 1 0 1

Range
0 No
EEPROM_PAR_RD C62 - Read parameters from EEPROM 1 Yes 0 1
Restore
2
factory par

EEPROM_PAR_WR C63 - Save parameters in EEPROM 0 1 0 1

PAR_ACT_BANK C60 - Parameter bank active 0 1 0 1

ALL_COUNT_RESET C44 - Reset alarm counters 0 2 0 1
OFFSET_AI1_TDE Factory corrective offset for analog -100.0 100.0 0 % 163.84

reference 1 (All)
Factory corrective offset for analog o
OFFSET_AI2_TDE reference 2 (Al2) -100.0 100.0 0 % 163.84
OFFSET_AI3_TDE RG] CETECHE EsEl (2h EITEl 5 11000 | 1000 0 % | 163.84
reference 3 (AI3)
KP_DCBUS_TDE Factory corrective factor for Bus voltage 0.0 200.0 100 % 10
Factory multiplication factor for motor
KP—MOT—ﬁgERM—PRB— PTC/NTC/KTY84 analog reference 000 | 20000 | 100 163.84
value
KP_DRV_THERM_PRB_ Factory multiplication factor for radiator

TDE PTC/NTC analog reference value 0.00 200.00 100 16384

5.2.1 STORAGE AND RECALL OF THE WORKING PARAMETERS

The drive has three types of memory:

The non permanent work memory (RAM), where the parameters become used for operation and
modified parameters become stored; such parameters become lost due to the lack of feeding
regulation.

The permanent work memory (EEPROM), where the actual working parameters become stored to be
used in sequence (C63=1, Save Parameters on EEPROM).

The permanent system memory where the default parameters are contained.

When switched on, the drive transfers the permanent memory parameters on to the working memory
in order to work. If the modifications carry out on the parameters, they become stored in the work
memory and therefore become lost in the break of feeding rather than being saved in the permanent
memory.

If after the work memory modifications wants to return to the previous security, it is acceptable to load
on such a memory, a permanent memory parameter (Load EEPROM Parameter C62=1).

If for some reason the parameters in EEPROM change, it is necessary to resume the default
parameters (C61=1 Load Default Parameters), to make the appropriate corrections and then save
them in the permanent working parameter (C63=1).

It is possible to save the data in the permanent memory also at drive switched on/RUN, while the
loading may only be affected aside with drive switched off/STOP, after having opened the key to
reserved parameters.
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Starting from 22.10 revision, during permanent memory writing (C63=1) the data are immediately
read after its writing. If any inconsistency is detect, alarm Al.2 appears.
In this case resets the alarm and try again to store the data.

Restore the default parameters

System permanent _-_. Non permanent
memory with default c61=1 memory (RAM)

parameters (FLASH)

Save parameters in FLASH _>|CG31=1 | |C62=1 | Reading

parameters and
Permanent memory connections at start
(EEPROM) up

hN

\/

Loading the EEPROM
parameters

Because the default parameters are standard to be different than those that are personalized,
it is correct that after the installation of each drive, there is an accurate copy of permanent
memory parameters to be in the position to reproduce them on an eventual drive exchange.

5.2.1.1 Active Bank Parameters

This function allows to switch over the internal sets of parameters and connections between two
distinct memory banks (drive must be switched off, no RUN).

To activate this function, it is necessary to use the logic input 116, configuring it on a logic input on
both banks. The connection C60 indicates the actual data bank in the permanent memory: C60=0
bank 0; C60=1 bank 1. The commutation of the functions logic stage 116 brings an automatic
variation of data of C60 and a successive automatic reading of data from the permanent memory.

EEPROM permanent

memory

C60 shows

the active

bank
Data Bank 0

RAM Memory

Data Bank 1

On the 116 commutation front C60

change its value and an EEPROM
reading is made

For initial configuration of the input function 116, follow these steps:

1. Prepare in RAM, the data in bank 0, configuring input function 116 and holding it to a
low logic level (make sure C60=0).

2. Save to the permanent memory with C63=1.

3. Always keep 116=L, prepare in RAM the data from bank 1, configuring the same input
to the function 116.

4. Set C60=1 and save the data in the permanent memory with C63=1.

5. At this point, changing the state of logic input corresponding to function 116, the
bank’s commutation will have automatic reading
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5.2.1.2 Restore Factory Parameters

Starting from 22.10 revision when the drive goes out from BDF DIGITAL its data are stored into a
permanent memory like factory parameters and firmware revision also.

Subsequently it is possible to restore this data setting C62=2.

When this function is enabled the behavior depends on the actual firmware revision:

e If the current firmware revision is exactly the same of when the drive left BDF DIGITAL
(“FACTORY_FW_REV” available on Brushelss Parameters folder of OPDExplorer) all core
parameters and connections are reloaded, independently of keys status.

e If the current firmware revision is different the default core parameters and connections are
loaded except some particular parameters (P94, P100+P120, P154+P157, P167, P198,
P199, C22, C24, C45 and C98).

In every case all application parameters came back to their default values.

Profibus, Anybus, SinCos sensor table, Monitor configuration data came back to their default values.
If the factory data are invalid, alarm Al.1 appears and all default parameters are loaded.

5.3 DIGITAL COMMANDS AND CONTROL

Name Description Min Max Default UM Scale
SW_RUN_CMD C21 - Run software enable 0 1 1 1
EN_STOP_MIN_SPD C28 - Stop with minimum speed 0 1 0 1
DRV_SW_EN C29 - Drive software enable 0 1 1 1
ALL_RESET C30 - Reset alarms 0 1 0 1
EN_STO_ONLY_SIG C73 - Enable Ssigflztﬁ/nzTOP only like 0 1 0 1
EN_BOOT C98 - Enable boot mode 0 1 0 1
SPD_ISR Speed routine duration 0 us 64
I_ISR Current routine duration 0 us 64
APP_ISR Application fast task duration 0 us 64
APP_AVBLE_ISR Application fast task available time 0 us 64
DRV_F_PWM_MAX Max PWM frequency available 0 Hz 1
APP_CYCLIC_ISR Application cyclic task duration 0 us 64
DISPLAY_SEL C14 - Display selection 0 127 0 1
DISPLAY_WAIT P112 - Displaﬁ;m;;&come back to 3 20 10 g 1
WORK_HOURS D49 - Work hours 0 hours 1
SERIAL_NUMBER D59 - Drive serial number 0 1
PWM_COUNTER ISR counter 0.0 1
ALL_ENAB P163 - Alarm enable 0 65535 65535 Hex 1
SW_RESET_CNT Software reset occours 0 1

The “DRV_F_PWM_MAX” is the maximum PWM frequency allowed with the functions enabled.

5.3.1 DRIVE READY

The Drive Ready condition (0.L.0=H) is given by alarms are not active and at the same time both the
software and hardware enables:

* The software enable, given by state of the connection C29, (C29=1 of default).

* The external enable (the function of the input is assigned to the default input L.1.2)

If an enable is missing or an alarm is active, the ready drive signal goes into an non-active state
0.L.0=L and this state remains until the causes that brought about the alarm conditions are removed
and the alarms are reset. An alarm reset can be achieved by activating the function “Alarm reset”
that, by default, is assigned to input L.1 (or setting C30=1).

Keep in mind that the “Alarm reset” is achieved by the active front of the signal, not on the active
level.
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5.3.2 DRIVE SWITCHON/RUN

When the drive is “Ready to switch on / RUN” 0.L.0=H, motor may start running “Drive switch on/run”
0.L.3=H, by activating both the hardware and software switch on enables:

* Function “Logic switch on/RUN input” (default input 4 assigned) RUN=H

* Software switch on/RUN C21 (C21=1) is active by default.

Switch on/RUN disable and enable (from STOP offline, to RUN online) is given by the logic of the
following table:

Drive ready 0.L.0 | Switch on / RUN | C21 | ON-LINE
L X X L
H L X L
H X 0 L
H H 1 H

It is mentioned that the input function “Switch on/RUN input” can given also via serial line or field-bus.
See for details the Standard Application Manual.

5.3.3 DRIVE SwiTCH OFF/ STOP

By default, the drive switch off instantaneously as soon as one of the switch on functions is disabled
(immediate shutdown); that may also cause an almost immediate rotation shutdown, if the motor is
loaded and the inertia is low, while coasting if the motor is without load and mechanical inertia is high.
Using the connection C28, it is possible to choose to switch off the drive only with motor at minimum
speed. With C28=1, O=immediate switch off by default, when SWITCH ON/RUN function is disable,
the speed reference is brought to zero, thus the motor starts to slowdown following the ramp (the
drive is still switched on). The system is switched off /STOP (offline) only once the motor absolute
speed goes below the threshold set in P50 (2.0% default), that is when the motor is almost
motionless (shutdown for minimum speed).

Calibrating P50 may coincide the drive block with the motionless motor. The state of speed above the
minimum is signaled from the logical output function 0.L.2, moreover the output function 0.L.16 is
available, that signals the drive speed (absolute value) is above the threshold speed level P47. In
every way, whichever is the chosen type of shutdown, there is an immediate drive block in presence
of any alarm condition, oL.0 = L.

5.3.4 SAFeTY STOP

For OPEN DRIVE versions with Safe Torque Off safety function (STO) according to EN 61800-
5-2 and EN 13849-1 see STO installation manual.
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54 PWM SYNCHRONIZATION (STANDARD APPLICATION)

Name Description Min Max Default UM Scale
EN_PWM_SYNC E87 - Enable PWM synchronization 0 2 0 1
PWM_SYNC_PHASE E88 - PWM synchronization phase -175.0 175.0 0 degr. 10
SYNC REG KP P11 - CanOpen S_YNC Io:_)p regulator 0 200 5 1
— - Proportional gain
SYNC REG TA P12 - CanOper_1 SYNC loop regulator 0 20000 400 1
- - lead time constant
PWM_SYNC_OFFSET PWAM offset for SYNC delay control 0 pulses 1
PWM_SYNC_DELAY D81 - PWM SYNC delay -400 400 0 us 16

With this function it's possible to synchronize two or more OPDE at PWM level.
Parameter E87 is used to select the drive function:

1 Master= Every PWM period the third digital output (O3) is configured like PWM synchronization
output.

2 Slave= Eigth physical input (108) is used to synchronize the drive.

+24V

MASTER

M3 7

SLAVE

M3

1kQ

— 024V

In the slave there is a tracking loop with gain Kp (P11) e Ta (P12). It's possible to set also the phase
between master and slave with parameter E88.

Notel: Master and slave have to be set with the same PWM frequency (P101)

Note2: If the PWM frequency is great than 5kHz is necessary to use a pull-down 1kQ resistance 1W.
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6 DUAL USE TECHNOLOGY

In export control, "dual-use" refers to technology that can be used for both peaceful and military aims.

Dual use goods are products and technologies normally used for civilian purposes but which may
have military applications.

So, depending on the destination of the product (end customer), the regulation board can be
equipped with a “No Dual Use Software” that limit any functionalities of the drives:

1. The commutation frequency of the IGBT module is limited to the maximum value of 5 kHz
(PWM frequency);

2. The Output Current generated from the drive can’t reach a Frequency over the value of
600 Hz.

6.1 NO DUAL USE DRIVE

Drives equipped with “No Dual Use Software” can be recognized by:

1. The product code printed in the product label

QU015 **;Er;\)(i'\r“ﬂi

C e, {@susra CE LI il

D EONE = Aux Input +24 Vdc /Max 1.8 Adc

£365340 1P20, UL open type £
Model OPDEplus 0015A i
swoseoooss [N qutpuT :
INPUT v AC 3PH 0:451V

. 3x480Vac [ 17.8A

| 222A e

¢ 50Hz/60Hz P 8kW

SCCR max 5000Arms Sym

If the second last character is the letter R means that this product has installed the “No Dual
Use Software”.

2.  The bootloader version number reading by supervisor OPDExplorer; connect it to the drive
and read the value shows in the main page

OpenDrive Brushless 22.52 0-v01_02 _

If the value is 1986 means that this product has installed the “No Dual Use Software”.
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7 ALARMS

7.1  MAINTENANCE AND CONTROLS

The drive has a range of functions that cut in if there is a fault in order to prevent damage to both the
drive and the motor. If a protection switch cuts in, the drive output is blocked and the motor coasts.

If one or more of the protection switches (alarms) cut in, they are signalled on the displays, which
start to flash and to show a cycle of all the alarms triggered (the 7-segment display shows the alarms
that have been set off in hexadecimal).

Should the drive malfunction or an alarm be triggered, check the possible causes and act
accordingly.

If the causes cannot be traced or if parts are found to be faulty, contact BDF DIGITAL and provide a
detailed description of the problem and its circumstances.

The alarm indication are divide in 16 categories (A0+A15) and for each alarm can be present code to

identify better the alarm (AXX.YY)

7.1.1

MALFUNCTIONS WITHOUT AN ALARM: TROUBLESHOOTING

MALFUNCTION

POSSIBLE CAUSES

CORRECTIVE ACTION

Motor does not run

RUN command not given

Check operating status of input 100

Terminals L1, L21 and L3 are not
wired properly or the power
voltage is disabled

Ensure wiring is correct and check mains and
motor connection
Check any contactors upstream and
downstream of drive are closed

Motor does not turn

Terminals U,V and W are not
wired properly

An alarm has been triggered

See following paragraph

Parameters programmed
incorrectly

Check parameter values via the programming
unit and correct any errors

Motor direction inverted

Wrong Positive direction

Invert positive speed rotation setting C76=1.

Speed reference value inverted

Invert reference value

Motor revolutions cannot
be regulated

No reference signal

Check wiring and apply reference signal if not
present

Excessive load

Reduce motor load

Irregular motor
acceleration and braking

Acceleration — deceleration
time/times is/are too low

Check parameters and change if necessary

Load too high

Reduce load

Number of motor
revolutions too high or
too low

Rated motor speed, minimum or
maximum speed, offset, or
reference gain value are set
incorrectly

Check parameters and compare setting with
motor rating plate

Motor does not turn
smoothly

Excessive load

Reduce load

Motor load changes a lot or
displays excessive load points

Reduce load points.
Increase motor size or use a larger frequency
drive
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7.1.2 MALFUNCTIONS WITH AN ALARM FOR SYNCHRONOUS MOTOR

ALARM
DESCRIPTION CORRECTIVE ACTION
HEX DEC
Motor During magnet search (C82=1) is .
AOOH AOO anisotropy/satur been measured Try to change parameters P128 or 9131 to achieve an enough
) . . anisotropy/saturation level.
ation too small anisotropy/saturation
Loaded default EEPROM data related to a It's possible to reset this alarm but keep attention: now all
A.1.0.H Al1.0 - .
parameters different core parameters have its default value.
A Check Sum error occurred Try rereading the values with the EEPROM.
A11H ALl EEPROM while the EEPROM was reading The reading may have been disturbed in some way. If the
e ' Read failure the values. Default values loaded problem continues contact TDE as there must a memory
automatically. malfunction.
Witz ekl belng ClitEm [ e Try rewriting the values in the EEPROM.
EEPROM the required values are ; : h j
EEPROM . The information may have been disturbed in some way.
AL A2 Write failure el Sen EEMEIGE: e If the problem continues contact TDE as there must be a
alarm triggers if differences are P f
memory malfunction.
detected.
EEPROM
A.1.3.H Al1.3 Read and write Alarms A1.1 and Al1.2 appears There are some problems with EEPROM.
failure
Data storing not | During data storing was switched It's possible to reset this alarm but keep attention: now all
Al4H Al4 A .
completed off the regulation card parameters have its default value.
The Encoder absolute channels haven’t the same cyclic sense
SinCos of motor phases. In TEST_CONN_PULSES it's shown the
A2.0H A20 problems mggsrdz;esz:r:;% ((:)har(;r:iatles s;r?se difference in pulses between absolute initial and ending
during C41 test P PP position. Swap over the absolute channels and repeat the
sensor test
SinCos There are some problems into Encoder Absolute channels.
absolute Absolute sensor channels are Verify the absolute channels 047 and 048. If 046 is lower than
A2.1H A21 o : . -
channels missing 1.56% this alarm appears. Check physical signals and
problems parameters P170-P171-P172
Hall sensors with wrong cvclic In the Sensor test (C41) some problems are been foundwith
9cy Hall sensors. Parameter TEST_CONN_PULSES it’s useful for
Encoder and sense understand the problems found:
n22H | A2z | MalSensors (TEST—CO“r‘n’\i‘S—SPi#gLSES =1)Or | TEST CONN_PULSES = 1 it's wrong the Hall sensor cyclic
. _ sense. Exchange A and C channels
during C41 test | - (TEST_CONN_PULSES =2) | g1 conN_PULSES = 2 it's missing at least one Hall sensor
channel. Check the Hall sensor channels presence
Ene e M) SIS et e re] i In the normal operation it has been found an inconsistency
. '9 between internal absolute position and Hall sensors. Check the
A2.3H A23 Hall sensors internal absolute position (error > .
o presence of Hall sensors and incremental channels pulses per
problems 45°) :
revolutions.
The drive output current has Check the connection wires on the motor side, in particular on
p the terminals, in order to prevent leakages or short circuits.
reached a level that has set off an heck th insulati ing the dielectri h
alarm:; this may be caused by an Check the motor insulation by_testlng the dielectric strength,
overCL’Jrrent due to leakage in the and replace if necessary.
A.3.0.H A3.0 Power fault wires or the motor or toga short Check the drive power circuit is intact by opening the
e N connections and enabling RUN; if the safety switch cuts in,
circuit in the phases at the drive . . :
replace the power. If the safety switch cuts in only during
output. There may also be a . ;
f operation, there may be a regulation problem (replace along
regulation fault. : N . )
with current transducers) or vibrations causing transient D.C.
In equiverse indexing the indexing
Stop in position: spee_d iEs e maximum velie Reduce indexing speed E59 or change indexing mode,
: admitted, depending on max : >
A.4.0.H A4.0 Excessive d (P d ition | selecting minimum track
indexing speed spee (P65) and position loop
gain (P38) - only standard
application
Stop in position: 4 motor revolutions completed
A4.1H A4l Zero TOP without reading Zero Top - Check sensor and cable.
missing only standard application
Fieldbus A problem occurred at fieldbus
A4.2.H A4.2 level - Refer to the documentation specific to the fieldbus present
problem L
only standard application
Incompatible The application firmware isn’t e .
ok ) - . Check the actual core and application firmware present in the
A4.3H A4.3 appllc_atlon with compatible with the_ core - drive and download the right combination.
this core only standard application
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ALARM

DESCRIPTION CORRECTIVE ACTION
HEX DEC
Connection C46 runs a range of
motor heat probes. If C46=1 or 2, Check the temperature reading in d26 and then check the
a PTC/NTC is being used and its motor. With a KTY84, if -273.15 appears the electrical
Ohm value (d41) has breached connection towards the motor heat probe has been interrupted.
Motor the safety threshold (P95). If C46 | If the reading is correct and the motor is overheating, check that
= 3 a digital input has been the motor cooling circuit is intact. Check the fan, its power unit,
A5.0.H A5.0 temperature too ) o - ) :
high conf[gured to I23 Ioglcgl !nput the vents, and the air inlet filters on the caplnet. Replace or
function and this input is in not clean as necessary. Ensure that the ambient temperature
active state. If C46=4, a KTY84 is around the motor is within the limits permitted by its technical
being used: the temperature characteristics.
reading (d26) must be higher than
the maximum temperature (P91).
Check the temperature reading on d25 and then check the
radiator. If -273.15 is displayed, the electrical connection
towards the radiator heat probe has been interrupted. If the
Radiator reading is correct and the motor is overheating, check that the
A51H A1 ETEEITR G The radiator temperature (d25) is drive cooling circuit is intact. Check the fan, its power unit, the
B ’ p Gitalh higher than the maximum (P118). vents, and the air inlet filters on the cabinet. Replace or clean
9 as necessary. Ensure that the ambient temperature around the
drive is within the limits permitted by its technical
characteristics.
Check parameter P118 is set correctly.
Brake The Adiabatic Energy
; dissipated on Braking Check the correct setting of parameters P140, P142 and
resistance ] . : :
h : resistance during the time P144 compared to the Resistance plate. Check the correct
A5.2H A5.2 adiabatic - . P ) - ]
ener selected in P144 has dimensioning of Braking Resistance Maximum Power
o overcame the threshold set related to maximum speed, load inertia and braking time.
protection X .
in KJoule in P142
Brake The Average Power Check the correct setting of parameters P140, P146 and
A5.3.H A5.3 resistance dissipated on Braking has P148 compared to the Resistance plate. Check the correct
e : dissipated overcome the threshold set dimensioning of Braking Resistance Average Power
power in Watt in P146 related to maximum speed, load inertia and braking time
Motor thermal ) . L
AB54.H AB.4 probe not Thermal probe not detected the Verify the presence of the connection of the probe and that it is
connected presence. correct.
Run with
A.5.5.H A5.5 T.radiator too RUN with Trad>P119 Check the radiator temperature (d25)
high
Check the motor load. Reducing it may prevent the safety
The motor electronic overload switch cutting in.
A6.0H A6.0 Motor 1%t safety switch has cut in due to Check the thermal current setting, and correct if necessary
e ’ thermal alarm excessive current absorption for | (P70). Check that the heat constant value is long enough (P71).
an extensive period. Check that the safety heat curve suits the motor type and
change the curve if necessary (C33).
A (s The RUN command was disabled
A.7.0.H A7.0 uning during a test. Run command Reset the alarms and repeat the test by re-enabling it.
unfinished f
switched off too early.
o A digital input has been The external safety switch has cut in disabling drive enable.
Missing enable configured to 102 logical input Restore and reset.
A.8.0.H A8.0 logic input from '9 o< ogicatinp The connection has been broken. Check and eliminate the fault.
) function and this input is in not - )
the field . Input function has been assigned, but enable has not been
active state . ) ] >
given. Authorise or do not assign the function.
Watchdog A LogicLab watchdog alarm on Check if the LogicLab slow task duration is greater than 500 ms
A8.1.H A8.1 ; . PN
alarm LogicLab slow cycle appears and try to reduce this execution time
Fast task ) . Try to reduce the LogicLab fast task execution time under
A82H |A82 LogicLab too .Th‘? logicLab fast task is too long admitted limit.
in time - .
long Please refer to the specific documentation.
A83.H |A83 ARPIGETIT € | (727 15 10 el Erpliz=tion Reload the application using OPDEXxplorer

