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GENERAL

The present manual describes the use of SAMI STAR scalar control and the parameter range in the program memory version SAFRSC 4.04.  The description covers the 1...1299 parameter range.  The range 1300 to higher parameter addresses is dealt with in the


 
SAMI STAR APPLICATION BLOCKS Manual



SAFRSC 4.04 / SAFRVC 4.00


 
3AFE58057401

The entire program is stored in two EPROM memory circuits .  The circuits are mounted on the SAFT 187 CON control card.  The identification labels are:



SAFRSC 4.04E         
SAFRSC 4.04E



D17

   

D18



56020322  94MMDD     
56020331  94MMDD 
NOTE! Memory circuits D17 and D18 must have the same version and date.

In this manual, when referring to the communication table, parameter names, sequential numbers and type identifiers T, TEE or TM are used.


- 
T
measuring point in general, the value is not saved in the 




EEPROM.


-
TEE
parameter which can be saved in the EEPROM.


-
TM
measuring point which is protected by the battery backup.

SINGLE DRIVE / SECTIONAL DRIVE

Software version SAFRSC 4.04 can be used in single and sectional drives.

SECTIONAL DRIVE

In sectional drives SAMI is connecting to external world