of service

running in the drive
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ALARM

DESCRIPTION CORRECTIVE ACTION
HEX DEC
Hardware Feedback option card and drive ) ) .
board and ) Check internal values d62 and d63 for the firmware and option
A.9.0.H A9.0 ) firmware ) :
firmware are incompatible card codes. There must be some irregularity.
incompatible P
Sensor .
A9.1.H A9.1 Sensor not connected Check the connection towards the sensor.
presence
(moglgfﬁ:ﬁio Overspeed: speed reading higher In a transient state, the speed reading has exceeded the
A9.2H A9.2 : peed: sp ding nig permitted limit. Adjust the speed regulator gains or raise the
consecutive than threshold set in P51. S
limit in P51.
Tpwm)
L W elosalluis S el new If Zero Top is available on Sin/Cos verify connections. If Zero
A.9.3.H A.9.3 WIS 2578 IO abogt ellaiilez! Top isn’t available clear C81=0 and use always absolute
o - e U5 (=T, Bl S channels for electrical angle
autotuning Zero Top didn’t detect. g'e.
The sensor choosen is
Incremental incremental. In this case must be
A.9.4H A9.4 sensor without | . § : itial Pol Verify the sensor selected: if it's incremental set C78=1,2
PP enqb ed IPI_3 un_ctlon _(Inltla Pole
Position Estimation) with C78=1,2
incSr:ann?g:tal Compens;g?]r;lcigrlsl el It has been found an inconsistency between digital and analog
A9.5 H A9.5 | (“OFFSET_SINCOS_ENC”) signals. Could bgrtmgr;enizﬁpjssiegzlosrtirgesﬂgﬁt well connected
problems increase too much 9 )
. In a transient state the speed read was different more than P56
A9.6 H A9.6 Loose Speed Too big error between speed from reference and also with different sign.
Control reference and actual speed
Check why sensor loses correct phase angle.
A9.8 H A9.8 IPP not Motor locked or wrong phasing Check the motor shaft mechanical connection and then repeat
’ ’ completed during test C78=2 the IPP function
Generic digital error detected by
Alarm from digital encoder
A.9.9.H A.9.9 S Tamagawa/EnDat/Hdsl like Reset drive and check the encoder
digital encoder
checksum, battery,
overspeed,overheating etc...
Undervoltage may occur when the mains transformer is not
DC Bus under liferiEiE alive et valesn powerful enough to sustain the loads or when powerful motors
AAOH A10.0 minimum (DC Bus see d24) has dro egd are started up on the same line.
M ’ threshold ol (s ottt vl (IngG) Try to stabilise the line by taking appropriate measures. If
admitted ’ necessary, enable the BUS support function for mains failure
(C34=1). This however can only help motors with light loads.
Emergency With connection C34= 3 was
AA1H A10.1 bra_cklng on been select the emergency brake Try to understand why main supply is lost.
main supply when main supply is lost. This has
lost occurred
Intermediate drive circuit voltage
AbLH | A1L1 | HW detection (Dﬁ? 2L s O e fﬁcee‘l‘gd
(© eIl @Ml diEse The safety switch cuts in mainly due to excessively short
value. braking times. The best solution is to lengthen the braking
times.
Intermediate drive circuit voltage | An overvoltage in the mains may also trigger the safety switch.
Ab.2.H Al1.2 SW detection (DC Bus see d24) has exceeded If the drive is fitted with a braking circuit, check that the
the maximum value (P107). resistance value is not too high to absorb the peak power.
If the resistor is not too hot, check the resistor and connection
continuity and ensure that the circuit functions correctly.
HW + SW
A.b.3.H A11.3 d ; A11.0 and Al11.1 appears
etection
A.C.0.H A12.0 Software alarm C29 different from 1 Check and enable connection C29 “Drive software enable”
A.C.1H Al12.1 S e RUN without Power Soft start Check why the Power Soft start isn’'t enabled

power soft start
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ALARM

DESCRIPTION CORRECTIVE ACTION
HEX DEC
The bridge that e_nables the line Check the voltage of the three input phases.
by gradually loading the DC bus Try switching off and then back on, measuring the DC Bus level
Rectifier bridge | condensers has not managed to Y 9 ; oy 9
A.d.O.H A13.0 ] A - A (with the monitor or tester).
problem load the intermediate drive circuit
sufficiently within the time set If the problem repeats, gontgct TDE as there must be a soft
start circuit malfunction.
(P154).
Safe Torque Off: +24V are
Safe Toraue Off missing in connectors S1. For this Bring +24V to connectors S1.If the user want to use the Safe
AdiH A13.1 | Powerqboard reason it's enabled certified STOP | Torque Off function without alarms, it's necessary to set C73=1.
S ’ fault function. If there is no present the Safe Torque Off function in the drive,
Power board fault: problem to the this alarm indicates a power board problem.|
power board.
Ad2H A13.2 RiEX(I:g?)Sr:VSC It was detect a big variation on Verify if all three main phases are present on connector
R ' ppBus DC Bus L1,L2,L3 and their rms value.
. Only one STO channel is working.
Ne\:)vnzTSOT.Oonly The drive is waiting the second
A.d.3.H A13.3 ] one, in the meantime isn’t Check if the correct voltage is applied to safety connector
N possible to enable the power
activated
stage.
New STO: Fault At least one safety channel
A.d.4H A13.4 on at least one doesn't workywell Contact BDF DIGITAL assistance.
safety channel
. The new STO management was ] .
Ad5.H A135 Ngw STQ. been enable with C58=1 but the Contact BDF DIGI'I_'AL assistance for ulnderstar?d if the new
monitor failure f , STO function can be enabled in this drive.
monitor channel doesn’t work well
During autotuning was been
A.E.OH A14.0 Mqtor phase detected thaF motor phase are not Swap over two phases and repeat the connection tests.
inverted connected in the same order of
feedback
etiarr (it During autotuning was been
AE.1H Al4.1 detected that drive and motor Check motor phases
connected )
aren’t connected properly
Wrong number Motor/sensor parameters being Number of motor poles (P67) set incorrectly or more sensor
A.F.0.H A15.0 of Motor/Sensor -
poles written poles (P68) than motor poles have been set.
Simulated Number of revolutions per pulse selected (C51) is not
AF.1H A15.1 Simulated Encoder pulses compatible with the maximum speed (P65). See “Feedback
encoder pulses o)
Option” enclosure.
Wrong Sensor An error occurred during the See specific test description in the “Feedback Option”
A.F.3.H A15.3 pulses number « 4
- Sensor and motor poles” test. enclosure.
read in Autotest
. It's detected error in setting If th is alarm appeared during autotuning C41, repeat the test.
AF.4.H Al5.4 related to the sensor Otherwise check parameters P164,P165,P166 and

failed

compensation offset and gain.

P170,P171,P172.
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7.1.3 MALFUNCTIONS WITH AN ALARM FOR ASYNCHRONOUS MOTOR

ALARM
DESCRIPTION CORRECTIVE ACTION
HEX DEC
Over - current It has been measured a current Check if in a transient state the active current reference is
A.0.0.H A0.0 I increased to high values in a short time. Eventually increase the
alarm greater than its limit . )
current limit regulator gain.
If the motor has to work in limit for a long time, disable this
alarm set C82=0 or lengthen the limit time admitted increasing
Motor Drive work in torque or current P186.
A.0.1.H A0.1 : limit for a time equal to P186 The motor is in stall because it has not been given sufficient
in stall s
seconds voltage boost at low frequencies: increase the parameter P172.
The start-up load is too high: reduce it or increase the rating of
motor and drive.
Loaded default EEPROM data related to a It's possible to reset this alarm but keep attention: now all
A.1.0.H Al.0 . .
parameters different core parameters have its default value.
A. Clirsak Sm el occurreq Try rereading the values with the EEPROM. The reading may
EEPROM while the EEPROM was reading . ; .
Al.1H Al.l ; have been disturbed in some way. If the problem continues
Read failure the values. Default values loaded -
h contact TDE as there must a memory malfunction.
automatically.
When data is belng written in the Try rewriting the values in the EEPROM.
EEPROM the required values are . - h -
A12.H AL2 EEPROM always shown afterwards: an The information may have been disturbed in some way.
B ' Write failure s g : If the problem continues contact TDE as there must be a
alarm triggers if differences are g
memory malfunction.
detected.
EEPROM
A.13.H Al1.3 Read and write Alarms Al.1 and A1.2 appears There are some problems with EEPROM.
failure
Check that the motor is properly connected to the drive.
Try to increase parameter P29 (machine magnetizing waiting
Motor not Magnetic flux (d27) is below the time) and reduce P52 if necessary as this specifies the
A.2.0.H A2.0 L . L7
fluxed minimum flux set in P52, minimum flux alarm threshold.
Check d27 to ensure that the flux increases when RUN is
enabled.
. Check the connection wires on the motor side, in particular on
The drive output current has § . S
el a [evel it es Sat 6l an the terminals, in order to prevent leakages or short circuits.
o Check the motor insulation by testing the dielectric strength,
alarm; this may be caused by an d | it
overcurrent due to leakage in the _anareplace It necessary. .
A.3.0.H A3.0 Power fault 5 Check the drive power circuit is intact by opening the
wires or the motor or to a short A . L . .
L - connections and enabling RUN; if the safety switch cuts in,
circuit in the phases at the drive . . :
replace the power. If the safety switch cuts in only during
output. There may also be a . N
. operation, there may be a regulation problem (replace along
regulation fault. : H . . N
with current transducers) or vibrations causing transient D.C.
In equiverse indexing the indexing
Stop in position: spee_d has a maximum value Reduce indexing speed E59 or change indexing mode,
: admitted, depending on max : S
A.4.0H A4.0 Excessive d (P d tion | selecting minimum track
indexing speed spee (P65) and position loop
gain (P38) - only standard
application
Stop in position: 4 motor revolutions completed
A4.1H A4.1 Zero TOP without reading Zero Top - Check sensor and cable.
missing only standard application
Fieldbus A problem occurred at fieldbus
A4.2H A4.2 level - Refer to the documentation specific to the fieldbus present
problem L
only standard application
Incompatible The application firmware isn’t e ’
A4.3.H A4.3 application with compatible with the core - iz a_ctual core and appllcat_lon flrmwa_lre present in the
: g drive and download the right combination.
this core only standard application
Connection C46 runs a range of
motor heat probes. If C46=1 or 2, | Check the temperature reading in d26 and then check the
a PTC/NTC is being used and its | motor. With a KTY84, if -273.15 appears the electrical
Ohm value (d41) has breached | connection towards the motor heat probe has been interrupted.
Motor the safety threshold (P95). If C46 | If the reading is correct and the motor is overheating, check that
= 3 a digital input has been the motor cooling circuit is intact. Check the fan, its power unit,
A5.0.H A5.0 temperature too ) o L . f
hi configured to 123 logical input the vents, and the air inlet filters on the cabinet. Replace or
igh - o o °
function and this input is in not clean as necessary. Ensure that the ambient temperature
active state. If C46=4, a KTY84 is | around the motor is within the limits permitted by its technical
being used: the temperature characteristics.
reading (d26) must be higher than
the maximum temperature (P91).
118 MWO01901E00 V_0.3




ALARM

DESCRIPTION CORRECTIVE ACTION
HEX DEC
Check the temperature reading on d25 and then check the
radiator. If -273.15 is displayed, the electrical connection
towards the radiator heat probe has been interrupted. If the
Radiator reading is correct and the motor is overheating, check that the
A51H A5.1 temperature too The radiator temperature (d25) is drive cooling circuit is intact. Check the fan, its power unit, the
R ' p high higher than the maximum (P118). vents, and the air inlet filters on the cabinet. Replace or clean
9 as necessary. Ensure that the ambient temperature around the
drive is within the limits permitted by its technical
characteristics.
Check parameter P118 is set correctly.
Aete The Adiabatic Energy
R dissipated on Braking Check the correct setting of parameters P140, P142 and
h ) resistance during the time P144 compared to the Resistance plate. Check the correct
A5.2.H A5.2 adiabatic : . . ) . )
— selected in P144 has dimensioning of Braking Resistance Maximum Power
ay overcame the threshold set related to maximum speed, load inertia and braking time.
protection : )
in KJoule in P142
Brake The Average Power Check the correct setting of parameters P140, P146 and
A5.3.H A5.3 resistance dissipated on Braking has P148 compared to the Resistance plate. Check the correct
R ' dissipated overcome the threshold set dimensioning of Braking Resistance Average Power
power in Watt in P146 related to maximum speed, load inertia and braking time
Motor thermal . . .
AB54.H AB.4 probe not Thermal probe not detected the Verify the presence of the connection of the probe and that it is
m——— presence. correct.
Run with
A55H A5.5 T.radiator too RUN with Trad>P119 Check the radiator temperature (d25)
high
Check the motor load. Reducing it may prevent the safety
The motor electronic overload switch cutting in.
A6.0H 6.0 Motor It safety switch has cut in due to Check the thermal current setting, and correct if necessary
B ’ thermal alarm excessive current absorption for | (P70). Check that the heat constant value is long enough (P71).
an extensive period. Check that the safety heat curve suits the motor type and
change the curve if necessary (C33).
Auto-tuning test The RUN command was disabled
A.7.0.H A7.0 uning during a test. Run command Reset the alarms and repeat the test by re-enabling it.
unfinished f
switched off too early.
During autotuning speed control,
Speed doesn'’t at the end of acceleration ramp
A7.1H A.7.1 reached during the real speed differs by more Try to reapeat autotuning test.
autotuning than 20% from the theoretical
value.
L The external safety switch has cut in disabling drive enable.
. A digital input has been
Missing enable configured to 102 logical inout Restore and reset.
A.8.0.H A8.0 logic input from ' De logicatinp The connection has been broken. Check and eliminate the fault.
) function and this input is in not - )
the field . Input function has been assigned, but enable has not been
active state ] ) p >
given. Authorise or do not assign the function.
Watchdog A LogicLab watchdog alarm on Check if the LogicLab slow task duration is greater than 500 ms
A8.1.H A8.1 " . A
alarm LogicLab slow cycle appears and try to reduce this execution time
Fast task . . Try to reduce the LogicLab fast task execution time under
A.8.2.H A8.2 LogicLab too The logicLab _fas_t task is too long admitted limit.
in time e .
long Please refer to the specific documentation.
A.8.3.H A8.3 Appllcatlo_n eut Thereis U V.a“d app_llcatlon Reload the application using OPDEXxplorer
of service running in the drive
Hardware
board and Feedback option card and drive Check internal values d62 and d63 for the firmware and option
A.9.0.H A9.0 ) - ) ) ) -
firmware are firmware incompatible card codes. There must be some irregularity.
incompatible
A9.1H A9.1 SN Sensor not connected Check the connection towards the sensor
D ’ presence :
Overspeed h ) In a transient state, the speed reading has exceeded the
(more than 10 | Overspeed: speed reading higher ) L L - )
A.9.2.H A9.2 . . permitted limit. Adjust the speed regulator gains or raise the
consecutive than threshold set in P51. limit in P51
Tpwm) imit in P51.
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ALARM

DESCRIPTION CORRECTIVE ACTION
HEX DEC
Loose speed Too big error between speed In a transient state the speed read was different more than P56
A.9.6.H A.9.6 S .
control reference and actual speed from reference and also with different sign.
Generic digital error detected by
digital encoder
A.9.9.H A.9.9 _A_Iarm from Tamagawa/EnDat/Hdsl like Reset drive and check the encoder
digital encoder
checksum, battery,
overspeed,overheating etc...
Undervoltage may occur when the mains transformer is not
DC Bus under ) . A powerful enough to sustain the loads or when powerful motors
minimum Alieneiaie Elfe EleLl velEnE are started up on the same line
AR AdDR threshold (o e se'eld24) S @lepaed Try to stabilise the line by taking appropriate measures. If
; below the minimum value (P106). ’ : ;
admitted necessary, enable the BUS support function for mains failure
(C34=1). This however can only help motors with light loads.
Emergency With connection C34= 3 was
AA1H A10.1 bra_cklng on been Se"?Ct the emergency prake Try to understand why main supply is lost.
main supply when main supply is lost. This has
lost occurred
Intermediate drive circuit voltage
AbLH | A111 | HW detection (Dﬁ? Bl 23 61 hlas fﬁceec:gd
SR iama CUILEED The safety switch cuts in mainly due to excessively short
value. braking times. The best solution is to lengthen the braking
Intermediate drive circuit voltage e
. An overvoltage in the mains may also trigger the safety switch.
Ab2H AlL2 SW detection m&?ﬁﬁi’fﬂifﬁﬁ?;ﬁ; Ea};(fg%ded If the drive is fitted with a braking circuit, check that the
’ resistance value is not too high to absorb the peak power.
If the resistor is not too hot, check the resistor and connection
HW + SW continuity and ensure that the circuit functions correctly.
A.b.3.H A11.3 : A11.0 and Al11.1 appears
detection
A.C.0.H A12.0 Software alarm C29 different from 1 Check and enable connection C29 “Drive software enable”
EUln Wi Check why the Power Soft start isn’t enabled
A.C.1H Al12.1 OWET Sl S RUN without Power Soft start With DC input (continuous voltage input DC BUS) check that
P the connection C53 “MAIN_SUPPLY_SEL" is correct.
The bridge that e_nables the line Check the voltage of the three input phases.
by gradually loading the DC bus I .
Rectifier bridge | condensers has not managed to Try switching off and then back on, measuring the DC Bus level
A.d.O.H A13.0 9 . . naged to (with the monitor or tester).
problem load the intermediate drive circuit
L . ) If the problem repeats, contact BDF DIGITAL as there must be
sufficiently within the time set - -
a soft start circuit malfunction.
(P154).
+24V a?: fniil-:irr?gu‘ian(gf(-)f;nector Elflig 2D EEilne) S,
Safe Torque Off ) s If the user want to use the Safe Torque Off function without
S1. For this reason it's enabled fn _
A.d.1.H A13.1 / Power board certified STOP function alarms, it's necessary to set C73=1.
fault . If there is no present the Safe Torque Off function in the drive,
Power board fault: problem to the ) I
this alarm indicates a power board problem.
power board
Excessive . - . .
. It was detect a big variation on Verify if all three main phases are present on connector R,S, T
A.d.2.H A.13.2 Ripple on DC ;
Bus DC bus and their rms value.
. Only one STO channel is working.
NevgniTSQr.oonly The drive is waiting the second
A.d.3.H A13.3 e one, in the meantime isn’t Check if the correct voltage is applied to safety connector
B possible to enable the power
stage.
New STO: Fault At least one safety channel
A.d.4H A13.4 on at least one doesn't workywell Contact BDF DIGITAL assistance.
safety channel
Ad5H A13.5 New STO: Eggnngﬁvai;;owwﬁg?sin;e&}tqﬁj Contact BDF DIGITAL assistance for understand if the new
B ’ monitor failure . ] STO function can be enabled in this drive.
monitor channel doesn’t work well
During autotuning was been
Motor phase detected that motor phase are not )
A.E.OH A14.0 inverted connected in the same order of Swap over two phases and repeat the connection tests.
feedback
Motor not During autotuning was been
AE.1H Al4.1 ——e— detected that drive and motor Check motor phases
aren’t connected properly
Wrong number Motor/sensor parameters being Number of motor poles (P67) set incorrectly or more sensor
A.F.0.H A15.0 of Motor/Sensor !
poles written poles (P68) than motor poles have been set.
Simulated Number of revolutions per pulse selected (C51) is not
AF.1H A15.1 Simulated Encoder pulses compatible with the maximum speed (P65). See “Feedback
encoder pulses P
Option” enclosure.
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ALARM

DESCRIPTION CORRECTIVE ACTION
HEX DEC
mE;Cr?:;;ils mE;;S:g da:ts;:m:gﬂgis ?:ErGr';nt Check the coherence between the motor and its related
AF.2.H A15.2 9 9 9 9 defining parameters (P61,P62 and P63), especially motor
current greater than 80% of motor . /
) phase connection (star or triangle)
measured nominal current.
Wiieng) Sy An error occurred during the See specific test description in the “Feedback Option”
A.F.3.H A15.3 pulses number o »
- Sensor and motor poles” test. enclosure.
read in Autotest
Sensor tune It's detected error in setting If th is alarm appeared during autotuning C41, repeat the test.
AF.4.H Al5.4 failed related to the sensor Otherwise check parameters P164,P165,P166 and
compensation offset and gain. P170,P171,P172.
7.1.3.1 OPDEplus XS’s specific alarms
ALARM
DESCRIPTION CORRECTIVE ACTION
HEX DEC
The drive outout current has Check the connection wires on the motor side, in particular on
A3.0.H A3.0 IGBT Low Legs reached a level tphat has set off an the terminals in order to prevent leakages or short circuits.
overcurrent Do Check the motor insulation by testing the dielectric strength,
alarm; this may be caused by a d repl it if
leakage in the wires or the motor _andreplace .It It necessary.
AR X Check the drive power circuit disconnecting the motor and
by a short circuit in the phases at A L - ) .
IGBT High Leas the drive output. or by a drive enabling RUN; if the safety switch cuts in, replace the drive. If
A3.1.H A3.1 9 9 put, Y the safety switch cuts in only during operation, there may be a
overcurrent fault. : o : :
regulation problem or vibrations causing transient D.C.
IGBT Brake The current in the brake circuit
A3.2.H A3.2 overcurrent has reached a level that has set Verify the braking resistor integrity. If damage replace it and
off an alarm; this may be caused eventually consider the possibility of its undersizing.
by a partial or total damage of In case of internal braking resistor damage, it's necessary to
braking resistor (internal or check the integrity of braking circuit and eventually install an
A3.3.H A3.3 IGBT Brake Short | exiernal one) and/or by a damage external resistor.
Circuit of braking circuit.
Check the radiator temperature reading on D25. If -273.15 is
displayed, the electrical connection towards the radiator heat
A dangerous temperature or probe has been interrupted. If the reading is correct and the
AB.6.H AB.6 IGBT module conditign of IGBT irr)1te rity has motor is overheating, check that the drive cooling circuit is
B . overtemperature 9 intact. Check the fan, its power unit, the vents, and the air inlet

been detected.

filters on the cabinet. Replace or clean as necessary. Ensure
that the ambient temperature around the drive is within the
limits permitted by its technical characteristics.
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7.1.4 ALARM HISTORY

The alarms switched on during the normal drive running are saved into the not volatile memory. This
alarm history contains all the alarm events happens during drive’s life and it's very useful when drive
needs a check up after a fault or a malfunction.

These info are available only by supervisor OPDEXxplorer (click in “Alarms” section). In a typical case
it shows:

In the “Real time alarm state” are indicated the actual active alarms and, if they're present, the “Drive
status” moves to “Alarm” and lights on in yellow. Every alarm has a description that help to know the

cause of it.

Clicking in “Disable” the corresponding alarm is hide and it never switch on again; pay attention that

disable an alarm doesn’t mean that its cause is fixed.

Every time the drive goes in alarm status the event is reported and saved in the alarms history with
its description and the hour of working in which the alarm signal is switch on. There is the possibility
to load a trace in the "Real-time graph” in order to plot the main tracks behaviour in the moment of
alarm activation. To load these traces move to "Real-time graph", press the "Read Config" icon, back
in "Alarms" and click in "Load trace"; now in "Real-time graph" click "download".

In the counters window are saved:
e  Number of working hours;
e Number of times A.03 alarm is switched on;
e The average temperature of cooling radiator when drive running.
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8 DISPLAY (EXCEPT FOR OPDEplus XS)

8.1 PHYSICAL DISPOSITION

The keypad has three buttons, “®” ( S selection), “V¥” (- decrease), “A“ (+ increase) and a four numbers and half
display, with the decimal points and the sign “-“.

OPDE plus

o
o
to
S\x|

o]
N_A
N
<
V|
>

RS485

/o

BUS2

FEEDBRACK

1 2 BUST

FIG. 1 (Physical disposition)

8.2 LAYOUT OF THE INTERNAL VARIABLES

The converter is a full digital, then other hardware settings are not necessary, if not made in factory,
and the setups, settings and visualizations, all digital, they go effect through the keypad and the
display, or by serial line or by fieldbus. For easy access of formulations and mnemonics all the
accessible greatnesses have been grouped in the following menu:

Parameters (PAR)
Application Parameters (APP)
Connections (CON)

Internal values (INT)

Allarms (ALL)

Digital Input (INP)

Digital Output (OUT)

Utilities Commands (UTL)
Fieldbus commands (FLB)
USB port commands (USB)

In each group the variables are arranged in progressive order and only those that are actually used
are displayed.
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8.2.1 PARAMETERS (PAR)

They are definite parameters of variables of setting whose numerical value has an absolute meaning
(for example: P63 = nominal frequency motor = 50 Hz) or they are of proportional value to the limit
range (for example: P61 = motor nominal current = 100 % of the drive nominal current). They are
distinguished in free parameters, some modifiable always (Online), other only to converter not in run
(offline), reserved, modifiable only offline and after access code to the reserved parameters (P60), or
reserved for the BDF DIGITAL, visible after having written the access code BDF DIGITAL parame-
ters (P99) and modifiable only offline. The characteristics of each parameter are recognizable from

the code of identification as below:
88188

not for P<100 L not for free parameter

value 1 for P=100 r= reserved parameter

0
=

parameters identification t= TDE Macno parameter

identify number 0+99

FIG. 2 (Parameters PAR)

For example: P60 r = parameter 60: reserved
1P0O0 t = parameter 100 BDF DIGITAL reserved

8.2.2 APPLICATION PARAMETERS (APP)

For their definition refer to the description of the parameters. They are distinguished in free
parameters, some modifiable always (Online), other only to converter not in run (offline), reserved,
modifiable only offline and after access code to the reserved parameters (P60). The characteristics of
each parameter are recognizable from the code of identification as below:

0
=

8\5.85.

| L

absent not for free parameter

A

r= reserved parameter

applicationparameters identification

identify number 0 + 99

FIG. 3 (Application Parameters PAR)

For example: EO3 r = application parameter 03: reserved

8.2.3 CONNECTIONS (CON)

They are certain connections that variables approach that are of numerical value comes connected to
a function or a clear command {for example: rounded ramp insertion C27= 1; or no rounded ramp,
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C27= 0; or save parameters on EEPROM memory, C63= 1}. They are in free connections, some of
the like modifiable always (Online), other with converter in stop (offline) and reserved, modifiable
only offline and after access code to the reserved parameters (P60), or reserved for the BDF
DIGITAL, visible after having written the access code BDF DIGITAL parameters (P99) and modifiable
only offline.

The characteristics of each connection are individually recognizable of identification code as under
report.

05
=

6.8,6.8

—Tt —— not for free connection

connection C | — | r=reserved connection

identify number 0+99 T — L—— t= TDE Macno parameter

FIG. 4 (Connections CON)

8.2.4 INTERNAL VALUES (INT)

Overall functions of protection of the converter, of the motor or in the application whose status to
active alarm or non active alarm it may be visualized in the display. The actived protection, stops the
converter and does flash the display, excepted if it is disabled. With a single visualization is possible
have all the indications with the following:

(=7

(display) inside dimensions identify number 0 +127

FIG.5 (Internal Values INT)
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8.2.5 ALLARMS (ALL)

Overall functions of protection of the converter, of the motor or in the application whose status to
active alarm or non active alarm it may be visualized in the display. The actived protection, stops
the converter and does flash the display, excepted if it is disabled. With a single visualization is
possible have all the indications with the following:

For ex. A03.L = power fault doesn’t activate

The alarms are all memorized and so they remain till that is not missing the cause of the alarm and
have been resetted (input of resetting alarms activate) or (C30 = 1).

B.8\5.8

> [Jop
o=

H= active alarm

mm disabile alarm
— enable alarm

L= no active alarm

alarm code A identify number0+9,A+E

FIG. 6 (Allarms ALL)

8.2.6 Locic FUNCTIONS OF INPUT (INP)

The visualization between 100 and I131 is the status of the logical functions of sequence or protection
that is assigned in the all digital input of the regulation. From 129 to 131 is the visualization of the
status of the input from the power. Code of identification (input) logical input.

0
S

8,588

‘ (input) logical input ‘ ‘ ‘

H= active logic function

identify number 0 + 31

L= no aclive logic function

FIG. 7 (Logics functions of input INP)
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8.2.7 LocIc FUNCTIONS OF OUTPUT (OUT)

Visualization of the status, of the logical functions (for example: drive ready, converter in run)
scheduled in the control, that may or may not be assigned of predicted digital output. Code of

identification:

-

o.

I
5=

8.

5.

g

digital outpui |

identify number 0 + 63

H= active out function

L= not active out function

FIG. 8 (Logics functions of output OUT)

8.2.8 UTILITIES COMMANDS (UTL)

They are certain connections that variables approach that are of numerical value comes connected to
a function or a clear command. They are only in free connections. The characteristics of each
connection are individually recognizable of identification code as under report:

05
=

4.

8.

8.

g

Utilities Commands

identify number 0 + 99

L

not for free connection

FIG. 9 (Utilities Commands UTL)
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8.2.9 FIELDBUS PARAMETERS (FLB)

FLB menu refers to parameters related to Fieldbuses management that was previously accessible
only by OPDEXxplorer as they weren't associated to any “standard” parameter, connection or extra
parameter and so not accessible by keypad. Now they are grouped in this new menu, as lists in
following tables, and so they can be viewed and changed (if not read-only) by keypad.

Notice that all parameters in FLB menu are not protected by any key nor by run status so they can be
changed at any time. Code of identification:

58.68.6)8

L not for free connection

Utilities Commands

identify number 0 + 64

FIG. 10 (Fieldbus Parametrs FLB)

8.2.10 UsB PORT COMMANDS (USB)

Now is available a new version of the display/keypad board interface to the drive, in which the
programming key has been replaced with an USB port. About this, a new menu USB is been added
and it contains all the command that allows data exchange with a pen-drive. With this new
functionality is possible to save more than one parameter recipes, firmware and application files in
the same pen-drive. Code of identification:

I
i

58,68

‘ | not for free parameter

USB Command ‘

Identify number 0 + 7

FIG. 11 (USB Commands)
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8.3 IDLE STATE

It's the status that the display assumes right after the lighting or when none is programming (P112
seconds, 10 of default, after the last movement, except that is not is visualizing an internal variables,
or an input, or a digital output). When the keypad is on idle state, if the converter isn’t running, the
status “STOP” is visualized; if the converter is running the internal values selected with C00
connection or the status “run” is visualized. If the converter finds the status alarm, for intervention of
one or more protections, the written on the keypad start to flash and they come visualized all the
active alarms (one by one).

8.4 MAIN MENU

Leaving from the status of rest pressing the “S” key the principal menu is gone into of circular type
that contains the indication of the type of visualizable variables:

PAR = Parameters

APP = Application Parameters
CON = Internal Connections
INT = Internal values

ALL= Alarm

INP = Digital Input

OUT = Digital Output

UTL = Utilities commands
FLB = Fieldbus Parameters
USB = USB commands

“ »

To change from a list to another enough is necessary to use the “+” or “-” keys and the passage will
happen in the order of figure. Once select the list you pass on the relative sub-menu pressing “S”; the
reentry to the main menu from the following visualizations will be able future through the pressure of
the key “S” simple or double in brief succession (less in a second), like showed after. The return to
the status of rest comes instead automatically after 10 (P112) seconds of inactivity is from some sub-
menu that goes by the main menu.

/ menu passage \
MAIN MENU
STATUS OF RESET SUB-MENU
p . PAR
STOP —-|: }———»
“RUN"",C00 [ APP I EI &5 E%g
il CON C.10
a o] sl | ds
‘ ALL A.01.L
return on state of reset ouT 0.13.L
u.10
L F.01
FLB
USB
\ Y,

FIG. 12 (Main Menu)
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8.4.1 SuB-MENU OF PARAMETERS, APPLICATION PARAMETERS AND CONNECTIONS
MANAGEMENT

From “PAR”, “APP” or “CON” you enter into the sub-menu list pressing “S”; once entered into the list
is able look through the parameters or the existing connections by pressing the keys “+” or “~” to
move in increase or in decrement; even in this case the list is circular. At the number corresponding
to the various parameters or connections appear the letter “r” if they are reserved, “t” if reserved in
the BDF DIGITAL and the letter “n” if it modification requires that the converter in not in run (offline);
all the reserved parameters are of type “n” modifiable only by stop (offline). If You pressed the key
“S” comes visualized the value of the parameter or of the connection that may be read; at this point
repress “S” once You return to the sub-menu list, press twice “S” in fast succession (less 1 seconds),
return to the main menu. The system returns automatically to the status of rest and after 10 seconds
of have past inactivity. To modify the value of the parameter or of connection once entered into
visualization it necessary press both keys “+” and “~”; in that moment it starts to flash the decimal
point of the first figure to the left warning that from that moment the movement of the keys and “+”
modifies the value; the change of value may only by stop if the parameter is of kind “n” and only after
having set up the code of access P60, if the parameter is of the kind “r”, only after having set up the
code of P99 (access for the reserved parameters BDF DIGITAL), kind “t”. The parameters and the
reserved connections BDF DIGITAL doesn’t appear in the list if doesn’t call the code of P99. Once
the value is corrected you press the key “S” return to the sub-menu list making operational the
parameter or the corrected connection; if after correct the value want go out without change the
values wait 10 seconds; if the value is no touched for the exit press again the “S” key (it is operative
the same original value). About parameters and connections, the return to the status of rest display is
in automatically way after 10 seconds from any kind of visualization.

' N

STATE OF RESET

“STOP”
“RUN”',C00 4—| 10 sec

return on state of reset display without changing value

push both + and -
passage SUB-MENU show the
MENU to the list value parameter value| =11 modify value
P.00 ii
. 1 1
=l I “BEER [ [5EEEE —
1 1
E L_--J/ increase |
l flashing point [=] decrease
1P.99 ] [s]
push twice =1

_ (sis] /

FIG. 13 (Submenu management parameters PAR)

a I
STATE OF RESET
“STOP” return on state of reset display without changing value
“RUN”",C00 < 10 sec

push both + and -

passage SUB-MENU | show the
MENU to the list value parameter value "‘ modify value

APP —{s] [ E.00 I -5} R =E@@@@ i

|E| n.___/ increase |
l } i flashing point |E| decrease
(s]

E.99

push twice

- (sIs] /

FIG. 14 (Submenu management application parameters APP)
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STATE OF RESET

“STOP”

return on state of reset display without changing value

push both + and -

passage SUB-MENU show the

MENU to the list value parameter value| {r=—1} modify value

-5 [ [ —
| | “HERE 1 ~FEEEE —
|E| LJ/ increase | —p
l ] flashing point |E| decrease

C.99

sk

push twice

\ Sl‘—lS|I=

FIG. 15 (Submenu management connections CON)

8.4.2 VISUALIZATION OF THE INTERNAL VALUES (INT)

From “INT” you enter into the sub-menu list of internal values pressing “S”. In the list you are moving
with the keys “+” or “~” till that appearing address of dimensions wanted visualize “dxx”; pressing “S”
disappears the address and appear the value of the dimension. From this status you go back to sub-
menu list, repressing “S”, and go again to the main menu repressing “S” twice in fast succession;
from the menu and from the sub-menu. You return automatically to the status of rest after a time of
10 seconds.

STATE OF RESET
“STOP” return on state of reset
RO 00

MENU passage SUB-MENU | show the

to the list value internal dimen. value|

Cw e [ B "

JE—@J

d127

push twice

{s}{sk

FIG. 16 (Visualization of the internal dimensions INT)
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8.4.3 ALARMS (ALL)

From “ALL” you enter into of sub-menu list of the alarms pressing “S”. From the corresponding sub-
menu with the keys “+” and “~” move all addresses desired for the alarms; with this, in the box to the
right, appears the status of the alarm “H” if active, “L” if don't. If the alarm has been disabled; in this
case too with the active status doesn’t appear any stop of the regulation, the address of the alarm is
preceded by the sign “-”.

To exclude the event of an alarm You must enter into the menu to modify both the keys “+”
and “~” and when the flashing point appears of the first number You can enable or disable the
alarm with the keys “+” or “~”; if the alarm is disabled appears the sign the “~” to the left of
the writing “A.XX.Y”.

From the status of modification returns to the list of sub-menu and You return operative the select
made pressing “S”, from the menu and from the submenu You turn automatically to the status of rest
after a time closed to 10 seconds.

STATE OF RESET
“STOP” return on state of reset
“RUN”",C00 10 sec
push both + and - for enable / disable
passage SUB-MENU
MENU to the list
T1t | alarm modify
N : N i o alarm
ALL [ A00L I : : 'ﬁ disabled
i g | (] ] ] ]
1 1 .
=== increase o i alarm
l J flashing point El decrease ~(,| enabled
[A.00 H — |
push twice 1S

FIG. 17 (Alarms ALL)

8.4.4 VISUALIZATION OF THE INPUT AND OUTPUT (INP AND OUT)

From the “INP” or from the “OUT” you enter into corresponding list of sub-menu pressing “S”. From
the corresponding list of sub-menu with the keys “+” and “—” move to the address desired for the
digital input (i) and the output (0); together to this, in the box, appear the status: “H” if activate, “L” if

not active. From this status you returns to the main menu pressing “S”.

VERD | foiefs | SUBMENU

|—-|E|—> - [rooL] ¢
E=cEsic

back

1.31.H| A

FIG. 18 (Digital input INP)
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VENT__] fiete | SUBMENU

L [s]— [ 000l %
RmciEslc

AEEk

0.31.Hf 4

FIG. 19 (Digital output OUT)

8.4.5 SuB-MENU OF USB PORT MANAGEMENT

From “USB” you enter into corresponding list of sub-menu pressing “S”. At the access will be
available only “S.00=0" command, because USB port is normally disable and can’t interact with a
pen-drive. In order to enable USB port set S.00=1; now a pen-drive will be recognized and in the
USB sub-menu all the command will be available (S.01+S.07). S.00 will come back to 0 (USB port
disable) if a pen-drive hasn’t been connected within 30 seconds.

Once entered into the list is able look through the commands by pressing the keys “+” or “~” to move
in increase or in decrement; even in this case the list is circular. If You press “S” key the value of the
command is visualized; at this point repress “S” once You return to the sub-menu list, press twice “S”
in fast succession (less 1 seconds), return to the main menu. The system returns automatically to the
status of rest and after 10 seconds of have past inactivity. To modify the value of the parameter or of
connection once entered into visualization it necessary press both keys “+” and “~”; in that moment it
starts to flash the decimal point of the first figure to the left warning that from that moment the
movement of the keys “+” and “-” modifies the value.

STATE OF RESET
“STOP" return on state of reset display without changing value
“RUN” I10 secI
==
push both + and -
VENU passage SUB-MENU | show the
to the list value parameter value| It ': modify value
i i
——[s|— S.00 [ s ]| En
=BREE L q
ulnim]n i = i | L)
1
1 1
|E] | == increase | —»
l flashing point IEI decrease
S.07 } IlilL
push twice
i S H S i‘

FIG. 20 (USB commands)
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8.5 PROGRAMMING KEY (EXCEPT FOR OPDEplus XS)

8.5.1 cCuLassic KEY

The programming key 12C device allows to back up all the parameters of a drive (both Core and
Application parameters), in order to upload into others drives or the same if data have been
compromises. The data are stored in a EPROM type memory, so battery backup is not necessary.
In this device is possible to save only one parameters recipe at a time, so a second saving data
leads an overwriting of previous parameters; the switch put on the key upper front side allows to
protect the stored data against possible writing procedures.

FIG.21 (key)

Use method

Parameters transmission from drive to key:
® Insert the key into the suitable slot with the correct way (otherwise it's not read);

® Select the "SAVE" function with the buttons ¥ and A located on the keyboard of the drive
and push “e” as confirm.

FIG. 22

If the security switch is in " 8 " position the command is stopped and the warning "Prot" is displayed
for 4s.

Otherwise all the parameters is transferred and the "runn" notice is displayed, then the message
"donE" will be shown for 2s as memorization confirm.
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Parameters transmission from key to drive:
® Insert the key into the suitable slot with the correct way (otherwise it's not read);
Open the reserved parameter key with P60=95;

Select the "LoAd" function with the buttons ¥ and A located on the keyboard of the drive
and push “e” as confirm;

® Set C63=1 to save the new parametrization permanently, switch off and switch on the
regulation supply to make it operative.

FIG.23

During the data transfer the message "runn" is displayed, then the "donE" notice will be shown for 2s
as memorization confirm.

If the programming key contains not compatible parameters with Core and Application firmware of the
drive the warning "n.CPt" will be displayed for 4s; instead, if they are invalid the warning "Err" will be
shown for 4s. Both this cases have as effect the load of the factory preset parameters.

8.5.2 USB KEY

The 27470008 is the new display/keypad + 1/O board for OPDE drives, that replaces previous
274T0004. As before, the display/keypad board of OPDE has its own micro-controller and firmware,
that manages the operator interface and implements a ModBus master to communicate with the
OPDE control board by a internal serial line.

The main difference to the previous boards is related to “parameters key” interface. The old boards
support only the BDF DIGITAL, custom made, Parameters Key that was based on EEprom type non-
volatile memory and 12C interface bus.

The new board supports USB 2.0 flash drive that's based on Flash type non-volatile memory and
USB interface bus.

When USB key is enabled, OPDE acts like an USB Host for MSD (Mass Storage Device).

Previous version New version
470004 i 470008

el ee ee
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Using a standard USB flash drive carries to some great advantages:

e they are manufactured by multiple suppliers nor only by BDF DIGITAL, so they are widely
available, all over the world;

e they are cheap;

e they are based on consolidated, reliable memory storage technology and they use the USB
(Universal Serial Bus) that's also a standard, well known interface, already present in every
Personal Computer build in the last 20 years;

e they are familiar and commonly used by all people that already use a PC;

e they are available in a wide range of memory capacity, from few MBs to several GBs;

o they use standard data organizations (“File Systems” like FAT16 and FAT32) to store data
in form of tree structured folders and data files;

e they allow to store into one pen-drive until to 10 parameter recipes, 10 core firmware and 10
application firmware;

e they allow to have a full back up of a drive (firmware + parameters);

e the USB port is available even if the internal connection with the drive control board is
missing and also if the drive control board is in “boot” state due to a previously
aborted/incomplete firmware download;

e they allow to have a direct connection to a PC without any specific interface converter; with
a HUB USB it’s also possible connect more than one drive in the same time (it's not possible
connect more than one pen-drive).

A brand new menu “USb” (not available remotely via OPDEXxplorer) is provided to enable and
manage all the functionalities related to the USB key interface. The USB menu is not available only
during the upload/download of the core/application firmware started from another source (like
OPDEXxplorer and RS485 serial interface).

8.5.2.1 Specification

Following specifications are only related to the new USB interface, as all other are equal to the
previous board.

[ Connector [ USB Type-A receptacle

Power supply voltage 5 Vdc + 5% (supplied only when USB interface is enabled)

Power supply current limited to 390 mA + 10%

Interface communications USB 2.0-compliant, Low Speed (1.5 MBps) and Full Speed (12 MBps)
Supported profiles MSD Host, CDC Device

Supported file systems FAT12, FAT16, FAT32

USB key functions store parameters to key (up to 10 “slots”)

load parameters from key

load only core parameters from key

load only application parameters from key

upload core and application firmware to key (up to 10 “slots”)
download core and application firmware from key

download only core firmware from key

8.5.2.2 Operations

The USB bus is physically 1 to 1, where a “downstream” USB port of an apparatus is connected
directly or through a cable to the “upstream” USB port of another apparatus; among other relevant
differences, downstream port also carries power supply while upstream port can drain that power
supply (or not if the apparatus is self-powered).

USB apparatus are distinct into “Hosts” (with downstream USB port) and “Devices” (with upstream
USB port).

A single USB Host can be connected to multiple USB Devices using one or more USB Hubs, without
a violation of the 1 to 1 rule, because the HUB USB has the main function to routing the messages
flowing through his upstream port to the appropriate downstream port, allowing a star-like connected
bus.
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The USB interface implemented into OPDE is called “Dual Role” interface as it can act both like a
Host or a Device:

e it's a Host when connected to a USB flash drive: its downstream port supplies power to the
flash drive and sends commands to it in order to access to the data stored into the flash
memory.

The simplified Host implemented is limited to management of just only 1 MSD Device:
USB Hub connection is not supported, so attach an USB flash drive directly.

Connection of USB Hosts or Devices other than MSD class was not fully tested and then
can lead to unexpected results: please avoid them.

e jt's a Device when connected to a PC: its upstream port receives commands from the PC in

order to exchange communication data.
As the downstream port from the PC also carries power supply, please be sure that the A
OPDE USB Host interface is not enabled (S.00=0) prior to connect to PC; if not, short

circuits can happens between the 5V USB power supply of both interfaces resulting in

damage of the USB port of the PC or the OPDE or both.

As a Device, it can be connected to the downstream port of an USB Hub (one PC connected

with more than one drive).

8.5.2.3 Menu USB

“USb” menu contains the commands related to the USB interface.

Name Description Min Max Default Notes
S.00 enable USB Host interface 0 1 0@ when enabled, the 5V power supply is
present on USB connector
5010 store core and application 0 10 0®) valid slot # are 1 up to 10
’ parameters to key slot # 0 will abort the command
S.020 load core and application 0 10 0®) valid slot # are 1 up to 10
) parameters from key slot # 0 will abort the command
S.03® load only core 0 10 0® valid slot # are 1 up to 10
' parameters from key slot # 0 will abort the command
S.040 load only application 0 10 0® valid slot # are 1 up to 10
' parameters from key slot # 0 will abort the command
S.050 upload core and application 0 10 0® valid slot # are 1 up to 10
' firmware to key slot # 0 will abort the command
S.060 download core and application 0 10 0G valid slot # are 1 up to 10
' firmware from key slot # 0 will abort the command
S.070 download only core 0 10 0® valid slot # are 1 up to 10
' firmware from key slot # 0 will abort the command
Notes: (1) command is available only when a compatible MSD device is connected to the USB Host interface.

(2) cammand value auto reverts to 0 if a compatible MSD device is missing for longer than 30 s.
(3) command value auto reverts to 0 after execution.

Remember that “USb” menu is not available remotely via OPDExplorer and during the
upload/download of the core/application firmware started from another source (like OPDExplorer and
RS485 serial interface).

8.5.2.3.1 Enabling USB Host interface — connection of a pen-drive

Before connecting a pen-drive in the menu is available only the command S.00=0 (default).

Set S.00=1 to enable the USB Host interface: the power supply is applied to the USB connector and
then a pen-drive can be connected and recognized by the OPDE; if a MSD Device is not recognized
within 30 seconds from the enabling or after removing another already recognized MSD Device, the
command S.00 is automatically reverted to 0, disabling USB Host interface and switching off the
power supply on USB connector. This is done for avoiding USB power supply to be present on USB
connector when not necessary, preventing possible power supply short circuit in case of direct
connection with a PC.
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A connected Device is correctly recognized only if it's a MSD class device formatted using the File
System FAT 32 bit version (recommended choice). At the first connection of a pen-drive the OPDE
create the path \TDEMACNO\OPDE\ that's used as working directory; this operation can last for
several seconds during which the Operator Interface is freezed.

Only after all is ready the USB menu is populated with the other commands S.01+S.07 and they will
be disable when the pen-drive will be remove or will be set S.00=0.

It's possible store until to 10 files for type (firmwares, applications, parameters) appointed by a
number (slot #); chosing a different value for the commands S.01+S.07 (value from 1 to 10) it's
possible decide from what slot # take the file, saved into \TDEMACNO\OPDE\ directory, to complete
the selected operation.

Setting the value 0 will abort the command.

8.5.2.3.2  Store “core” and “app” parameters

Name Description Min | Max | Default Notes
valid slot # are 1 up to
@| store core and application parameters to key ®) 10
S:01 slot # 0|10 0 0 will abort the
command

DATA

OPDE parameters are divided into 2 sets: “core” parameters and “application” parameters; “core”
parameter are those contained into PAR, CON and FLB menues, while “application” parameters are
those into APP menu (“base” application parameters from EOO up to E99 and “extended” application
parameters from E100 up to E599).

Command S.01 stores all the OPDE parameters to the flash drive; the data are stored into the flash

drive working directory in a file named RCPxx_cc.cc_aa.aa_.MRA where xx is the slot # number

choosed by parameter S.01, cc.cc is the firmware “core” version and aa.aa is the firmware “app”

version. The MRA file name extension identifies the custom file format (Modbus Register Ascii) used

for storing the parameters recipe and the version of core and application firmware was added for

better identification of the recipe when the file is accessed by a PC.

The user can further personalize the file name adding a comment before the final .MRA extension:
example: RCP01_E13358.MRA.

The only rule to respect is that the “RCPxx_" radix and the latest “.MRA” extension must be

maintained in order to let the keypad correctly manage the file.

Each slot # can contains only one file, so it’s possible create until to 10 file of this kind: from
RCPO1_cc.cc_aa.aa_.MRA to RCP10_cc.cc_aa.aa_.MRA.

Warning: if to store a recipe the slot # selected is already used by an other file, the last one will be
overwrite and the data that this file contains will be lost.

138 MWO01901E00 V_0.3



8.5.2.3.3 Load “core” and “app” parameters

Name Description Min | Max | Default Notes
valid slot # are 1 up to
load core and application parameters from key 10
@ (3)
S.02 slot # 010 0 0 will abort the
command
valid slot # are 1 up to
load only core 10
@ ®)
= parameters from key slot # o | e g 0 will abort the
command
valid slot # are 1 up to
load only application 10
1) (3)
S.04 parameters from key slot # 0|10 0 0 will abort the
command

DATA

Parameters recipe can be loaded from the flash drive into the OPDE by using commands S.02+S.04:
the value setted will choose the recipe slot # to load from (choosing slot “0” will result in no
operation). The difference between the commands is related to the kind of parameters loaded: S.02
loads both core and application parameters, S.03 loads only core parameters while S.04 loads only
application parametes.

Recommanded sequence of operation to load parameters:
e unlock suitable keys P60=95 (access to reserved parameters) and/or P99 (access to
TDEMacno reserved parameters);
e load parameters recipe (core, application or both) by S.02+S.04;
e save parameters to non volatile memory by C63=1;
e switch off 24V power supply of OPDE and wait till it turn off, then switch it on.

During the execution of these commands the display will show «runn» and if succesfully executed,
the display will show «donE» for 10s (after the completion of command, the command value is
automatically reverted to 0).
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There are a variety of situations and problems that can happen and that prevent a correct execution
of the command: in these cases the display will show a message (for 10s) that indicates the cause of

failure:

STl Description Action
code
Prot trying to store parameters recipe on flash drive that is write protected | use another flash drive / remove
(“wp” file found in working directory) “‘wp” file from working directory
generic error during flash drive presence checking or write protection retry / check the flash drive
E.0.1.0 ; . . )
checking integrity / use another flash drive
E.3.3.3 ‘ OPD EXP control board modbus address not found retry / retry after power cycle
E.5.4.1 ‘ communication error retrieving OPD EXP parameters map retry
E4.4.1 communication timeout retrieving OPD EXP parameters map retry
E150 error reading recipe file from flash drive (include file system errors, |retry / check the flash drive / check
D recipe file not found, recipe file format error) the recipe file
Not Compatible Core version between OPD EXP and recipe file to use a recipe file, created with a
n.C.C load compatible core / change the
firmware core to a compatile one
use a recipe file, created with a
n.CA Not Compatible Application version between OPD EXP and recipe file | compatible application / change
T to load the firmware application to a
compatile one
E.6.5.3 ‘ communication error setting OPD EXP parameters (C1-C8 reset) retry
E.4.5.3 ‘ communication timeout setting OPD EXP parameters (C1-C8 reset) retry
E6.55 communication error setting Opl?asé()P parameters (PAR, CON, APP retry
communication timeout setting OPD EXP parameters (PAR, CON,
E.4.55 AI%P base) P ( retry
communication error setting OPD EXP parameters (FLB, APP
E.6.5.6 extended) retry
communication timeout setting OPD EXP parameters (FLB, APP
E.4.5.6 ex?en ded) P ( retry
communication error retrieving OPD EXP parameters (PAR, CON,
E.5.6.1 AgP base) P ( retry
communication timeout retrieving OPD EXP parameters (PAR, CON,
E.4.6.1 AP% base) P ( retry
communication error retrieving OPD EXP parameters (FLB, APP
E.5.6.2 extended) retry
communication timeout retrieving OPD EXP parameters (FLB, APP
E.4.6.2 extended) retry
E265 error writing recipe file to flash drive (file system errors, including retry / check the flash drive

errors in deleting existing recipes with same RCPxx_ radix)

integrity / use another flash drive

Supervisor OPDExplorer allow to import/export MRA files into a pen-drive.
For example, after loaded a parameters recipe into a pen-drive, then connected the pen-drive to the
PC, it's possible import the recipe in OPDExplorer (“Parameters/Import from MRA file”) and print a

file .txt (“Parameters/Export to text file”) or save a .TCN file.

On the contrary starting from a .TCN file with the OPDEXxplorer is possible to export a .MRA file
(“Parameters/Export to MRA file”) paying attention to save it with a valid name into the working

directory \TDEMACNO\OPDE\.
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8.5.2.3.4  Store “core” and “app” firmware

Name Description Min | Max | Default Notes
valid slot # are 1 up to
@ | upload core and application firmware to key ®) 10
S.05 slot # 010 0 0 will abort the
command

88888

OPDE firmware is divided in 3 parts: the “bootloader”, the “core” and the “application”.

The bootloader is a part of firmware that's always present (and that can't be changed/updated by the
user) into the internal flash memory of the OPDE control board: it allows the download and upload of
the other 2 parts of firmware using a serial interface.

An new bootloader version was developed and released to strongly enhance performances: when
used with 274T0008 the uploading and downloading execution time will be greatly reduced and also
an additional data integrity check will be done on the downloaded firmwares.

Firmwares (“core” and “app” together) are stored into the flash drive working directory in 2 separated

files named CORExx_cc.cc_.LDR and APPxx_aa.aa_.LDR where xx is the slot # number choosed

by parameter S.05, cc.cc is the firmware “core” version and aa.aa is the firmware “app” version. The

LDR file name extension identifies the hystorical file format (LoaDeR file) used by BDF DIGITAL for

storing the firmware.

The user can further personalize the file name adding a comment before the final .LDR extension:
example: COREO1_12.22 E13358.LDR and APP01_00.26_E13358.LDR.

The only rule to respect is that the “"CORExx_” or “APPxx_" radix and the latest “.LDR” extension

must be maintained in order to let the keypad correctly manage the file.

Each slot # can contains only one file, so it's possible create until to 10 file of this kind: from
COREO1_cc.cc_.LDR to CORE10_cc.cc_.LDR and from APP0O1_aa.aa_.LDR to
APP10_aa.aa_.LDR.

Warning: if to store a recipe the slot # selected is already used by an other file, the last one will be
overwrite and the data that this file contains will be lost.
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8.5.2.3.5 Load “core” and “app” firmware

Name Description Min | Max |Default Notes
valid slot # are 1 up to
download core and application firmware 10
1) (3)
S.06 from key slot # 0 10 0 0 will abort the
command
valid slot # are 1 up to
download only core 10
1) (3)
S firmware from key slot # L L L 0 will abort the
command

DATA

Firmware can be downloaded from the flash drive into the OPDE by using commands S.06 or S.07:
the value setted will choose the firmware slot # to load from (choosing slot “0” will result in no
operation). The difference between the commands is related to the kind of firmware downloaded:
S.06 downloads both core and application firmware, S.07 downloads only core firmware.

Please notice that LogicLab compiles applications to be used with a specific version of core firmware
(in order to grant the matching of internal variables and resources) so you can think that an
application firmware executable is really bound to a specific version of core firmware. That's why we
suggest to download both core and application in a single operation.

During the execution of these commands the display will initially show “runn” and then (as execution
takes several seconds) a progression index like:

e  “uP.nn” where nn goes from 00 up to 99 for upload;

e “dL.nn” where nn goes from 00 up to 99 for download.

If successfully executed, the display will show “donE” for 10s and after the completion of command,
the command value is automatically reverted to O.

There are a variety of situations and problems that can happen and that prevent a correct execution
of the command: in these cases the display will show a message (for 10s) that indicates the cause of
failure:

Error . .
T Description Action
Prot trying to upload firmware on flash drive that is write protected (“wp” file | use another flash drive / remove
found in working directory) “wp” file from working directory
E.9.7.x unable to activate OPD EXP boot mode retry / retry after power cycle
E 5.7.x communication error retrieving OP_D E_XP parameters during boot retry / retry after power cycle
mode activation
E6.7.x communication error setting OPD_ E)_(P parameters during boot mode retry / retry after power cycle
activation
E.4.7.x communication timeout during boot mode activation retry / retry after power cycle
error accessing or writing appllcr_mon flrmware_ f|_Ie to_flash_drlve (file retry / check the flash drive
E.2.8.2 system errors, including errors in deleting existing files with same

integrity / use another flash drive

APPxx_ radix)
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error accessing or writing core firmware file to flash drive (file system retry / check the flash drive
E.2.8.5 errors, including errors in deleting existing files with same CORExx_ | . Y / her flash dri
radix) integrity / use another flash drive
E.C.8.0 OPD EXP refuses firmware uploading
E.2.8.8 error writing firmware file to flash drive (file system errors) . retfy I check the flash drlve.
integrity / use another flash drive
E 5.8.x communication error reading bootlgader registers during firmware retry
uploading
E 6.8.x communication error writing boothader registers during firmware retry
uploading
E.4.8.x communication timeout during firmware uploading retry
retry / check the flash drive
E.7.9.1 error opening firmware file (file system errors) integrity / check firmware file / use
another flash drive
. . N . retry / check the flash drive
E;gé error reading data block frorfr:):::]rgrv:rrr%:lsl)e (include file system errors, integrity / check firmware file / use
T another flash drive
E.7.9.3 firmware file format error: unsupported starting address check firmware file
E.7.9.4 firmware file format error: no data at starting address check firmware file
E.7.9.6 firmware file format error: data present at unsupported address check firmware file
E.7.9.7 firmware file format error: CRC in file doesn't match check firmware file
retry / check the flash drive
error opening application firmware file (file system errors, including file integrity / check application
E.1.9.4 ) )
not found) firmware file / use another flash
drive
retry / check the flash drive
E1.96 error reading data block from application firmware file (include file integrity / check application
B system errors, format errors) firmware file / use another flash
drive
. ) S . S retry / check the flash drive
E1.9.9 error opening core firmware file (file system errors, including file not integrity / check core firmware file /
found) X
use another flash drive
error reading data block from core firmware file (include file system |. retry fenzsaie fl‘?‘Sh drlve_
E.1.9.B integrity / check core firmware file /
errors, format errors) X
use another flash drive
E.B.x.y bootloader error register code xy (hex) during firmware downloading retry
E5.9x communication error reading bootlogder registers during firmware retry
downloading
E 6.9.x communication error writing bootloa_der registers during firmware retry
downloading
E.4.9.x communication timeout during firmware downloading retry
E.AA5 unable to exit OPD EXP boot mode power cycle
E.5.A.x communication error reading bootloader registers quitting boot mode power cycle
E.6.A.X communication error writing bootloader registers quitting boot mode power cycle
E.4.A.x communication timeout quitting boot mode power cycle
Warning:

Loading the firmware the control board of the OPDE s fully busy, so we suggest to power off the main

voltage of the drive before these operations.

Warning: currently is not possible view what is saved into the slot # by the OPDE display, so, in order

to avoid error, we suggest to have a note of what and where has been saved into the pen-drive

or verify it by the PC before these operations.
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8.5.2.4 Connection to PC

OPDE can be directly connected to a PC using an “A to A” type USB cable without any specific
interface converter like OPDEXxplorer and RS485 serial interface. In this case the OPDE acts like an
USB Device with CDC (Communication Device Class) profile, emulating an UART (Universal IM
Receiver/Transmitter) that's seen as a virtual COM port on the PC.

Warning: for safety, before doing the connection please check that the OPDE USB Host interface is
disabled (S.00=0) because, if not, short circuits can happens between the 5V USB power supply of
both interfaces resulting in damage of the USB port of the PC or the OPDE or both.

At the first connection the Operative System of the PC will ask for a driver that are powerd by
BDF DIGITAL with the .inf file (that's good for both 32 and 64bit Windows OSes) and that can be
downloaded by the website www.bdfdigital.it a the voice PRODUCTS/DOWNLOAD/UTILITY SW,
folder DRIVER _USB 4T0008.zip.

When driver has been installed the OPDE will be seen as a new COM port.

When a PC is directly connected to the OPDE, the Operator Interface is not working as the internal
serial link is used exclusively for data communication with the PC.

For the same reason speed is 38400 bps and Modbus address is 1 (regardless to settings in
parameters P92 and P93) and can't be changed.

Here below are illustrated the only messages that the display can show:

e OPDE connected to PC but driver not installed (led blinking)

e Driver installed and OPDE connected to PC (led blinking)

e During the data transfer the two led on the left blinking more slowly than the two on the right
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9 LIST OF SYNCHRONOUS MOTORS PARAMETERS
(BRUSHLESS/PMSM & SYNRM)

Name

PRC_START_UP_SPD_REF
KP_AI1
OFFSET_AI1
KP_AI2
OFFSET_AI2
KP_AI3
OFFSET_AI3

KP_SENS2

OFFSET_SIN_SENS2

OFFSET_COS_SENS2

OFFSET_VF

SYNC_REG_KP

SYNC_REG_TA
KP_AI16

OFFSET_AI16

TF_LI6-7-8
RES2_POLE
ENC2_PPR

PRC_CW_SPD_REF_MAX

PRC_CCW_SPD_REF_MAX

SPD_LOOP_BW
CW_ACC_TIME
CW_DEC_TIME

CCW_ACC_TIME

CCW_DEC_TIME
TF_RND_RAMP

I_RELAY_THR
TF_|_RELAY
DEC_TIME_EMCY
END_SPD_REG_KP
END_SPD_REG_TI
END_SPD_REG_TF
START_SPD_REG_TF
V_REF_COEFF

FLW_ERR_MAX_LSW
POS_REG_KP
FLW_ERR_MAX_MSW
PRC_DRV_|_PEAK
PRC_DRV_CW_T_MAX

PRC_DRV_CCW_T_MAX

Description

P00 - Quick start application digital
speed reference

PO1 - Corrective factor for analog
reference 1 (AUX1)

P02 - Corrective offset for analog
reference 1 (AUX1)

P03 - Corrective factor for analog
reference 2 (AUX2)

P04 - Corrective offset for analog
reference 2 (AUX2)

P05 - Corrective factor for analog
reference 3 (AUX3)

P06 - Corrective offset for analog
reference 3 (AUX3)

P07 - Second sensor amplitude
compensation

P08 - Second sensor sine offset

P09 - Second sensor cosine offset
P10 - Offset for high precision analog
reference value

P11 - CanOpen SYNC loop regulator
Proportional gain

P12 - CanOpen SYNC loop regulator
lead time constant

P13 - Corrective factor for 16 bit analog
reference (AUX16)

P14 - Corrective offset for 16 bit analog
reference (AUX16)
P15 - 106,07,08 logical inputs digital filter

P16 - Number of absolute sensor2 poles

P17 - Number of encoder2
pulses/revolution

P18 - Max. CW speed reference value
limit
P19 - Max. CCW speed reference value
limit
P20 - Speed loop bandwidth
P21 - CW acceleration time
P22 - CW deceleration time
P23 - CCW acceleration time
P24 - CCW deceleration time
P25 - Rounded filter time constant
P26 - Current/power relay cut-in
threshold
P27 - Filter time constant for
current/power relay
P30 - Emergency brake deceleration
time
P31 - KpV final speed regulator
proportional gain
P32 - TiV final speed regulator lead time
constant
P33 - TfV final speed regulator (filter)
time constant
P34 - TfV initial speed regulator (filter)
time constant
P36 - Kv Max operating voltage multiply
factor
P37 - Maximum tracking error (less
significative part)

P38 - Kv position loop proportional gain
P39 - Maximum tracking error (less
significative part)

P40 - Current limit
P42 - Maximum torque in the positive
direction of rotation

P43 - Maximum torque in the negative
direction of rotation

Min Max
-100.0 | 100.0
-400.0 | 400.0
-100.0 | 100.0
-400.0 | 400.0
-100.0 | 100.0
-400.0 | 400.0
-100.0 | 100.0
0.0 | 200.0
-16383| 16383
-16383| 16383
-19999| 19999
0 200
0 20000
-400.0 | 400.0
-100.0 | 100.0
0.0 20.0
1 160
0 60000
-105.02/105.02
-105.02/ 105.02
0.1 | 200.0
0.01 199.99
0.01 199.99
0.01 |199.99
0.01 199.99
0.001 | 10.0
0.2 | 150.0
0.1 10.0
0.01 199.99
0.1 | 400.0
0.1 |3000.0
0.0 25.0
0.0 25.0
0.0 400.0
-32767| 32767
0.0 | 100.0
0 32767
0.0 | 250.0
0.0 | 400.0
-400.0 -0.0

Default

0

100

100

100

100

400

100

0

2.2
2

1024

105.02

105.02

7.5
10
10
10
10

0.1

100

10

30

0.4

0.4

400.0

32767

200
200.0

-200.0

um
% MOT_SPD_MAX

%
%
%
%
%
%

%

1/100 mV

%
%

ms

pulses/rev
% MOT_SPD_MAX

% MOT_SPD_MAX

ms
ms

ms

ppr

rpm
% DRV_|_NOM
% MOT_T_NOM

% MOT_T_NOM
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Scale

163.84
10
163.84
10
163.84
10
163.84

163.84

10

163.84

10

163.84

163.84

10.0
100

100

100

100

1000

40.96
10
100
10
10
10
10

40.96

10

40.96
40.96

40.96
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Name
PRC_SPD_THR_GAIN_CHG
START_SPD_REG_KP
START_SPD_REG_TI
DO_SPD_REACH_THR

RES2_TRACK_LOOP_BW

RES2_TRACK_LOOP_DAMP

DO_SPD_MIN_THR
PRC_MOT_SPD_MAX
DRV_|_NOM
NOTCH_FREQ
NOTCH_BW

PRC_LSE_CTR_MAX_ERR
PRC_AO1_10V
PRC_AO2_10V
HYST_DO_SPD

RES_PAR_KEY

PRC_MOT_|_NOM
MOT_V_NOM
MOT_SPD_NOM
PRC_MOT_V_MAX
MOT_SPD_MAX
MOT_POLE_NUM
RES_POLE

ENC_PPR

PRC_MOT_|_THERM
MOT_TF_THERM

SINCOS_TOP_ANG

PHASE_ANG
PRC_DELTA_VRS

PRC_DELTA_VLd
T_STATOR
DCBUS_THR
V_REG_KP
V_REG_TI
V_REG_TF
I_REG_KP
I_REG_TI

I_REG_TF

DCBUS_REG_KP
AC_MAIN_SUPPLY

MAXV_VF

RES_TRACK_LOOP_BW
RES_TRACK_LOOP_DAMP
MOT_TEMP_MAX

MODBUS_ADDR
MODBUS_BAUD

Description
P44 - End speed for speed PI gain
change
P45 - KpV initial speed Pl proportional
gain
P46 - TiV initial speed PI lead time
constant

P47 - Speed threshold for logic output
0.16

P48 - Tracking loop bandwidth direct
decoding of resolver2

P49 - Damp factor Traking loop
resolver2

P50 - Minimum speed for relay
P51 - Maximum speed for alarm
P53 - Rated drive current
P54 - Notch nominal frequency
P55 - Notch bandwidth

P56 - Max speed error admitted in
control

P57 - % value of 10V for analog output
A

P58 - % value of 10V for analog output
B

P59 - Minimum and maximum speed
reached output hysteresis

P60 - Access Key to reserved
parameters

P61 - Rated motor current
P62 - Rated motor voltage
P63 - Rated motor speed
P64 - Max. operating voltage
P65 - Max. operating speed
P67 - Number of motor poles
P68 - Number of absolute sensor poles

P69 - Number of encoder
pulses/revolution

P70 - Motor thermal current
P71 - Motor thermal time constant

P74 - SinCos angle between zero TOP
and absolute channels

P75 - Start phase angle
P76 - Voltage drop due to stator resistor

P77 - Voltage drop due to leakage
inductance Ld

P78 - Stator time constant Ts
P79 - DC Bus threshold for logic output

025
P80 - Kpi voltage regulator proportional
gain
P81 - Tii voltage regulator lead time
constant
P82 - Tfi voltage regulator (filter) time
constant
P83 - Kpc current regulator proportional
gain
P84 - Tic current regulator lead time
constant
P85 - Tfc current regulator (filter) time
constant

P86 - Kp3 Bus control proportional gain
P87 - Main Supply voltage

P88 - High precision analog speed
reference value: Voltage matches max.
speed

P89 - Tracking loop bandwidth direct
decoding of resolver

P90 - Damp factor Traking loop resolver

P91 - Maximum motor temperature (if
read with KTY84)

P92 - Serial identification number
P93 - Serial baud rate

Min

0.0

0.1

0.1

0.0

100

0.00

0.0
0.0
0.0
0.0
0.0

0.1

100.0

100.0

0.0

10.0
30.0
30
1.0
30

10.0

-180.0

-180.0
1.0

5.0
0.0
220.0

0.1

0.0

0.0

0.1

0.0

0.0
0.05
180.0

2500

100
0.00
0.0
0

Max

100.0

400.0

3000.0

100.0

10000

5.00

100.0
125.0
2000.0
2000.0
3000.0

400.0

400.0

400.0

100.0

65535

100.0
1000.0
60000

200.0
60000

160
160

60000

110.0
2400

180.0

180.0
25.0

100.0
50.0
1200.0

100.0

1000.0

25.0

100.0

1000.0

25.0
10.00
780.0

10000

10000
5.00
150.0
255

Default

0

4

80

0

1800

0.71

2.002075
120.0024
0
0
0

400.0

200

200

1.001038

0

100
380
3000
100
3000

1024

100
600

2.0
10.0
5.3

800

0.1

0

0.6

53

0

3.5
400

10000

1800
0.71
130

192

UM

% MOT_SPD_MAX

ms
% MOT_SPD_MAX

rad/s

% MOT_SPD_MAX
% MOT_SPD_MAX
A
Hz
Hz

% MOT_SPD_MAX
%
%

% MOT_SPD_MAX

% DRV_|_NOM
Volt
rpm

% MOT_V_NOM
rom

pulses/rev

% PRC_MOT_|_NOM
S

o

% MOT_V_NOM
% MOT_V_NOM
ms

\Y

ms

ms

ms

ms

V rms

mVolt

rad/s

°C

Kbit/s

Scale

163.84

10

10

163.84

100

163.84
163.84
10
10
10

40.96

10

10

163.84

327.67
10

40.96

PRk e

10

10

10
327.67

327.67
10
10

10

10

10

10

10

10

100
10

100
10
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Name Description
STO_WAIT P94 - Safe Torque Off waiting time

P95 - Motor NTC or PTC resistance
value for alarm

P96 - Motor thermal logic output 14 cut-

MOT_PRB_RES_THR

PRC_MOT_DO_TEMP_THR

in threshold
DCBUS_MIN_MAIN_LOST P97 - Minimum vqltage level for forced
mains off
DCBUS REF MAIN LOST P98 - Voltage reference value in
- - - Support 1
TDE_PAR_KEY P99 - Access key to TDE parameters
RES_PAR_KEY_VAL P100 - Value of access key to reserved
parameters
DRV_F_PWM P101 - PWM frequency
PRC_DEAD_TIME_CMP P102 - Dead time compensation
PRC_DRV_I_MAX P103 - Drive limit current
T_RAD P104 - Radiator time constant
KP_DCBUS P105 - Corrective factor for Bus voltage
DCBUS_MIN P106 - Minimum voltage of DC Bus
DCBUS_MAX P107 - Maximum voltage of DC Bus
DCBUS_BRAKE_ON P108 - Bus voltagg't\‘hreshold for brake
DCBUS_BRAKE_OFF P109 - Bus volta%a':ﬂ';reshold for brake
OFFSET_AO1 P110 - Offset A/ID 1
OFFSET_AO2 P111 - Offset A/D 2
DISPLAY WAIT P112 - Display time to come back to idle
- state
DRV_|_PEAK P113 - Maximum drive current

P114 - Current in connection tests for
UVW, Poles and reading Rs

P115 - Multiplication factor for motor

PRC_I_TEST_CONN

KP_MOT_THERM_PRB PTC/NTC/KTY84 analog reference
value
T_JUNC P116 - Junction time constant

P117 - Multiplication factor for radiator
PTC/NTC analog reference value
P118 - Max. temperature permitted by
radiator PTC/NTC
P119 - Max. temperature permitted by
radiator PTC/NTC for start-up
P120 - Radiator temperature threshold
for logic output 0.15

KP_DRV_THERM_PRB
DRV_TEMP_MAX
DRV_START_TEMP_MAX

DRV_DO_TEMP_THR

FAN_CTRL P121 — FAN ctrl
MOD_INDEX_MAX P122 - Max. modulation index
DCBUS_REF P123 - Smart brake voltage cut-in level

P124 - Simulated encoder Kv gain
multiplication coeff.

P125 - Voltage reference function of DC
bus

P126 - Kpl Corrective coeff. estimated
Kp for current loops

PRC_I_TEST_MIS_ANYS P128 - Test current to measure LS
PRC_I_TEST_DELTA_VLS | P129 - Test current to establish VLS

PRC_ENC_OUT_LOOP
PRC_V_REF_DCBUS

PRC_I_REG_KP_COEFF

TEST_SPD_T_MAX P130 - Torque during start-up test
PRC | TEST MIS SAT P131 - Test current to measure motor
—— — T saturation
TEST_SPD_MAX P132 - Speed during start-up test

P134 - Maximum revolutions during
start-up test

P136 - Friction torque

P138 - Multiplication factor for regulation
card thermal probe

PRC_I_TEST_MIS_ANYS P128 - Test current to measure LS
PRC_I_TEST_DELTA_VLS | P129 - Test current to establish VLS

TEST_SPD_SPACE_MAX
PRC_MOT_FRICTION
KP_REG_THERM_PRB

TEST_SPD_T_MAX P130 - Torque during start-up test
PRC | TEST MIS SAT P131 - Test current to measure motor
—— == saturation
TEST_SPD_MAX P132 - Speed during start-up test

P134 - Maximum revolutions during

TEST_SPD_SPACE_MAX
= — start-up test

PRC_MOT_FRICTION P136 - Friction torque

Min
0
0

0.0

0.0

0.0
0
0

1000
0.0
0.0
10.0
0.0
0.0
0.0

0.0

0.0

-100.0
-100.0

3
0.0
0.0

0.1
0.00

0.0

0.0

0.0

0.000
0.500
0.0

0.0

0.0

0.0

0.0
0.0
0.0

0.0

-100.00

0.00
0.0
0.00

0.0
0.0
0.0

0.0

-100.00

0.00

0.0

Max
2000

50000

200.0

1200.0

1200.0
19999
19999

16000
100.0

800.0

360.0

200.0

1200.0

1200.0

1200.0

1200.0

100.0
100.0

600
3000.0
100.0

200.00

10.0
200.00

150.0

150.0

150.0

3.000
0.995
1200.0

100.0

100.0

200.0

400.0
100.0
100.0

400.0

100.00

3000.0
100.0
200.00

400.0
100.0
100.0

400.0
100.00

3000.0

100.0

Default
500

1500

100

425

600

95
5000

200
80
100
400
760

730

720

10

100

100

3.5
100

90

75

80

1.000
0.98
750

100

96.00513

100

20.0
20.0
100

50.0

100

100

100

20.0
20.0
100

50.0
100
100

0

UM
ms

Ohm

%

Hz
%0 PRC_MOT_V_MAX
% DRV_I_NOM
s
%
\%
\%

%
S
A

% DRV_I_NOM

%
%

%

% MOT_|_NOM
% MOT_|_NOM
% MOT_T_NOM

% MOT_I_NOM
% MOT_SPD_MAX

revolutions

% MOT_T_MOM

% MOT_I_NOM
% MOT_I_NOM
% MOT_T_NOM

% MOT_I_NOM
% MOT_SPD_MAX

revolutions

% MOT_T_MOM
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Scale

40.96

10

10

32.76
40.96
10
10
10
10

10

10

327.67
327.67

10
327.67

163.84

10
163.84

10

10

10

1
1000
10

327.67

327.67

40.96

40.96
327.67
40.96

40.96

163.84

10
40.96
163.84

40.96
327.67
40.96

40.96
163.84
10

40.96
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Name Description Min Max Default

P138 - Multiplication factor for regulation
card thermal probe

BRAKE_R P140 - Braking resistance 1 1000
P142 - Braking resistance Maximum

KP_REG_THERM_PRB 0.00 |200.00

BRAKE_R_MAX_EN adiabatic Energy 0.0 | 500.0
BRAKE_R_MAX_EN_TIME | 144 - Time measure of Braking 0 | 30000
resistance adiabatic Energy
BRAKE R MAX POWER P146 - MaX|QO Povyer dissipated on 0.0 | 6000
- = — Braking resistance
BRAKE R _TF P148 - Power dissipated on Braking 1 2000

resistance filter time constant

P150 - High precision analog speed
KP_POS_VF reference value:VCO setting for positive |-16383| 16383
voltage reference values

P151 - Xb = cubic coupling zone

PRC_DEAD_TIME_CMP_XB . 0.0 50.0
- - — - amplitude
POS_REG_SENS2_NUM P152 - NUM - Second sensor -16384| 16384
incremental position loop
POS_REG_SENS2_DEN P153 - DEN - Second sensor 0 | 16384
- — — incremental position loop
PW_SOFT_START_TIME P154 - Soft start enabling time 150 | 19999
OVR_LOAD_T_ENV P155 - Ambient tgmperature reference 00 | 150.0
value during overload
P156 - PWM frequency for drive
DRV_F_PWM_CARATT definition 1000 | 16000
DEAD_TIME_SW P157 - Dead time software duration 0.0 20.0
PRC_|_DECOUP P158 - Corrective coefficient for 0.0 | 2000

decoupling terms

P159 - High precision analog speed
KP_NEG_VF reference value:VCO setting for -16383| 16383
negative voltage reference values

P160 - PWM delay compensation on the

|_DELAY_COMP -800.0 | 800.0
- - currents

V DELAY COMP P161 - PWM delay compensation on the -800.0 | 800.2
- - voltages

ID_CANOPEN P162 - CAN BUS node ID 1 127
ALL_ENAB P163 - Alarm enable 0 65535
P164 - Resolver or Incremental Sin/Cos
KP_SINCOS1_CHN sine and cosine signal amplitude 0.0 | 200.0
compensation
OFFSET SINL P165 - Resolver' or Incremental Sin/Cos -16383 | 16383
- sine offset

P166 - Resolver or Incremental Sin/Cos

OFFSET_COS1 cosine offset

-16383| 16383

DRV_E_CARATT P167 - Characterization voltage 200.0 | 780.0
SPD_REG_KD_TF2 P168 - Second order feedforword filter | 0.0 |1000.0
START_TIME P169 - Start up time 0 19999

P170 - Absolute Sin/Cos sine and

KP_ABS_SINCOS_CHN cosine signal amplitude compensation 0.0 | 2000
OFFSET_ABS_SIN P171 - Absolute Sin/Cos sine offset |-16383 | 16383
OFFSET_ABS_COS P172 - Absolute Sin/Cos cosine offset |-16383 | 16383

P173 - Sensorless reactive current at

SLESS_PRC_ID_START low speed (under thresold -200.0 | 200.0

SLESS_SPD_THR)
P174 - Sensorless reactive current at
SLESS_PRC_ID high speed (greater thresold -100.0 | 100.0
SLESS_SPD_THR)
SLESS_START_WAIT P175 - Sensorless starting wait 0 2000

SLESS_PHASING_WAIT | P176 - Sensorless starting phasing wait 0 19999
P177 - Sensorless position observer

SLESS_OBS_KP . - 0 200.0
proportional gain
SLESS SPD THR P178 - Sensorless position observer 0 100.0
— - speed thresold
P179 - Sensorless position observer
SLESS_DELTA_SPD_THR delta speed thresold 0 | 100.0
SLESS_PHS_LEAD P180 - Sensorless observer phase lead 0 360.0
PRC_MOT_BEMF_NOM P181 - Rated motor BEMF 0 200.0
MOT_ANISOTROPY P182 - Motor anisotropy ratio Lg/Ld 0 800.0
SLESS L VAR P183 - Sensorless mductanc_e model 0 400.0
- alteration for compensate anisotropy
SLESS T FORCED P184 - Sensorless torque request at | 4 5| 590 g
- = speed regulator activation
MTPA_SGNL_AMPL P185 - MTPA amplitude injected signal | 0.0 | 100.0

100
82
4.5

2000

15

720

4096

100

100
500
40

5000

4096

52

142

65535

100

400

10
100

50.0

30.0
350
2000
100.0

5.0

1.0

4.4
100.0
100.0

100.0

0.0
1.0

UM

Ohm

KJoule
ms

KWatt

% DRV_|_NOM

ms
°C
Hz

us
%

% TPWM

% TPWM

Hex

%

V rms
ms
ms

%

% MOT_I_NOM
%
SLESS_PRC_ID_START

ms
ms

%
% MOT_SPD_NOM

% MOT_SPD_NOM

degree
% MOT_V_NOM
% Lag/Ld

%

%

%

Scale

163.84

10

100

163.84

10

10
40.96

40.96

40.96

10
10

163.84

163.84

163.84

163.84

163.84

163.84

10
163.83
40.96

40.96

163.84

163.84
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Name Description Min Max Default UM Scale

MTPA_KP P186 - MTPA regulator proportional gain| 0.0 | 400.0 50 10
MTPA TI P187 - MTPA regulator lead time 01 30000 100 ms 10
- constant
MTPA_WAIT_TIME P188 - MTPA waiting time after speed |, | 4500 | 29 s 10
variation
MTPA_MIN_TRQ P189 - MTPA minimum torque for | g0 | 4000 | 30.0 9% MOT_T_NOM | 40.96
MTPA INIT ANG P190 - MTPA Initial Current Angle over 900 | 900 0 o 10
- = 90 degrees
DRV_K_ALTITUDE P195 - Drive Derating with altitude 0.0 200.0 100.0 % 163.84
PWM_RID_F_MAX P196 - Max frequency for PWM 00 (10000 100 Hz 10
reduction
PWM_MIN P197 - Minimum PWM frequency 1000 | 16000 5000 Hz 1
DEAD_TIME_HW P198 - Dead time hardware duration 0.0 20.0 0.0 us 10
MIN_PULSE P199 - Minumum command pulse |, | 554 | 19 s 10
duration
SENSOR_SEL CO0O0 - Speed sensor 0 21 4 1
LI1_SEL CO01 - Meaning of logic input 1 -1 31 8 1
LI2_SEL C02 - Meaning of logic input 2 -1 31 2 1
LI3_SEL CO03 - Meaning of logic input 3 -1 31 3 1
LI4_SEL C04 - Meaning of logic input 4 -1 31 0 1
LI5_SEL CO05 - Meaning of logic input 5 -1 31 4 1
LI6_SEL CO06 - Meaning of logic input 6 -1 31 12 1
LI7_SEL CO07 - Meaning of logic input 7 -1 31 5 1
LI8_SEL CO08 - Meaning of logic input 8 -1 31 22 1
FRQ_IN_SEL CO09 - Frequency input setting 0 3 1 1
LO1_SEL C10 - Meaning of logic output 1 -64 63 3 1
LO2_SEL C11 - Meaning of logic output 2 -64 63 0 1
LO3_SEL C12 - Meaning of logic output 3 -64 63 6 1
LO4_SEL C13 - Meaning of logic output 4 -64 63 19 1
DISPLAY_SEL C14 - Display selection 0 127 0 1
AO1 SEL C15 - Meaning of programmable analog 99 100 1 1
— output 1
AO2 SEL C16 - Meaning of programmable analog 99 100 4 1
— output 2
SENSOR2_SEL C17 - Sensor2 selection 0 13 0 1
C18 - Enable incremental encoder2 time
EN_TIME_DEC_ENC2 decode 0 1 0 1
EN_SLOT_SWAP C19 - Enable sensor slot swap 0 1 0 1
EN INV POS2 DIR C20 - Invert sensor2 positive cyclic 0 1 0 1
- = - versus
SW_RUN_CMD C21 - Run software enable 0 1 1 1
LEM_SEL C22 - LEM selection 0 1 1 1
EN_SYNC_REG C23 - Enable Calr:)C())Sen SYNC traking 0 1 0 1
DC_BUS_FULL_SCALE C24 - DC Voltage drive full scale 0 2 0 \% 1
RES2_DDC_BW C25 - Second Resolver DDC bandwidth 0 1 0 Hz 1
EN_RND_RAMP C27 - Rounded ramp 0 1 0 1
EN_STOP_MIN_SPD C28 - Stop with minimum speed 0 1 0 1
DRV_SW_EN C29 - Drive software enable 0 1 1 1
ALL_RESET C30 - Reset alarms 0 1 0 1
DIS_DCBUS_RIPPLE_ALL C31 - Disable DC Bus Ripple Alarm 0 1 0 1
EN_MOT_THERMAL_ALL C32 - Motor thermafl)swnch Block drive 0 1 1 1
MOT_THERM_CURV_SEL | C33 - Auto-ventilated thermal motors 0 4 0 1
MAIN_LOST_SEL C34 - Managing mains failure 0 4 0 1
ALL RST ON MAIN C35 - Automatic alarm reset when 0 1 0 1
— - = mains back on
EN_PW_SOFT_START C37 - Enable soft start 0 1 1 1
DIS_FLUX_WHEAK C38 - Disable flux weakening 0 1 0 1
EN | CNTRL SPD LIM C39 - Enable speed limitation in current 0 1 0 1
—— — - control
EN_TEST_CONN C41 - Enable ser:z:trsand motor phase 0 3 0 1
EN_AUTOTUNING C42 - Enable auto-tunings 0 2 0 1
ALL_COUNT_RESET C44 - Reset alarm counters 0 2 0 1
RECT_BRIDGE_SEL C45 - Rectification bridge 0 1 0 1
MOT THERM PRB SEL C46 - Enable motor thermal probe 0 a 1 1
- - - management
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Name Description
EN_DCBUS_MAX_CTRL C47 - Enable smart brake
CANOPEN_BAUD_SEL C48 - CAN Baud rate
ENC_OUT_ZERO_TOP C49 - TOP zero phase for simulated
encoder
ENC OUT DIR C50 - Invert channel B simulated
— = encoder
ENC_OUT_PPR_SEL C51 - Choose pulses rev. simulated
encoder
ENC_OUT_SEL C52 - Simulated encoder selection
MAIN_SUPPLY_SEL C53 - Supply voltage
OPD ENC OUT SEL C54 - Internal Slm_ulated Encoder
- — - selection
|_RELAY_SEL C55 - Current relay output
|_OVR_LOAD_SEL C56 - Current overload

C57 - Enable radiator heat probe

DRV_THERM_PRB_SEL management (PTC/NTC)

EN_NEW_STO C58 - Enable new STO management
DIS_|_DECOUP C59 - D|sabltfee23(/jrf'1gvr\;1;r:ddecoupllng +
PAR_ACT_BANK C60 - Parameter bank active
DEF_PAR_RD C61 - Read default parameters
EEPROM_PAR_RD C62 - Read parameters from EEPROM
EEPROM_PAR_WR C63 - Save parameters in EEPROM
EN_FLDBUS C64 - Enable fieldbus manage
ENDAT_BISS_BAUD_SEL | C65 - Endat-Biss baud rate selection
RES_DDC_BW C66 - Resolver DDC bandwidth
RES_CARR_FRQ_RATIO C67 - Resolver carrier frequency
EN_PWM_VAR C68 - Enable PWM frequency variation
EN TE2 SPD REG C69 - Enable 2nd order filter on speed
- - regulator

C70 - Motor NTC or PTC resistance
multiplication factor

C71 - Enable Braking resistance

MOT_PRB_RES_THR_MUL

EN_BRAKE_R_PROT

protection
EN_SPD_FFW C72 - Enable speed feedforward
EN STO ONLY SIG C73 - Enable S_afety STOP only like
- - - signaling
EN TIME DEC ENC C74 - Enable incremental encoder time
- — — decode

C75 - Disable Autotuning starting from

DIS_DEF_START_AUTO
_| _ ~ default values

EN_INV_POS_DIR C76 - Invert positive cyclic versus
C77 - Enable PI speed gains
EN_SPD_REG_MEM_CORR compenstation
EN_IPP C78 - Enable incremental sensor
EN NOT LI C79 - Enable ne_gative logic for digital
- = inputs
SLESS DIS OBS LIMIT C80 - Sless disable observer limitation
- = - at low speed

C81 - Enable zero TOP for electrical

EN_TOP_PHS_CORR i
_ — — angle correction

EN_MAGNET_SEARCH C82 - Enable Magnet search
EN MTPA C83 - Enable Maximum Torque Per
- Ampere
EN_SYNRM_CTRL C84 - Enable SynRM Motor Control
RIL_INV_SAT C85 - SynRM Motor inverse saturation
SET_MTPA_INIT_ANG C86 - Force MTPA Initial Angle
HIPER BIT ON TURN C87 - Hiperface sensor, single turn bit
- == number
HIPER BIT MULTI TURN C88 - Hiperface sensor, multi turn bit
- = - number

C89 - Disable minimum power circuit
voltage with drive stopped
C90 - Enable incremental position loop
on second sensor

DIS_MIN_VBUS

EN_POS_REG_SENS2

EN_BRAKE_IN_STOP C91 - Enable DC braking also in stop
NOTCH_DEEP C92 - Notch filter deep
NOTCH_RID C93 - Notch filter reduction
DRV_TH_MODEL C94 - Drive Thermal Model

O 0000 O Ol O oo o oo o

o o ol o o] o

o oo o o o

o oo o o

~ =
bhl—‘l\)i—‘i—‘l—‘l—‘l—‘(ﬁ)l\)l\)l\)mm

BN W

N R R e

255

RPRrN PR e

16

N R R R e

Default UM Scale

0
0

0

O 0000 O O B Wo o oo um

w
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o o/ o o

o

o o ol o o] o

o O oo O O Pk

0.1
1.0
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Name

EN_AI1_4 20mA

EN_AI2_4 20mA

EN_AI3_4 20mA
EN_BOOT

EN_AIL
EN_AI2

EN_AI3

All_SEL
Al2_SEL
Al3_SEL

TF_TRQ_REF_AN

EN_AI16
Al16_SEL
PRC_SPD_TOT_AN_DZ

PRC_SPD_JOG
EN_SPD_JOG
PRC_START_DG_POT

EN_MEM_DG_POT
EN_MEM_DG_POT
PRC_MAX_REF_DG_POT
PRC_MIN_REF_DG_POT
DG_POT_RAMPS

EN_DG_POT

FRQ_IN_PPR_SEL
FRQ_IN_NUM
FRQ_IN_DEN

EN_FRQ_REF
FRQ_REF_SEL
TF_TIME_DEC_FRQ
KP_TIME_DEC_FRQ
SB_MOT_SPD_MAX
SB_SPD_REG_KP
SB_SPD_REG_TI
SB_SPD_REG_TF
SB_CW_ACC_TIME
SB_CW_DEC_TIME
SB_CCW_ACC_TIME

SB_CCW_DEC_TIME

SB_ON
EN_LIN_RAMP
EN_INV_SPD_REF
EN_|_CNTRL
EN_POS_REG

EN_POS_REG_MEM_CLR

Description

C95 - Enable All 4-20mA
C96 - Enable Al2 4-20mA
C97 - Enable AI3 4-20mA
C98 - Enable boot mode

EOO - Enable analog reference value
All

EO1 - Enable analog reference value
A.l.2

EO2 - Enable analog reference value
Al3

EO3 - Meaning of analog input A.l.1
EO04 - Meaning of analog input A.1.2
EO5 - Meaning of analog input A.1.3

EO6 - Filter time constant for analog
torque reference value

EOQ7 - Enable analog reference value
A.l.16

EO8 - Meaning of analog input A.l.16

EOQ9 - Analog Speed/PID Error -Dead
zone amplitude

E11 - Digital speed reference value
(JOG1)

E12 - Enable jog speed reference
E13 - Motor potentiometer starting
speed
E14 - Load final digital potentiometer
reference value
E14 - Load final digital potentiometer
reference value
E15 - CW motor potentiometer speed
reference value

E16 - CCW motor potentiometer speed

reference value

E17 - Digital potentiometer acceleration

time
E18 - Enable motor potentiometer
reference value(A.l.4)
E20 - Encoder pulses per revolution
E21 - NUM - Frequency input slip ratio
E22 - DEN - Frequency input slip ratio

E23 - Enable frequency speed reference

value
E24 - Frequency speed reference
selection
E25 - Filter time constant of frequency
input decoded in time
E26 - Corrective factor for frequency
input decoded in time
E27 - Second bank Max. operating
speed

E28 - Second bank KpV speed regulator

proportional gain

E29 - Second bank TiV speed regulator

lead time constant

E30 - Second bank TfV speed regulator

(filter) time constant
E31 - Second bank CW acceleration
time
E32 - Second bank CW deceleration
time
E33 - Second bank CCW acceleration
time
E34 - Second bank CCW deceleration
time
E35 - Second bank active
E36 - Enable linear ramp
E37 - Invert reference signal software
E38 - Enable only current control
E39 - Enable overlapped space loop

E40 - Enable overlapped space loop
memory clear in stop

o o oo oo

oo o] o

0
0.00

-100.00
0
-100.0

0

0

-105.02

-105.02

0.3

0

0
-16383
0

0

0

Max

R R R R e

[

7

100.00

100.00
1
100.0

105.02

105.02

1999.9

1

9
16383
16383

1

20.0

200.0

30000

400.0

3000.0

25.0

199.99

199.99

199.99

199.99

PRk Rk R

Default

o NP O O o o oo o

o

0
0
2.002075

0

0

105.02

-105.02

50

100
100

1.6

100

3000

30

0.4

10

10

10

o oo o r|o

UM

ms

% MOT_SPD_MAX

% MOT_SPD_MAX

% MOT_SPD_MAX

% MOT_SPD_MAX

% MOT_SPD_MAX

ms

rpm

ms

ms
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Scale

= PRk e

PRk e

163.84

163.84

163.84

163.84

163.84

PRk R e

10

163.84

10

10

10

100

100

100

100
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Name
MUL_AI_IN_SEL
MUL_AI_OUT_SEL

MUL_AI_MAX
MUL_AI_MIN
MUL_KCF_MAX
MUL_KCF_MIN

EN_FLDBUS_REF
STR_MUL_AI

EN_I_FF

DIS_STOP_POS

EN_STOP_POS
STOP_POS_CMD

EN_STOP_POS_GBOX

ZERO_TOP_SEL
PRC_SPD_INDEX
STOP_POS0
STOP_POS1
STOP_POS2
STOP_POS3

ANG_MOV

POS_WINDOW
TIME_WINDOW
PRC_SPD_MIN_AUTO
SPD_MIN_HYST
GBOX_NUM
GBOX_DEN
EN_PID
DGT_SP_PID
SEL_SP_PID
SEL_PV_PID
KP_PID

TF_PID_KP

TILPID
TD_PID
LMN_MIN_OUT_PID
LMN_MAX_OUT_PID
EN_REF_PID
SEL_OUT_PID
OVR_LMN_|
EN_PWM_SYNC
PWM_SYNC_PHASE
EN_HLD_BRAKE

HLD_BRAKE_DIS_DLY
HLD_BRAKE_EN_DLY
EN_STOP_POS_AUTOSET
TEMP_ON_CONV_FANS
SPD_WIN

DRV_TEMP_TH_MODEL

DRV_I_CONN_TH_MODEL
PRC_FLD_SPD_REF
PRC_FLD_T_MAX
PRC_FLD_T_REF

OFFSET_Al1_TDE

Description
E41 - Multiplication factor selection
E42 - Multiplication factor target

E43 - Max analog input value for
multiplication factor

E44 - Min analog input value for
multiplication factor

E45 - Multiplication factor with max
analog input (MUL_AI_MAX)
E46 - Multiplication factor with min
analog input (MUL_AI_MAX)
E47 - Enable FIELD-BUS reference
values
E48 - Storing input multilpicative factor

E49 - Enable feedforward torque
reference in speed control

E54 - Disable Stop in position when
incremental position loop is enabled

E55 - Enabling Stop in position
E56 - Stop in position comand selection

E57 - Enabling Stop in position after
gearbox

E58 - Stop in position comand selection
E59 - Indexing speed reference value
E60 - Target 0 Stop in position
E61 - Target 1 Stop in position
E62 - Target 2 Stop in position
E63 - Target 3 Stop in position
E64 - Angular movement Stop in
position
E65 - Position Reached window
E66 - Time on Position Reached window
E67 - Minimum speed for automatic stop
E68 - Minimum speed hysteresis
E69 - Gearbox NUM
E70 - Gearbox DEN
E71 - Enabling PID Control
E72 - Digital Setpoint PID
E73 - PID Setpoint selection
E74 - PID Process value selection
E75 - KP proportional gain

E76 - Filter time constant component P
PID

E77 - Tl Integral time
E78 - TD Derivative time
E79 - Limit Min value of output PID
E80 - Limit Max value of output PID
E81 - Enabling PID Reference
E82 - PID Output selection
E83 - Override Integral Part of PID
E87 - Enable PWM synchronization
E88 - PWM synchronization phase
E89 - Enable Motor Holding brake

E90 - Motor holding brake disable delay
at start

E91 - Motor holding brake enable delay
at stop
E92 - Enable autoset current position as
stop in position target
E93 - Switch-on temperature of
converter fans

E94 - Speed window for logic output
0.34

Radiator temperature used by Thermal
Model

Drive inner connection limit
Fieldbus speed reference
Fieldbus maximum torque reference
Fieldbus torque reference

Factory corrective offset for analog
reference 1 (Al1)

Min
0
0

-180.00

-180.00

-100.0

-100.0

0

o

o olol o

0
0.00
0.00
0.00
0.00
0.00

-50.00

0.00
0
0.00
0.00
0
0
0
-200.0
0
0
-200.0

0.0

0

0
-200.0
-200.0

-200.0

-175.0

o

30

0.00

Max Default

4
2

180.00

180.00

100.0

100.0

=

1
2
1
1

3
100.00
100.00
100.00
100.00
100.00

50.00

50.00
19999
100.00
100.00
16384
16384

2
200.0

6

6
200.0

20.0

19999
19999
200.0
200.0

200.0

175.0

19999

19999

80

100.00

-100.00/ 100.00
-400.00 400.00
-400.00 400.00

-100.0

100.0

0
0

100.0

0.0

1.0

-1.0

0

o

o o oo o

o olo|o

0.15
10
1.0
0.0

100

100

0.0

1.00

UM Scale

1

1
% ALl 163.84
% A.l 163.84

100
100

1

1

1

1

1

1

1

1
% MOT_SPD_MAX 163.84
% 360 degree 163.84
% 360 degree 163.84
% 360 degree 163.84
% 360 degree 163.84
% 360 degree 163.84
% 360 degree 163.84

ms 1

% MOT_SPD_MAX 163.84
% MOT_SPD_MAX 163.84
1
1
1
% 163.84
1
1
163.84
ms 10
ms 1
ms 1
% 163.84
% 163.84
1
1
% 163.84
1
degrees 10
1
ms 1
ms 1
1
°C 1
% MOT_SPD_MAX 163.84
°C 100
% DRV_|_CONN_MAX 100
% MOT_SPD_MAX 163.84
% MOT_T_NOM 40.96
% MOT_T_NOM 40.96
% 163.84
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Name

OFFSET_AI2_TDE

OFFSET_AI3_TDE
KP_DCBUS_TDE

KP_MOT_THERM_PRB_TDE

KP_DRV_THERM_PRB_TDE

FW_REV
ACTV_POW

PRC_TOT_APP_SPD_REF

PRC_END_SPD_REF
PRC_MOT_SPD
PRC_T_REF
PRC_IQ_REF
PRC_ID_REF

V_REF

PRC_APP_T_REF

MOT_|
REF_FRQ_IN
EL_FRQ

PRC_APP_FRQ_SPD_REF

PRC_IQ
PRC_ID

MOT_V

PRC_MOT_V

MOD_INDEX
PRC_VQ_REF
MOT_SPD
PRC_VD_REF
PRC_RES_AMPL
DC_BUS
DRV_TEMP
MOT_TEMP
PHASE_ANGLE
PRC_DRV_I_THERM
PRC_DRV_|_MAX
PRC_DRV_T_MAX
PRC_DRV_|_T_MAX

PRC_APP_T_MAX

PRC_APP_SPD_REF

SOFT_START_STATE
PRC_MOT_T

MOT_TURN_POS
MOT_N_TURN
OFFSET_SINCOS_ENC

SENSOR_FRQ_IN
REG_CARD_TEMP
MOT_PRB_RES
All
Al2
Al3
IGBT_J_TEMP

IGBT_J_TEMP_MARGIN
CPLD_FW_REV
PRC_APP_T_MIN

Description Min

Factory corrective offset for analog -100.0
reference 2 (Al2) )

Factory corrective offset for analog -100.0

reference 3 (AI3)
Factory corrective factor for Bus voltage| 0.0
Factory multiplication factor for motor

PTC/NTC/KTY84 analog reference 0.00
value
Factory multiplication factor for radiator 0.00
PTC/NTC analog reference value :
D00 - Software version
DO1 - Active power delivered
D02 - Speed reference value before -100
ramp
D03 - Speed reference value after ramp | -100
D04 - Speed reading -100
DO5 - Torque request -100
D07 - Request torque current Iq rif -100
D08 - Request magnetizing current Id rif| -100
D09 - Voltage reference value at max. -100
rev.
D10 - Torque reference value
o -100
(application generated)
D11 - Current module
D12 - Frequency in input
D13 - Rotor flux frequency
D14 - Frequency speed reference value
Lo -100
(application generated)
D15 - Current torque component -100
D16 - Current magnetizing component | -100
D17 - Stator voltage reference value
module
D18 - Stator voltage reference value
-100
module
D19 - Modulation index -100
D20 - Vq rif -100
D21 - Motor rotation speed
D22 - Vvd rif -100
D23 - Amplitude Resolver Signals 0
D24 - Bus voltage
D25 - Radiator temperature reading
D26 - Motor temperature
D27 - Phase Angle
D28 - Motor thermal current -100
D29 - Current limit 0
D30 - Maximum torque 0

D31 - Maximum torque by current limit 0

D32 - Maximum torque limit by
application

D33 - Speed reference (application
generated)

D34 - Power Soft Start state
D35 - Actual torque produced

D36 - Absolute mechanical position (on
current revolution)

D37 - Number of revolutions

D38 - Compensation Sin/Cos
analog/digital term

D39 - Input frequency
D40 - Regulation card temperature

D41 - Thermal probe resistance
D42 - Analog Input All
D43 - Analog Input Al2
D44 - Analog Input AI3

D45 - IGBT junction temperature

D46 - IGBT junction temperature margin
with its limit
D47 - CPLD software version

D48 - Minimum torque limit by
application

-100

-100

-400

-100
-100
-100

-100

Max

100.0

100.0
200.0

200.00

200.00

100

100
100
100
100
100

100

100

100

100
100

100

100
100

100
800

100
400
400
400

100

100

400

100
100
100

100

Default

0

0
100

100

=
o
o

O O oo oo o o o

O oo o oo o o

O O 00O 000000 o0 o0l O

O Ol O O 000000 © O O O w o

UM

%

%

%

kW

% MOT_SPD_MAX

% MOT_SPD_MAX
% MOT_SPD_MAX

% MOT_T_NOM
% DRV_|_NOM
% DRV_|_NOM

% MOT_V_NOM

% MOT_T_NOM

Arms
KHz
Hz

% MOT_SPD_MAX

% DRV_I_NOM
% DRV_I_NOM
Vrms

% MOT_V_NOM

% DRV_V_NOM
rpm
% DRV_V_NOM
% ALL_THR
\
°C
°C
% soglia All
% DRV_I_NOM
% MOT_T_NOM
% MOT_T_NOM

% MOT_T_NOM

% MOT_SPD_MAX

% MOT_T_NOM
+16384

pulses

kHz
°C
KOhm
%
%
%
°C
°C

% MOT_T_NOM
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Scale

163.84

163.84
10

163.84

163.84

256
16

163.84

163.84
163.84
40.96
40.96
40.96

40.96

40.96

16
16
16

163.84

40.96
40.96

16

40.96

40.96
40.96

40.96
40.96
16
16
16
16
40.96
40.96
40.96
40.96

40.96

163.84

40.96

16
16
16
40.96
40.96
40.96
16

16

40.96
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Name
WORK_HOURS

ENC_HALL_SECTOR
SENS2_SPD

SENS2_TURN_POS

SENS2_N_TURN

SENS2_FRQ_IN
SENS1_ZERO_TOP
SENS2_ZERO_TOP

PRC_SPD_REF_MAX
PRC_SPD_REF_MIN

SERIAL_NUMBER
FLD_CARD
APPL_REV

HW_SENSOR2

HW_SENSOR1
REF_AI1
REF_AI2
REF_AI3

PRC_SPD_REF_DG_POT

PRC_T_REF_AN
PRC_T_REF_FLDBUS

PRC_T_MAX_AN_POS

PRC_T_MAX_FLDBUS
PRC_SPD_TOT_AN

MUL_KP
PRC_SPD_REF_AN

PRC_SPD_REF_FLDBUS

PRC_SPD_REF_JOG

PRC_SPD_REF_TIME_DEC

SPD_REF_PULS_FLDBUS

REF_AI16

PRC_T_MAX_AN_NEG

PWM_SYNC_DELAY

PRC_SPD_MAX_AN_POS

PRC_SPD_MAX_AN_NEG

ACT_SP_PID
ACT_PV_PID
ACT_COM_P_PID
ACT_COM_|_PID
ACT_COM_D_PID
ACT_ERR_PID
ACT_OUT_PID
EN_SENSOR2_TUNE
EN_TEST_SPD
SPD_REG_SETTING
MAPPING_CONFIG
EN_SENSOR_TUNE
EN_START_UP_APPL

START_UP_SPD_SEL
START_UP_RUN_SEL

START_UP_EN_REF

START_UP_EN_LIN_RAMP

EN_I_VECTOR

Description Min
D49 - Work Hours

D50 - Encoder and Hall sens sector
read

D51 - Second sensor rotation speed

D52 - Second sensor Absolute
mechanical position (on current
revolution)

D53 - Second sensor Number of
revolutions

D54 - Second sensor Frequency input
D55 - Sensorl Zero Top
D56 - Sensor2 Zero Top
D57 - Max positive speed ref
D58 - Max negative spd_ref
D59 - Drive Serial Number
D60 - Fieldbus Card
D61 - Application Revision
D62 - Sensor2 presence
D63 - Sensorl presence

Part Test

Max Default

D64 - Reference from Analog Input Al1 | -100 100
D65 - Reference from Analog Input Al2 | -100 100
D66 - Reference from Analog Input AI3 | -100 100
D67 Dlgltalrzfoet;nntl;meter Speed -100 100
D68 AnalogA'FI')cFJ)m:L;t;(;ﬁference from -400 400
D69 - Fieldbus Torque reference -400 400
D70 - Analog i%sgfzzzti'(r;rque Max from 400 | 400
D71 - Fieldbus Torque Max reference | -400 | 400
D72 - Speed reAfelzgrefiilfgom All + AI2 + 100 | 100
D73 - Multiplication factor -100.0 | 100.0
D74 - Speed reference -100 100
D75 - Fieldbus Speed reference -100 100
D76 - Jog Speed reference -100 100
D77 Tlmg’izzoggelzr;eniiency input -100 100
D78 - Fieldbus Speed Reference in
Pulses
D79 - Reference from analog Input Al16
D80 - Analog Nega{:ive_Torque Max from 400 | 400
Application
D81 - PWM SYNC delay -400 400
D82 - Analog Zg?ﬁl(\;laetiigew Max from 200 200
D83 - Analog I\Lepgp;Tité\;?i s;npeed Max from 200 200
D85 - Actual Setpoint PID
D86 - Actual Feed-back PID
D87 - Actual Componente P of PID
D88 - Actual Componente | of PID
D89 - Actual Componente D of PID
D90 - Actual Errore SP-PV of PID
D91 - Actual Output PID
U00 - Enable sensor2 auto-tuning 0 1
U01 - Enable test of start-up time 0 2
U02 - Speed regulator autosetting 0 4
U03 - Select the mapping configuration 0 32767
U04 - Enable sensor auto-tuning 0 2
U05 - Enable Quick Start Application 0 1
U06 - Quick Start Applica_tion Speed 0 4
Reference Selection
U07 - Quick Start Application Run
command Input Selection 0 8
U08 - Quick Start Application Enable 0 1
Reference
U09 - Quick Start Application Linear 0 1
Ramps Enable
U10 - Enable Current Vector for Power 0 1

0
0
0

O O 0000000 O o0oolo o©

O o oo o o |o o o o

o

o o/lo o oo oo

UM
hours

rpm

16384

16384

KHz
pulses
pulses
% MOT_SPD_MAX
% MOT_SPD_MAX

%
%
%

% MOT_SPD_MAX

% MOT_T_NOM
% MOT_T_NOM
% MOT_T_NOM
% MOT_T_NOM

% MOT_SPD_MAX

% MOT_SPD_MAX
% MOT_SPD_MAX
% MOT_SPD_MAX

% MOT_SPD_MAX

Pulses per Tpwm
%

% MOT_T_NOM
us

% MOT_SPD_NOM

% MOT_SPD_NOM

%
%
%
%
%
%
%

Hex

Scale

16
1
1
163.84
163.84

40.96
40.96
40.96
40.96
163.84

16
163.84
163.84
163.84

163.84

40.96
40.96
16
40.96

40.96

163.84
163.84
163.84
163.84
163.84
163.84
163.84

P oRrRr R R R

154

MWO01901E00 V_0.3



Name
I_VECTOR_FREQ

NODE_SLAVE_ADDR
NODE_BAUD_RATE

DATA_CONSISTANCE
EN_ACYCLIC_DATA

EN_BIG_ENDIAN

PDP_SETUP_DATA
FLDB_ERROR_CODE
FLDB_STATE
IP_ADDR_00
IP_ADDR_01
IP_ADDR_02
IP_ADDR_03
SUBNET_MASK_00
SUBNET_MASK_01
SUBNET_MASK_02
SUBNET_MASK_03
GATEWAY_00
GATEWAY_01
GATEWAY_02
GATEWAY_03
DHCP
ANYBUS_EN
ANYBUS_STATE
MAP_ERROR_CODE
MAP_ERROR_OBJ
RX0_INDEX
RX0_SUB_INDEX
RX1_INDEX
RX1_SUB_INDEX
RX2_INDEX
RX2_SUB_INDEX
RX3_INDEX
RX3_SUB_INDEX
RX4_INDEX
RX4_SUB_INDEX
RX5_INDEX
RX5_SUB_INDEX
RX6_INDEX
RX5_SUB_INDEX
RX7_INDEX
RX7_SUB_INDEX
RX8_INDEX
RX8_SUB_INDEX
RX9_INDEX
RX9_SUB_INDEX
TX0_INDEX
TX0_SUB_INDEX
TX1_INDEX
TX1_SUB_INDEX
TX2_INDEX
TX2_SUB_INDEX
TX3_INDEX
TX3_SUB_INDEX
TX4_INDEX
TX4_SUB_INDEX
TX5_INDEX
TX5_SUB_INDEX
TX6_INDEX
TX6_SUB_INDEX
TX7_INDEX
TX7_SUB_INDEX
TX8_INDEX
TX8_SUB_INDEX
TX9_INDEX
TX9_SUB_INDEX

Description

U11 - Current Vector frequency for
Power Part Test

FOO - Slave address
FO1 - Node baudrate
FO02 - Data consistence
FO3 - Enable acyclic data

FO04 - Most significant bytes in multi-byte

data types
FO5 - Old profibus DP setup data
FO6 - Fieldbus error code
FO7 - Fieldbus state
FO08 - Anybus IP Address 00
FO9 - Anybus IP Address 01
F10 - Anybus IP Address 02
F11 - Anybus IP Address 03
F12 - Anybus Subnet Mask 00
F13 - Anybus Subnet Mask 01
F14 - Anybus Subnet Mask 02
F15 - Anybus Subnet Mask 03
F16 - Anybus Gateway 00
F17 - Anybus Gateway 01
F18 - Anybus Gateway 02
F19 - Anybus Gateway 03
F20 - Anybus DHCP
F21 - Anybus module enabled
F22 - Anybus module state
F23 - Mapping Error Code
F24 - Mapping Error Object
F25 - Receive ObjectO Index
F26 - Receive ObjectO Sub-Index
F27 - Receive Objectl Index
F28 - Receive Objectl Sub-Index
F29 - Receive Object2 Index
F30 - Receive Object2 Sub-Index
F31 - Receive Object3 Index
F32 - Receive Object3 Sub-Index
F33 - Receive Object4 Index
F34 - Receive Object4 Sub-Index
F35 - Receive Object5 Index
F36 - Receive Object5 Sub-Index
F37 - Receive Object6 Index
F38 - Receive Object6 Sub-Index
F39 - Receive Object7 Index
F40 - Receive Object7 Sub-Index
F41 - Receive Object8 Index
F42 - Receive Object8 Sub-Index
F43 - Receive Object9 Index
F44 - Receive Object9 Sub-Index
F45 - Transmit ObjectO Index
F46 - Transmit ObjectO Sub-Index
F47 - Transmit Objectl Index
F48 - Transmit Objectl Sub-Index
F49 - Transmit Object2 Index
F50 - Transmit Object2 Sub-Index
F51 - Transmit Object3 Index
F52 - Transmit Object3 Sub-Index
F53 - Transmit Object4 Index
F54 - Transmit Object4 Sub-Index
F55 - Transmit Object5 Index
F56 - Transmit Object5 Sub-Index
F57 - Transmit Object6 Index
F58 - Transmit Object6 Sub-Index
F59 - Transmit Object7 Index
F60 - Transmit Object7 Sub-Index
F61 - Transmit Object8 Index
F62 - Transmit Object8 Sub-Index
F63 - Transmit Object9 Index
F64 - Transmit Object9 Sub-Index

0

0000
0000
0000

ol oo 000 oo oo

o

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

200

255
FFFF

mmm oe ke

255
255
255
255
255
255
255
255
255
255
255
255

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

Default
50

0
0000

0000

192
168

255
255
255

RO OO O O

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

UM

HEX

HEX
HEX
HEX

HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
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10 LIST OF ASYNCHRONOUS MOTORS PARAMETERS (IM)

Name

PRC_START _UP_SPD_REF

KP_AI1
OFFSET_Al1
KP_AI2
OFFSET_AI2
KP_AI3
OFFSET_AI3

KP_SENS2

OFFSET_SIN_SENS2
OFFSET_COS_SENS2

OFFSET_VF
SYNC_REG_KP
SYNC_REG_TA

KP_AI16

OFFSET_AI16

TF_LI6-7-8
RES2_POLE

ENC2_PPR

Description Min
POO - Quick start application digital speed -100.0
reference ’
P01 - Corrective factor for analog -400.0
reference 1 (AUX1) :
P02 - Corrective offset for analog -100.0
reference 1 (AUX1) )
P03 - Corrective factor for analog -400.0
reference 2 (AUX2) '
P04 - Corrective offset for analog -100.0
reference 2 (AUX2) )
P05 - Corrective factor for analog -400.0
reference 3 (AUX3) '
P06 - Corrective offset for analog -100.0
reference 3 (AUX3) )
P07 - Second sensor amplitude 0.0
compensation '
P08 - Second sensor sine offset -16383
P09 - Second sensor cosine offset -16383
P10 - Offset for high precision analog
reference value -19999
P11 - CanOpen SYNC loop regulator 0
Proportional gain
P12 - CanOpen SYNC loop regulator lead |
time constant
P13 - Corrective factor for 16 bit analog -400.0
reference (AUX16) )
P14 - Corrective offset for 16 bit analog -100.0
reference (AUX16) '
P15 - 106,07,08 logical inputs digital filter 0.0

P16 - Number of absolute sensor2 poles 1

P17 - Number of encoder2

pulses/revolution 0

PRC_CW_SPD_REF_MAX |P18 - Max. CW speed reference value limit|-105.02

PRC_CCW_SPD_REF_MAX

SPD_LOOP_BW
CW_ACC_TIME
CW_DEC_TIME
CCW_ACC_TIME
CCW_DEC_TIME
TF_RND_RAMP
I_RELAY_THR

TF_|_RELAY

MOT_WAIT_DEMAGN
MOT_WAIT_MAGN
DEC_TIME_EMCY

END_SPD_REG_KP
END_SPD_REG_TI
END_SPD_REG_TF

START_SPD_REG_TF
PRC_FLX_REF
V_REF_COEFF

FLW_ERR_MAX_LSW
POS_REG_KP
FLW_ERR_MAX_MSW

PRC_DRV_|_PEAK
PRC_MOT_T_MAX

PRC_DRV_CW_T_MAX

PRC_DRV_CCW_T_MAX

PRC_SPD_THR_GAIN_CHG P44 - End speed for speed PI gain change

P19 - Max. CCW speed reference value

limit -105.02

P20 - Speed loop bandwidth 0.1

P21 - CW acceleration time 0.01

P22 - CW deceleration time 0.01

P23 - CCW acceleration time 0.01

P24 - CCW deceleration time 0.01

P25 - Rounded filter time constant 0.001
P26 - Current/power relay cut-in threshold | 0.2
P27 - Filter time constant for current/power 0.1

relay
P28 - Motor demagnetization waiting time 0

P29 - Motor magnetization waiting time 50
P30 - Emergency brake deceleration time | 0.01
P31 - KpV final speed regulator 01
proportional gain ’
P32 - TiV final speed regulator lead time 01
constant )
P33 - TfV final speed regulator (filter) time 0.0
constant :
P34 - TfV initial speed regulator (filter) time 0.0
constant )
P35 - Flux Reference 0.0
P36 - Kv Max operating voltage multiply 0.0
factor ’
P37 - Max!mqr_n trgckmg error (less 32767
significative part)
P38 - Kv position loop proportional gain 0.0
P39 - Maximum tracking error (less 0
significative part)
P40 - Current limit 0.0
P41 - Maximum torque at full load 0.0
P42 - Maximum torque in the positive
Lo . 0.0
direction of rotation
P43 - Maximum torque in the negative
. X . -400.0
direction of rotation
0.0

Max Default

100.0

400.0

100.0

400.0

100.0

400.0

100.0

200.0

16383
16383

19999

200

20000

400.0

100.0

20.0
160

60000

0

100

0

100

0

100

0

100

400

100

0

2.2
2

1024

UM Scale

% MOT_SPD_MAX|163.84

% 10

% 163.84

% 10

% 163.84

% 10

% 163.84

% 163.84

1/100 mV 1

% 10

% 163.84

10
1

pulses/rev 1

105.02 1105.02 % MOT_SPD_MAX|163.84

105.02 1105.02 % MOT_SPD_MAX|163.84

200.0
199.99
199.99
199.99
199.99

10.0

150.0

10.0

3000
3000
199.99

400.0

3000.0

25.0

25.0
120.0
100.0

32767
100.0
32767

250.0
800.0

400.0

-0.0
100.0

5.0
10

10

10

10

0.1

100

0.8

0.8
100
100

32767
4
0

200
400.0

400.0

-400.0
0

Hz 10.0
S 100
5 100
5 100
5 100
5 1000
% 40.96
S 10

ms 1

ms 1
5 100

10

ms 10

ms 10

ms 10

% MOT_FLX_NOM| 40.96

327.67
ppr 1
10
rpm 1
% DRV_I_NOM | 40.96

% MOT_T_NOM | 40.95
% MOT_T_NOM | 40.96

% MOT_T_NOM | 40.96
% MOT_SPD_MAX|163.84
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Name Description Min Max Default UM Scale
START_SPD_REG_KP P45 - KpV initial Z[;?sd PI proportional 01 4000 4 10
P46 - TiV initial speed Pl lead time
START_SPD_REG_TI constant 0.1 |3000.0| 80 ms 10
DO_SPD_REACH_THR P47 - Speed threshold for logic output 0.16/ 0.0 | 100.0 0 | % MOT_SPD_MAX (163.84
RES2 TRACK_LOOP Bw | 48 Tracking loop bandwidth direct |, | 16900 | 1800 rad/s 1
decoding of resolver2
RES2_TRACK_LOOP_DAMP| P49 - Damp factor Traking loop resolver2 | 0.00 5.00 0.71 100
DO_SPD_MIN_THR P50 - Minimum speed for relay 0.0 100.0 2.0 % MOT_SPD_MAX |163.84
PRC_MOT_SPD_MAX P51 - Maximum speed for alarm 0.0 125.0 | 120.0 | % MOT_SPD_MAX |163.83
PRC_FLX_MIN P52 - Minimum Flux admitted 0.0 100.0 2 % MOT_FLX_NOM | 40.96
DRV_I_NOM P53 - Rated drive current 0.0 | 3000.0 0 A 10
NOTCH_FREQ P54 - Notch nominal frequency 0.0 | 2000.0 0 Hz 10
NOTCH_BW P55 - Notch bandwidth 0.0 | 3000.0 0 Hz 10
PRC_LSE_CTR_MAX_ERR | P56 - Max speed error admitted in control | 0.1 400.0 | 400.0 | % MOT_SPD_MAX | 40.96
PRC_AO1_10V P57 - % value of 10V for analog output A | 100.0 | 400.0 | 200 % 10
PRC_AO2_10V P58 - % value of 10V for analog output B | 100.0 | 400.0 200 % 10
P59 - Minimum and maximum speed o
HYST_DO_SPD reached output hysteresis 0.0 100.0 1.0 % MOT_SPD_MAX [163.84
RES_PAR_KEY P60 - Access Key to reserved parameters | 0 65535 | 0 1
PRC_MOT_I_NOM P61 - Rated motor current 10.0 | 100.0 100 % DRV_I_NOM |327.67
MOT_V_NOM P62 - Rated motor voltage 100.0 | 1000.0 | 380 Volt 10
MOT_F_NOM P63 - Rated motor frequency 10.0 | 1000.0 | 50.0 Hz 10
PRC_MOT_V_MAX P64 - Max. operating voltage 1.0 200.0 100 % MOT_V_NOM | 40.96
MOT_SPD_MAX P65 - Max. operating speed 50 60000 | 2000 rom 1
MOT_COS_PHI P66 - Nominal power factor 0.500 | 1.000 | 0.894 1000
MOT_POLE_NUM P67 - Number of motor poles 1 12 4 1
RES_POLE P68 - Number of absolute sensor poles 1 12 2 1
ENC_PPR P69 - Number of encoder pulses/revolution, 0 60000 | 1024 pulses/rev 1
PRC_MOT_I_THERM P70 - Motor thermal current 10.0 | 110.0 100 (% PRC_MOT_I_NOM| 10
MOT_TF_THERM P71 - Motor thermal time constant 1 2400 180 S 1
PRC_MOT_I_T_NOM P72 - Nominal torque current 5.0 100.0 | 95.2 |% PRC_MOT_I_NOM 327.67
PRC_MOT_I_FLX_NOM P73 - Nominal flux current 5.0 100.0 | 30.2 (% PRC_MOT_I_NOM 327.67
T_ROTOR P74 - Rotor time constant Tr 10 10000 | 200 ms 1
T_STATOR P75 - Stator time constant Ts 0.0 50.0 9.1 ms 10
PRC_DELTA_VRS P76 - Voltage drop due to stator resistor 1.0 25.0 2.0 % MOT_V_NOM 327.67
PRC_DELTA_VLS P77 - Voltage drop due to leakage 50 | 1000 | 200 | %MOT V_NOM |327.67
inductance
DCBUS_THR P79 - DC Bus threos;gld for logic output 220.0 | 12000 | 800 v 10
V_REG_KP P80 - Kpi voltage gr]t;ignulator proportional 0.1 100.0 | 10.0 10
V REG TF P82 - Tfi voltage regulator (filter) time 0.0 | 10000 ! 12.0 ms 10
- - constant
|_REG_KP P83 - Kpc currentégignulator proportional 0.1 100.0 26 10
| REG TI P84 - Tic current regulator lead time 0.0 | 10000 ! 9.1 ms 10
- - constant
| REG TF P85 - Tfc current regulator (filter) time 0.0 250 0 ms 10
- - constant
DCBUS_REG_KP P86 - Kp3 Bus control proportional gain 0.05 | 10.00 35 100
AC_MAIN_SUPPLY P87 - Main Supply voltage 180.0 | 780.0 | 400 V rms 10
P88 - High precision analog speed
MAXV_VF reference value: Voltage matches max. | 2500 | 10000 A 10000 mVolt 1
speed
RES_TRACK LOOP pw | [89-Tracking loop bandwidthdirect | 4, | 16900 | 1800 radls 1
- - - decoding of resolver
RES_TRACK_LOOP_DAMP P90 - D Traking loop bandwidth 0.00 5.00 0.71 100
P91 - Maximum motor temperature (if read o
MOT_TEMP_MAX with KTY84) 0.0 150.0 130 C 10
MODBUS_ADDR P92 - Serial identification number 0 255 1 1
MODBUS_BAUD P93 - Serial baud rate 192 Kbit/s 1
STO_WAIT P94 - Safe Torque Off waiting time 0 2000 500 ms 1
MOT PRB RES THR P95 - Motor NTC or PTC resistance value 0 50000 | 1500 Ohm 1
- - - for alarm
PRC_MOT_DO_TEMP_THR | P96 - Motor thermal logic output 14 cut-in | 5 | 540 | 109 % 40.96
— - = - threshold
DCBUS MIN MAIN LOST P97 - Minimum vo_Itage level for forced 00 | 12000 425 10
- = — mains off
DCBUS_REF_MAIN_LOST |P98 - Voltage reference value in Support 1| 0.0 | 1200.0 | 600 10
TDE_PAR_KEY P99 - Access key to TDE parameters 0 19999 | 0 1
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Name

RES_PAR_KEY_VAL

DRV_F_PWM
PRC_DEAD_TIME_CMP
PRC_DRV_|_MAX
T_RAD
KP_DCBUS
DCBUS_MIN
DCBUS_MAX
DCBUS_BRAKE_ON

DCBUS_BRAKE_OFF

OFFSET_AO1
OFFSET_AO2

DISPLAY_WAIT
DRV_|_PEAK
PRC_|_TEST_CONN

KP_MOT_THERM_PRB
T_JUNC
KP_DRV_THERM_PRB

DRV_TEMP_MAX
DRV_START_TEMP_MAX

DRV_DO_TEMP_THR

FAN_CTRL
MOD_INDEX_MAX
DCBUS_REF

PRC_ENC_OUT_LOOP
PRC_V_REF_DCBUS
PRC_I_REG_KP_COEFF
PRC_V_REG_KP_COEFF

MOT_VO

PRC_I_TEST_DELTA_VLS
TEST_SPD_T_MAX
K_FLX45
TEST_SPD_MAX
K_FLX55

TEST_SPD_SPACE_MAX

K_FLX65
PRC_MOT_FRICTION
K_FLX75

KP_REG_THERM_PRB

K_FLX82
BRAKE_R
K_FLX88

BRAKE_R_MAX_EN
K_FLX93
BRAKE_R_MAX_EN_TIME
K_FLX97
BRAKE_R_MAX_POWER
K_FLX100
BRAKE_R_TF

K_FLX102

Description
P100 - Value of access key to reserved
parameters
P101 - PWM frequency
P102 - Dead time compensation
P103 - Drive limit current
P104 - Radiator time constant
P105 - Corrective factor for Bus voltage
P106 - Minimum voltage of DC Bus
P107 - Maximum voltage of DC Bus

P108 - Bus voltage threshold for brake ON

P109 - Bus voltage threshold for brake
OFF

P110 - Offset A/D 1
P111 - Offset A/D 2

P112 - Display time to come back to idle

state
P113 - Maximum drive current

P114 - Current in connection tests for
UVW, Poles and reading Rs

P115 - Multiplication factor for motor

PTC/NTC/KTY84 analog reference value

P116 - Junction time constant

P117 - Multiplication factor for radiator
PTC/NTC analog reference value
P118 - Max. temperature permitted by
radiator PTC/NTC
P119 - Max. temperature permitted by
radiator PTC/NTC for start-up

P120 - Radiator temperature threshold for

logic output 0.15
P121 — FAN ctrl
P122 - Max. modulation index
P123 - Smart brake voltage cut-in level

P124 - Simulated encoder Kv gain
multiplication coeff.

P125 - Voltage reference function of DC

bus

P126 - Kpl Corrective coeff. estimated Kp

for current loops

P127 - KpV Corrective coeff. estimated Kp

for voltage loops

P128 - Voltage motor at nominal speed
with no load

P129 - Test current to establish VLS
P130 - Torque during start-up test
P131 - Magnetic characteristic point 1
P132 - Speed during start-up test
P133 - Magnetic characteristic point 2

P134 - Maximum revolutions during start-

up test
P135 - Magnetic characteristic point 3
P136 - Friction torque
P137 - Magnetic characteristic point 4

P138 - Multiplication factor for regulation

card thermal probe
P139 - Magnetic characteristic point 5
P140 - Braking resistance
P141 - Magnetic characteristic point 6

P142 - Braking resistance Maximum
adiabatic Energy

P143 - Magnetic characteristic point 7

P144 - Time measure of Braking
resistance adiabatic Energy

P145 - Magnetic characteristic point 8

P146 - Maximum Power dissipated on
Braking resistance

P147 - Magnetic characteristic point 9

P148 - Power dissipated on Braking
resistance filter time constant

P149 - Magnetic characteristic point 10

Min

0

1000
0.0
0.0

10.0

80.0
0.0
0.0
0.0

0.0

-100.0
-100.0

3
0.0
0.0

0.00
0.1
0.00

0.0

0.0

0.0
0.0
0.0

-100.00

0.0
0.00

0.0
0.0
0.0

0.00

0.0
1
0.0

0.0
0.0
0
0.0
0.0
0.0
1
0.0

Max

19999

16000
100.0
800.0
360.0
200.0
1200.0
1200.0
1200.0

1200.0

100.0
100.0

600
3000.0
100.0

200.00
10.0
200.00

150.0

150.0

150.0

3.000
0.995
1200.0

100.0

100.0

200.0

798.0

100.0

100.0
100.0
120.0
100.00
120.0

3000.0

120.0
100.0
120.0

200.00

120.0
1000
120.0

500.0
120.0
30000
120.0
600.0
120.0
2000
120.0

Default

95

5000
22.0
200

80
100
400
760
730

720

10

100

100
3.5
100

90

75

80

1.000
0.98
750

100

96.00513

100

100

100.0

15.0
100
90.2
100
90.5

100
91.1

91.8
100

92.7
82
94.2

4.5
95.8
2000
98.1

15

100.0

720

102.0

UM

Hz

Scale

1
1

% PRC_MOT_V_MAX| 32.76

% DRV_|_NOM

% DRV_|_NOM

%
%
%
%

% MOT_V_NOM

%
% MOT_T_NOM
%

% MOT_SPD_MAX
%

revolutions

%
% MOT_T_MOM
%

%
Ohm
%

KJoule
%
ms
%
KWatt

%

%

40.96
10
10
10
10
10

10

327.67
327.67

1
10
327.67

163.84
10
163.84

10

10

10

1
1000
10

327.67

327.67

40.96

40.95

327.67

327.67
40.96
40.96
163.84
40.96

10

40.96
40.96
40.96

163.84
40.96

40.96
10
40.96

40.96

100

40.96

40.96
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Name Description Min Max Default UM Scale
P150 - High precision analog speed
KP_POS_VF reference value:VCO setting for positive |-16383 16383 | 4096 1
voltage reference values
PRC_DEAD_TIME_CMP_XB|P151 - Xb = cubic coupling zone amplitude| 0.0 | 50.0 | 5.0 % DRV_|_NOM |163.84
POS REG SENS2 NUM P152 - NUM - Sec_o_nd sensor incremental 16384 16384 | 100 1
- — — position loop
P153 - DEN - Second sensor incremental
POS_REG_SENS2_DEN position loop 0 16384 | 100 1
PW_SOFT_START_TIME P154 - Soft start enabling time 150 | 19999 | 500 ms 1
OVR_LOAD_T_ENV P155 - Ambient te_mperature reference 0.0 150.0 40 °C 10
value during overload
DRV_F_PWM_CARATT | P156 - PWM frequency for drive definition | 1000 | 16000 | 5000 Hz 1
DEAD_TIME_SW P157 - Dead time software duration 0.0 20.0 4 us 10
PRC_I_DECOUP P158 - Corrective coefficient for 0.0 | 2000 | 50.0 % 40.96
—= decoupling terms
P159 - High precision analog speed
KP_NEG_VF reference value:VCO setting for negative |-16383| 16383 | 4096 1
voltage reference values
|_DELAY_COMP P160 - PWM defgrfgnr?spe”sa“o” onthe | 6400 800.0 | 52 % TPWM 40.96
V_DELAY_COMP P161-PWM de'\fg’ltg‘ézspensam” onthe | 5000 8002 | 142.0 % TPWM 40.96
ID_CANOPEN P162 - CAN BUS node ID 1 127 1 1
ALL_ENAB P163 - Alarm enable 0 65535 | 65535 Hex 1
P164 - Resolver or Incremental Sin/Cos
KP_SINCOS1_CHN sine and cosine signal amplitude 0.0 200.0 | 100 % 163.84
compensation
OFFSET_SIN1 P165 - Resolve( or Incremental Sin/Cos 16383 16383 0 1
sine offset
OFFSET COS1 P166 - Resolver or Incremental Sin/Cos 16383 16383 0 1
- cosine offset
DRV_E_CARATT P167 - Characterization voltage 200.0 | 780.0 | 400 V rms 10
SPD_REG_KD_TF2 P168 - Second order feedforword filter 0.0 |1000.0| 0.0 ms 10
START_TIME P169 - Start up time 0 19999 | 100 ms 1
PRC_VF_SLIP_CMP P170 - Slip motor compensation 0.0 | 400.0 | 0.0 |% PRC_MOT_F_MAX|327.67
VF_TF_SLIP_CMP P171 - Slip compensation factor filter 0.0 150.0 | 35.0 ms 10
PRC_VF_BOOST P172 - Stator voltage drop compensation 0.0 400.0 | 70.0 % PRC_DELTA_VRS 40.96
PRC_VF_DCJ_|_MAX P173 - Current gg'&iﬁ;””g continuous |5 | 1000 | 1000 | %DRV_|_NOM | 40.96
P174 - Continuous breaking maximum o
PRC_VF_DCJ_F_MAX frequency limit 0.0 100.0 0.0 % PRC_MOT_F_MAX] 40.96
PRC_VF_CHR_V1 P175 - VIf characteristic point 1 voltage 0.0 100.0 0.0 % PRC_MOT_V_MAX 40.96
PRC_VF_CHR_F1 P176 - VIf characteristic point 1 frequency | 0.0 100.0 0.0 % PRC_MOT_F_MAX] 40.96
PRC_VF_CHR_V2 P177 - VIf characteristic point 2 voltage 0.0 100.0 0.0 % PRC_MOT_V_MAX 40.96
PRC_VF_CHR_F2 P178 - VIf characteristic poitn 2 frequency | 0.0 100.0 0.0 % PRC_MOT_F_MAX| 40.96
DB1_START P179 - Dead zone 1 initial speed 0 30000 0 rpm 1
DB1_END P180 - Dead zone 1 final speed 0 30000 0 rpm 1
DB2_START P181 - Dead zone 2 initial speed 0 30000 0 rpm 1
DB2_END P182 - Dead zone 2 final speed 0 30000 0 rpm 1
PRC_VF V_REG_D P183 - Voltage regulator derivative 00 | 100.0 | 100.0 % 327.67
- == - coefficient multiplying term
PRC_VF_FSTART SEARCH| 184 - Initial search frequency with 0.0 | 100.0 | 100.0 |% PRC_MOT_F_MAX| 40.96
rotating motor
PRC_VF_FMIN_SEARCH | F185-Minimum search frequency with | o5 | 1500 | 29 |9 PRC_MOT_F_MAX 40.96
rotating motor
VF_STALL_TIME P186 - Working time during limit 1 100 30 s 1
PRC_VF_V_MAX_STATIC |P187 - Vs amplitude maximum static value, 0.0 100.0 | 97.5 % PRC_MOT_V_MAX|327.67
TI ENERGY SAVE P188 - Energy saving regulator filter time 100 2000 100 ms 1
- - constant
PRC_FLX_MIN_ENERGY |~ 189 - Energy savied )"("dm'ss'b'e minimum |5 5| 100.0 | 20.0 | % MOT_FLX_NOM | 40.96
VF_TF_I_MAX_AL P190 - Current alarm filter 0.0 150.0 | 10.0 ms 10
PRC_VF_T_MAX_SEARCH P191 - Torque limit during fly restart 0.0 100.0 5.0 % DRV_T_NOM 40.96
PRC_IQ_COMP_THR P192 - Minimum Active Current for 0.0 | 400.0 | 50.0 | %DRV_T_NOM | 40.96
sensorless flux compensation
PRC_FLUX_COMP_THR | 193 - Maximum Fluxfor sensorless flux |4 | 4000 | 90.0 | % MOT_FLX_NOM | 40.96
compensation
PRC_VS_COMP_THR | P194-Minimum Voltage for sensorless | o, | 4000 | 500 | % MOT_V_NOM | 40.96
flux compensation
DRV_K_ALTITUDE P195 - Drive Derating with altitude 0.0 200.0 | 100.0 % 163.84
PWM_RID_F_MAX P196 - Max frequency for PWM reduction | 0.0 | 1000.0 = 10.0 Hz 10
PWM_MIN P197 - Minimum PWM frequency 1000 | 16000 | 5000 Hz 1
DEAD_TIME_HW P198 - Dead time hardware duration 0.0 20.0 0.0 ps 10
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Name Description
MIN_PULSE P199 - Minumum command pulse duration
SENSOR_SEL CO00 - Speed sensor
LI1_SEL CO01 - Meaning of logic input 1
LI2_SEL C02 - Meaning of logic input 2
LI3_SEL CO03 - Meaning of logic input 3
LI4_SEL C04 - Meaning of logic input 4
LI5_SEL CO05 - Meaning of logic input 5
LI6_SEL CO06 - Meaning of logic input 6
LI7_SEL CO07 - Meaning of logic input 7
LI8_SEL CO08 - Meaning of logic input 8
FRQ_IN_SEL CO09 - Frequency input setting
LO1_SEL C10 - Meaning of logic output 1
LO2_SEL C11 - Meaning of logic output 2
LO3_SEL C12 - Meaning of logic output 3
LO4_SEL C13 - Meaning of logic output 4
DISPLAY_SEL C14 - Display selection
AO1_SEL C15 - Meaning (;fupt);%??mmable analog
AO2_SEL C16 - Meaning %fupt)ir)zgr;lmmable analog
SENSOR2_SEL C17 - Sensor2 selection
EN_TIME_DEC_ENC2 C18 - Enable inc&zr;;a;;al encoder2 time
EN_SLOT_SWAP C19 - Enable sensor slot swap
EN_INV_POS2_DIR C20 - Invert sensor2 positive cyclic versus
SW_RUN_CMD C21 - Run software enable
LEM_SEL C22 - LEM selection
EN_SYNC_REG C23 - Enable CAll\(l)ggen SYNC traking
DC_BUS_FULL_SCALE C24 - DC Voltage drive full scale
RES2_DDC_BW C25 - Second Resolver DDC bandwidth
EN_RND_RAMP C27 - Rounded ramp
EN_STOP_MIN_SPD C28 - Stop with minimum speed
DRV_SW_EN C29 - Drive software enable
ALL_RESET C30 - Reset alarms

DIS_DCBUS_RIPPLE_ALL C31 - Disable DC Bus Ripple Alarm
EN_MOT_THERMAL_ALL | C32 - Motor thermal switch ' Block drive ?
MOT_THERM_CURV_SEL, C33 - Auto-ventilated thermal motors

MAIN_LOST_SEL C34 - Managing mains failure
ALL RST ON MAIN C35 - Automatic alarm reset when mains
— - - back on
EN_PW_SOFT_START C37 - Enable soft start
MAGN_SEL C38 - Motor Magnetization selection
EN | CNTRL SPD LIM C39 - Enable speed limitation in current
—— — - control
EN TEST CONN C41 - Enable sensor and motor phase
- - tests
EN_AUTOTUNING C42 - Enable auto-tunings
ALL_COUNT_RESET C44 - Reset alarm counters
RECT_BRIDGE_SEL C45 - Rectification bridge
MOT THERM_PRB_SEL C46 - Enakr)TI;rr:;(;tgrrY]téﬁrmal probe
EN_DCBUS_MAX_CTRL CA47 - Enable smart brake
CANOPEN_BAUD_SEL C48 - CAN Baud rate
ENC OUT ZERO TOP C49 - TOP zero phase for simulated
- — - encoder
ENC_OUT_DIR C50 - Invert channel B simulated encoder
ENC OUT PPR SEL C51 - Choose pulses ev. simulated
- - — encoder
ENC_OUT_SEL C52 - Simulated encoder selection
MAIN_SUPPLY_SEL C53 - Supply voltage
OPD_ENC_OUT_SEL |C54 - Internal Simulated Encoder selection
|_RELAY_SEL C55 - Current relay output
|_OVR_LOAD_SEL C56 - Current overload

C57 - Enable radiator heat probe
management (PTC/NTC)

C59 - Disable dynamic decoupling +

DRV_THERM_PRB_SEL

DIS_I_DECOUP feedfoward
PAR_ACT_BANK C60 - Parameter bank active
DEF_PAR_RD C61 - Read default parameters
EEPROM_PAR_RD C62 - Read parameters from EEPROM
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Name Description Min Max  Default UM Scale

EEPROM_PAR_WR C63 - Save parameters in EEPROM 0 1 0 1
EN_FLDBUS C64 - Enable fieldbus manage 0 4 0 1
EN_ON_LINE_CMP C65 - Enable sensorless on line 0 3 1 1
parameters compensation
RES_DDC_BW C66 - Resolver DDC bandwidth 0 1 0 Hz 1
RES_CARR_FRQ_RATIO C67 - Resolver carrier frequency -3 3 0 1
EN_PWM_VAR C68 - Enable PWM frequency variation 0 2 0 1
EN TE2 SPD REG C69 - Enable 2nd order filter on speed 0 1 0 1
- = - regulator
C70 - Motor NTC or PTC resistance
MOT_PRB_RES_THR_MUL multiplication factor 0 1 0 1
EN_BRAKE_R_PROT C71 - Enable Braking resistance protection, 0 2 0 1
EN_SPD_FFW C72 - Enable speed feedforward 0 2 0 1
EN_STO_ONLY_SIG C73 - Enable S_afety STOP only like 0 1 0 1
signaling
EN TIME DEC ENC C74 - Enable incremental encoder time 0 1 0 1
- — — decode
DIS_DEF_START AUTO C75 - Disable Autotuning starting from 0 1 0 1
default values
EN_INV_POS_DIR C76 - Invert positive cyclic versus 0 1 0 1
EN SPD REG MEM CORR C77 - Enable PI sp_eed gains 0 1 0 1
— - - - compenstation
MOT SPD MAX MUL C78 - Motor speed max multiplication 0 1 0 1
= - - factor
EN NOT LI C79 - Enable ne_gatlve logic for digital 0 255 0 1
— - inputs
EN_VF_CNTL C80 - Enable V/f control 0 1 0 1
EN_DB C81 - Enable dead zones 0 2 0 1
VF_EN_STALL_ALL C82 - Enable stall alarm 0 1 1 1
VF_EN_DCJ C83 - Enable dc brake 0 1 0 1
VF_EN_SEARCH C84 - Enable search during motor rotation 0 4 0 1
VF_EN_OPEN_LOOP C85 - Enable open loop working state 0 4 0 1
EN_ENERGY_SAVE C86 - Enable energy saving 0 1 0 1
VE EN BYPASS C87 - Enable flux a_ngle bypass - 0 1 0 1
- = frequency input
VF_EN_CHR_AUTOSET C88 - Calculate V/fkggzractenstlc nominal 0 1 0 1
DIS MIN VBUS C89 - Disable minimum power circuit 0 1 0 1
- = voltage with drive stopped
EN POS REG SENS?2 C90 - Enable incremental position loop on 0 1 0 1
- - — second sensor
EN_BRAKE_IN_STOP C91 - Enable DC braking also in stop 0 1 0 1
NOTCH_DEEP C92 - Notch filter deep 0 1 0.1 100
NOTCH_RID C93 - Notch filter reduction 0 1 1.0 100
DRV_TH_MODEL C94 - Drive Thermal Model 0 2 0 1
EN_AI1_4_20mA C95 - Enable All 4-20mA 0 1 0 1
EN_AI2_4_20mA C96 - Enable Al2 4-20mA 0 1 0 1
EN_AI3_4_20mA C97 - Enable AI3 4-20mA 0 1 0 1
EN_BOOT C98 - Enable boot mode 0 1 0 1
EN_AI1 EOO - Enable analog reference value A.l.1 0 1 0 1
EN_AI2 EO1 - Enable analog reference value A.I.2 0 1 0 1
EN_AI3 EO2 - Enable analog reference value A.I.3 0 1 0 1
All_SEL EO03 - Meaning of analog input A.l.1 0 7 0 1
Al2_SEL EO4 - Meaning of analog input A.l.2 0 7 1 1
AI3_SEL EO5 - Meaning of analog input A.I1.3 0 7 2 1
TE_TRQ_REF_AN EO6 - Filter time constant for analog torque 0.0 20.0 0 ms 10
- - - reference value
EN All6 EOQ7 - Enable analog reference value 0 1 0 1
- A.l.16
All6_SEL EO8 - Meaning of analog input A.1.16 0 7 0 1
PRC_SPD_TOT AN_pz |F09-Analog szﬁqd; E;L%E"O’ -Deadzone’ 40, 110000 0 (% MOT_SPD_MAX|163.84
PRC_SPD_JOG E11- Digital sgegglrfference value | 10000 100.00 0  |% MOT_SPD_MAX|163.84
EN_SPD_JOG E12 - Enable jog speed reference 0 1 0 1

PRC_START_DG_POT E13 - Motor potentiometer starting speed | -100.0 | 100.0 |2.002075 % MOT_SPD_MAX|163.84
E14 - Load final digital potentiometer
reference value

E15 - CW motor potentiometer speed
reference value

EN_MEM_DG_POT 0 1 0 1

PRC_MAX_REF_DG_POT -105.02| 105.02 | 105.02 |% MOT_SPD_MAX|163.84
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Name Description Min Max Default UM Scale

E16 - CCW motor potentiometer speed
reference value

E17 - Digital potentiometer acceleration

PRC_MIN_REF_DG_POT -105.02| 105.02 -105.02/% MOT_SPD_MAX|163.84

DG_POT_RAMPS time 0.3 |1999.9 | 50 s 10

EN DG POT E18 - Enable motor potentiometer 0 1 0 1
- = reference value(A.l.4)

FRQ_IN_PPR_SEL E20 - Encoder pulses per revolution 0 9 5 1
FRQ_IN_NUM E21 - NUM - Frequency input slip ratio |-16383| 16383 | 100 1
FRQ_IN_DEN E22 - DEN - Frequency input slip ratio 0 16383 | 100 1
EN_FRQ_REF E23 - Enable frequency speed reference 0 1 0 1

value
E24 - Frequency speed reference
FRQ_REF_SEL selection 0 2 0 1
TE_TIME_DEC_FRQ | [F25-Filtertime constant of frequency | o5 | 594 | 1 ms 10
input decoded in time
KP_TIME_DEC_FRQ E26 - Corrective factor for frequency input 0.0 200.0 | 100 163.84

decoded in time
SB_MOT_SPD_MAX E27 - Second bank Max. operating speed | 50 30000 | 3000 rpm 1
E28 - Second bank KpV speed regulator

SB_SPD_REG_KP ) A 0.1 | 400.0 6 10
proportional gain

SB SPD REG TI E29 - Second ba}nk TiV speed regulator 01 |30000! 30 ms 10
— - - lead time constant

SB_SPD_REG_TF E30 - Second bank TfV speed regulator 0.0 25.0 0.4 ms 10

(filter) time constant

SB_CW_ACC_TIME E31 - Second bank CW acceleration time | 0.01 | 199.99 10 s 100
SB_CW_DEC_TIME E32 - Second bank CW deceleration time | 0.01 |199.99 10 S 100
SB_CCW_ACC_TIME |E33 - Second bank CCW acceleration time| 0.01 |199.99 10 S 100
SB_CCW_DEC_TIME | E34-Secondbank CW deceleration | 49, | 19909 | 10 s 100
SB_ON E35 - Second bank active 0 1 0 1
EN_LIN_RAMP E36 - Enable linear ramp 0 1 1 1
EN_INV_SPD_REF E37 - Invert reference signal software 0 1 0 1
EN_I_CNTRL E38 - Enable only current control 0 1 0 1
EN_POS_REG E39 - Enable overlapped space loop 0 1 0 1
EN_POS_REG_MEM_CLR =40 Eﬁgﬁofyizfgﬂidsﬁgsce loop 0 1 0 1
MUL_AI_IN_SEL E41 - Multiplication factor selection 0 4 0 1
MUL_AI_OUT_SEL E42 - Multiplication factor target 0 2 0 1
MUL_AI_MAX B43 - “r’]'ﬁtﬁ‘)’;iiﬁigo'l?’f’:ét‘é?'”e for 1.180.00 180.00 | 100.0 % Al 163.84
MUL_AI_MIN B44 - hrf1|3|t?;|i€::lggc;2¢;£t\$lue for 180.00 180.00 0.0 %Al 163.84
MUL_KCF_MAX  [E# M”'“if]'r')ﬁ“(ﬂ‘ljﬁixr_mfx’)“ax analog| 1000 | 1000 | 1.0 100
MUL_KCF_MIN E46 M”";Egﬁft(',‘\’ﬂrbff_czr_‘,\’ﬂ“g%“'n analog | 1406 | 1000 | -1.0 100
EN_FLDBUS_REF E47 - Enable FIELD-BUS reference values| 0 1 0 1
STR_MUL_AI E48 - Storing input multilpicative factor 0 2 0 1
EN_I_FF E49 - Enable if:z:i)f;)engigdn:?;?ue reference 0 1 0 1
s stom pos | LS Deleseonpomnaner o 1| o :
EN_STOP_POS ES55 - Enabling Stop in position 0 2 0 1
STOP_POS_CMD E56 - Stop in position comand selection 0 1 0 1
EN_STOP_POS_GBOX E57 - Enablln%eS;chgol;l position after 0 1 0 1
ZERO_TOP_SEL ES58 - Stop in position comand selection 0 3 0 1
PRC_SPD_INDEX E59 - Indexing speed reference value 0.00 |100.00| 2.0 |% MOT_SPD_MAX163.84
STOP_POSO E60 - Target 0 Stop in position 0.00 | 100.00 0 % 360 degree  163.84
STOP_POS1 E61 - Target 1 Stop in position 0.00 | 100.00 0 % 360 degree  163.84
STOP_POS2 E62 - Target 2 Stop in position 0.00 | 100.00 0 % 360 degree  163.84
STOP_POS3 E63 - Target 3 Stop in position 0.00 | 100.00 0 % 360 degree  163.84
ANG_MOV E64 - Angular movement Stop in position | -50.00 | 50.00 0 % 360 degree  163.84
POS_WINDOW E65 - Position Reached window 0.00 | 50.00 | 0.15 % 360 degree  163.84
TIME_WINDOW E66 - Time on Position Reached window 0 19999 10 ms 1
PRC_SPD_MIN_AUTO | E67 - Minimum speed for automatic stop | 0.00 | 100.00 | 1.0 |% MOT_SPD_MAX|163.84
SPD_MIN_HYST E68 - Minimum speed hysteresis 0.00 |100.00| 0.0 |% MOT_SPD_MAX163.84
GBOX_NUM E69 - Gearbox NUM 0 16384 | 100 1
GBOX_DEN E70 - Gearbox DEN 0 16384 | 100 1
EN_PID E71 - Enabling PID Control 0 2 0 1
DGT_SP_PID E72 - Digital Setpoint PID -200.0 | 200.0 | 0.0 % 163.84
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Name Description Min Max Default UM Scale

SEL_SP_PID E73 - PID Setpoint selection 0 6 0 1
SEL_PV_PID E74 - PID Process value selection 0 6 1 1
KP_PID E75 - KP proportional gain -200.0 | 200.0 | 1.00 163.84
TE_PID_KP E76 - Filter time cg?stant component P 0.0 20.0 0.4 ms 10
TI_PID E77 - Tl Integral time 0 19999 0 ms 1
TD_PID E78 - TD Derivative time 0 19999 0 ms 1
LMN_MIN_OUT_PID E79 - Limit Min value of output PID -200.0 | 200.0 |-100.0 % 163.84
LMN_MAX_OUT_PID E80 - Limit Max value of output PID -200.0 | 200.0 | 100.0 % 163.84
EN_REF_PID E81 - Enabling PID Reference 0 1 0 1
SEL_OUT_PID E82 - PID Output selection 0 7 0 1
OVR_LMN_I E83 - Override Integral Part of PID -200.0 | 200.0 0.0 % 163.84
EN_PWM_SYNC E87 - Enable PWM synchronization 0 2 0 1
PWM_SYNC_PHASE E88 - PWM synchronization phase -175.0 | 175.0 0 degrees 10
EN_HLD_BRAKE E89 - Enable Motor Holding brake 0 1 0 1
HLD_BRAKE_DIS_DLY E90 - Motor holdlngstl;rrz;lke disable delay at 0 19999 0 ms 1
HLD_BRAKE_EN_DLY E91 - Motor holdln%tlz;:lke enable delay at 0 19999 0 ms 1
EN STOP POS AUTOSET E92 - Enable gutose't‘current position as 0 1 0 1
— - — stop in position target
TEMP_ON_CONV_FANS E93 - Switch-on tegﬁtsarature of converter 30 80 60 oc 1
DRV_TEMP_TH_MODEL Radiator temperz;\l;l;;eelused by Thermal 0 oC 100
L L %
DRV_I_CONN_TH_MODEL Drive inner connection limit 0 DRV_|_CONN_MAX 100
PRC_FLD_SPD_REF Fieldbus speed reference -100.00| 100.00 0 % MOT_SPD_MAX 163.84
PRC_FLD_T_MAX Fieldbus maximum torque reference -400.00| 400.00 0 % MOT_T_NOM | 40.96
PRC_FLD_T_REF Fieldbus torque reference -400.00| 400.00 0 % MOT_T_NOM | 40.96
OFFSET_AI1_TDE Factory corrective offset foranalog | 1500 1000 | 0 % 163.84
- = reference 1 (All)
OFFSET_AI2_TDE Factory corrective offset foranalog | 1444 | 1000 | 0 % 163.84
- = reference 2 (Al2)
OFFSET_AI3_TDE Factory corrective offset foranalog | 144 | 1000 | o % 163.84

reference 3 (Al3)
KP_DCBUS_TDE Factory corrective factor for Bus voltage 0.0 200.0 100 % 10
Factory multiplication factor for motor

KP_MOT_THERM_PRB_TDE 1< TC/kTY84 analog reference value 0.00 | 200.00 | 100 163.84
KP_DRV_THERM_PRB_TDE Faf_fgg’,&"ﬁg"zg}gg”ref?ecrtg;é‘;rvr;‘ﬂzt‘” 0.00 | 200.00 | 100 163.84
FW_REV D00 - Software version 0 256
ACTV_POW DO1 - Active power delivered 0 kW 16
PRC_TOT_APP_SPD_REF | D02 - Speed reference value before ramp | -100 100 0 % MOT_SPD_MAX |163.84
PRC_END_SPD_REF DO3 - Speed reference value after ramp | -100 100 0 % MOT_SPD_MAX 163.84
PRC_MOT_SPD D04 - Speed reading -100 100 0 % MOT_SPD_MAX 163.84
PRC_T_REF DO5 - Torque request -100 100 0 % MOT_T_NOM | 40.96
PRC_IQ_REF D07 - Request torque current Iq rif -100 100 0 % DRV_I_NOM 40.96
PRC_ID_REF D08 - Request magnetizing current Id rif | -100 100 0 % DRV_I_NOM 40.96
V_REF D09 - Voltage reference value at max. rev.| -100 100 0 % MOT_V_NOM | 40.96
PRC_APP_T_REF D10 - Torque re;‘:;eer;g‘fe‘éé)"“e (@pplication |10, | 100 | o % MOT_T_NOM | 40.96
MOT_I D11 - Current module 0 A rms 16
REF_FRQ_IN D12 - Frequency in input 0 KHz 16
EL_FRQ D13 - Rotor flux frequency 0 Hz 16
PRC_APP_FRQ_SPD_REF | D14-Frequency speedreference value | 44 | 109 | o | o5 MOT_SPD_MAX |163.84
(application generated)
PRC_IQ D15 - Current torque component -100 100 0 % DRV_I_NOM 40.96
PRC_ID D16 - Current magnetizing component -100 100 0 % DRV_I_NOM 40.96
MOT V D17 - Stator voltage reference value 0 v rms 16
- module
PRC_MOT_V D18 - Stator voltage reference value | 100 | 100 | 0 | 9%MOT_V_NOM 4096
MOD_INDEX D19 - Modulation index -100 100 0 40.96
PRC_VQ REF D20 - Vq rif -100 | 100 0 % MOT_V_NOM | 40.96
MOT_SPD D21 - Motor rotation speed 0 rpm 1
PRC_VD_REF D22 - Vd rif -100 100 0 % MOT_V_NOM 40.96
PRC_RES_AMPL D23 - Amplitude Resolver Signals 0 800 0 % ALL_THR 40.96
DC_BUS D24 - Bus voltage 0 \Y% 16
DRV_TEMP D25 - Radiator temperature reading 0 °C 16
MOT_TEMP D26 - Motor temperature 0 °C 16
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Name
MOT_FLX
PRC_DRV_|_THERM
PRC_DRV_|_MAX
PRC_DRV_T_MAX
PRC_DRV_I_T_MAX
PRC_APP_T_MAX

PRC_APP_SPD_REF

SOFT_START_STATE
PRC_MOT_T

MOT_TURN_POS
MOT_N_TURN
OFFSET_SINCOS_ENC

SENSOR_FRQ_IN
REG_CARD_TEMP
MOT_PRB_RES
All
Al2
Al3
IGBT_J_TEMP

IGBT_J_TEMP_MARGIN

CPLD_FW_REV
PRC_APP_T_MIN
WORK_HOURS
SENS2_SPD

SENS2_TURN_POS

SENS2_N_TURN

SENS2_FRQ_IN
SENS1_ZERO_TOP
SENS2_ZERO_TOP

PRC_SPD_REF_MAX
PRC_SPD_REF_MIN
SERIAL_NUMBER
FLD_CARD
APPL_REV
HW_SENSOR2
HW_SENSOR1
REF_AI1
REF_AI2
REF_AI3

PRC_SPD_REF_DG_POT

PRC_T_REF_AN
PRC_T_REF_FLDBUS
PRC_T_MAX_AN_POS
PRC_T_MAX_FLDBUS
PRC_SPD_TOT_AN

MUL_KP
PRC_SPD_REF_AN
PRC_SPD_REF_FLDBUS
PRC_SPD_REF_JOG

PRC_SPD_REF_TIME_DEC

SPD_REF_PULS_FLDBUS |D78 - Fieldbus Speed Reference in Pulses

REF_AI16
PRC_T_MAX_AN_NEG
PWM_SYNC_DELAY

PRC_SPD_MAX_AN_POS

PRC_SPD_MAX_AN_NEG

Description
D27 - Motor Flux
D28 - Motor thermal current
D29 - Current limit
D30 - Maximum torque
D31 - Maximum torque by current limit
D32 - Maximum torque limit by application

D33 - Speed reference (application
generated)

D34 - Power Soft Start state
D35 - Actual torque produced

D36 - Absolute mechanical position (on
current revolution)

D37 - Number of revolutions

D38 - Compensation Sin/Cos
analog/digital term

D39 - Input frequency
D40 - Regulation card temperature
D41 - Thermal probe resistance
D42 - Analog Input All
D43 - Analog Input Al2
D44 - Analog Input AI3
D45 - IGBT junction temperature
D46 - IGBT junction temperature margin
with its limit
D47 - CPLD software version
D48 - Minimum torque limit by application
D49 - Work Hours
D51 - Second sensor rotation speed

D52 - Second sensor Absolute mechanical

position (on current revolution)

D53 - Second sensor Number of
revolutions

D54 - Second sensor Frequency input
D55 - Sensorl Zero Top
D56 - Sensor2 Zero Top
D57 - Max positive speed ref
D58 - Max negative spd_ref
D59 - Drive Serial Number
D60 - Fieldbus Card
D61 - Application Revision
D62 - Sensor2 presence
D63 - Sensorl presence
D64 - Reference from Analog Input All
D65 - Reference from Analog Input Al2
D66 - Reference from Analog Input AI3

D67 - Digital Potentiometer Speed
reference

D68 - Analog Torque reference from
Application

D69 - Fieldbus Torque reference

D70 - Analog Positive Torque Max from
Application

D71 - Fieldbus Torque Max reference

D72 - Speed reference from All + AI2 +
Al3 + Al16

D73 - Multiplication factor
D74 - Speed reference
D75 - Fieldbus Speed reference
D76 - Jog Speed reference

D77 - Time Decode Frequency input
Speed reference

D79 - Reference from analog Input Al16
D80 - Analog Negative Torque Max from
Application
D81 - PWM SYNC delay
D82 - Analog Positive Speed Max from
Application

D83 - Analog Negative Speed Max from
Application

Min Max Default UM Scale
0 % MOT_FLX_NOM | 40.96
-100 100 0 % soglia All 40.96
-100 100 0 % DRV_I_NOM 40.96
-100 100 0 % MOT_T_NOM 40.96
-100 100 0 % MOT_T_NOM 40.96
-100 100 0 % MOT_T_NOM 40.96
-100 100 0 |% MOT_SPD_MAX 163.84

8 1
-400 400 0 % MOT_T_NOM 40.96

0 +16384 1

0 1

0 pulses 1

0 kHz 16

0 °C 16

0 KOhm 16
-100 100 0 % 40.96
-100 100 0 % 40.96
-100 100 0 % 40.96

0 °C 16

0 °C 16

0 1
-100 100 0 % MOT_T_NOM 40.96

0 hours 1

0 rpm 1

0 16384 1

0 16384 1

0 KHz 16

0 pulses 1

0 pulses 1
0 % MOT_SPD_MAX| 163.84
0 % MOT_SPD_MAX| 163.84

0 1

0 1
0 163.84

0 1

0 1
-100 100 0 % 40.96
-100 100 0 % 40.96
-100 100 0 % 40.96
-100 100 0 % MOT_SPD_MAX| 163.84
-400 | 400 0 % MOT_T_NOM | 40.96
-400 400 0 % MOT_T_NOM 40.96
-400 | 400 0 % MOT_T_NOM | 40.96
-400 | 400 0 % MOT_T_NOM | 40.96
-100 100 0 % MOT_SPD_MAX| 163.84

-100.0 | 100.0 0 16
-100 100 0 % MOT_SPD_MAX|  163.84
-100 100 0 % MOT_SPD_MAX|  163.84
-100 100 0 % MOT_SPD_MAX| 163.84
-100 100 0 % MOT_SPD_MAX| 163.84

0 Pulses per Tpwm 1
% 40.96
-400 400 0 % MOT_T_NOM 40.96

-400 400 0 us 16
-200 200 0 |% MOT_SPD_NOM, 40.96
-200 200 0 [% MOT_SPD_NOM 40.96
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Name
ACT_SP_PID
ACT_PV_PID

ACT_COM_P_PID
ACT_COM_I_PID
ACT_COM_D_PID
ACT_ERR_PID
ACT_OUT_PID
EN_SENSOR2_TUNE
EN_TEST_SPD
SPD_REG_SETTING

Description
D85 - Actual Setpoint PID
D86 - Actual Feed-back PID

D87 - Actual Componente P of PID
D88 - Actual Componente | of PID
D89 - Actual Componente D of PID
D90 - Actual Errore SP-PV of PID

D91 - Actual Output PID
U0O0 - Enable sensor2 auto-tuning
UO01 - Enable test of start-up time
U02 - Speed regulator autosetting

MAPPING_CONFIG
EN_SENSOR_TUNE
EN_START_UP_APPL

U03 - Select the mapping configuration
U04 - Enable sensor auto-tuning
UO05 - Enable Quick Start Application

START UP_SPD_SEL U06 - Quick Start Application Speed

START_UP_RUN_SEL

START_UP_EN_REF

START_UP_EN_LIN_RAMP

EN_I_VECTOR

|_VECTOR_FREQ

NODE_SLAVE_ADDR
NODE_BAUD_RATE

DATA_CONSISTANCE
EN_ACYCLIC_DATA

EN_BIG_ENDIAN

PDP_SETUP_DATA
FLDB_ERROR_CODE
FLDB_STATE
IP_ADDR_00
IP_ADDR_01
IP_ADDR_02
IP_ADDR_03
SUBNET_MASK_00
SUBNET_MASK_01
SUBNET_MASK_02
SUBNET_MASK_03
GATEWAY_00
GATEWAY_01
GATEWAY_02
GATEWAY_03
DHCP
ANYBUS_EN
ANYBUS_STATE
MAP_ERROR_CODE
MAP_ERROR_OBJ
RX0_INDEX
RX0_SUB_INDEX
RX1_INDEX
RX1_SUB_INDEX
RX2_INDEX
RX2_SUB_INDEX
RX3_INDEX
RX3_SUB_INDEX
RX4_INDEX
RX4_SUB_INDEX
RX5_INDEX
RX5_SUB_INDEX
RX6_INDEX
RX6_SUB_INDEX
RX7_INDEX
RX7_SUB_INDEX
RX8_INDEX
RX8_SUB_INDEX

Reference Selection

U07 - Quick Start Application Run
command Input Selection

U08 - Quick Start Application Enable

Reference

U09 - Quick Start Application Linear

Ramps Enable

U10 - Enable Current Vector for Power

Part Test

U11 - Current Vector frequency for Power

Part Test
FOO - Slave address
FO1 - Node baudrate
FO02 - Data consistence
FO3 - Enable acyclic data

F04 - Most significant bytes in multi-byte

data types
FO5 - Old profibus DP setup data
F06 - Fieldbus error code
FO7 - Fieldbus state
FO08 - Anybus IP Address 00
FO09 - Anybus IP Address 01
F10 - Anybus IP Address 02
F11 - Anybus IP Address 03
F12 - Anybus Subnet Mask 00
F13 - Anybus Subnet Mask 01
F14 - Anybus Subnet Mask 02
F15 - Anybus Subnet Mask 03
F16 - Anybus Gateway 00
F17 - Anybus Gateway 01
F18 - Anybus Gateway 02
F19 - Anybus Gateway 03
F20 - Anybus DHCP
F21 - Anybus module enabled
F22 - Anybus module state
F23 - Mapping Error Code
F24 - Mapping Error Object
F25 - Receive Object0 Index
F26 - Receive Object0 Sub-Index
F27 - Receive Objectl Index
F28 - Receive Objectl Sub-Index
F29 - Receive Object2 Index
F30 - Receive Object2 Sub-Index
F31 - Receive Object3 Index
F32 - Receive Object3 Sub-Index
F33 - Receive Object4 Index
F34 - Receive Object4 Sub-Index
F35 - Receive Object5 Index
F36 - Receive Object5 Sub-Index
F37 - Receive Object6 Index
F38 - Receive Object6 Sub-Index
F39 - Receive Object7 Index
F40 - Receive Object7 Sub-Index
F41 - Receive Object8 Index
F42 - Receive Object8 Sub-Index

Min

o O oo oo o

0000
0000
0000

ol oo oooooo oo

o

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

Max

200

255
FFFF

[y

mimm

255
255
255
255
255
255
255
255
255
255
255
255

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

Default

O O oo oo o

50

0000

0000

192
168

255
255
255

RrlO OO O O

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

UM
%
%
%
%
%
%
%

Hex

HEX

HEX
HEX
HEX

HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX

Scale
163.84
163.84
163.84
163.84
163.84
163.84
163.84
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Name
RX9_INDEX
RX9_SUB_INDEX
TXO0_INDEX
TX0_SUB_INDEX
TX1_INDEX
TX1_SUB_INDEX
TX2_INDEX
TX2_SUB_INDEX
TX3_INDEX
TX3_SUB_INDEX
TX4_INDEX
TX4_SUB_INDEX
TX5_INDEX
TX5_SUB_INDEX
TX6_INDEX
TX6_SUB_INDEX
TX7_INDEX
TX7_SUB_INDEX
TX8_INDEX
TX8_SUB_INDEX
TX9_INDEX
TX9_SUB_INDEX

Description
F43 - Receive Object9 Index
F44 - Receive Object9 Sub-Index
F45 - Transmit ObjectO Index
F46 - Transmit Object0 Sub-Index
F47 - Transmit Objectl Index
F48 - Transmit Objectl Sub-Index
F49 - Transmit Object2 Index
F50 - Transmit Object2 Sub-Index
F51 - Transmit Object3 Index
F52 - Transmit Object3 Sub-Index
F53 - Transmit Object4 Index
F54 - Transmit Object4 Sub-Index
F55 - Transmit Object5 Index
F56 - Transmit Object5 Sub-Index
F57 - Transmit Object6 Index
F58 - Transmit Object6 Sub-Index
F59 - Transmit Object7 Index
F60 - Transmit Object7 Sub-Index
F61 - Transmit Object8 Index
F62 - Transmit Object8 Sub-Index
F63 - Transmit Object9 Index
F64 - Transmit Object9 Sub-Index

Min
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

Max Default

FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

UM Scale
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
HEX
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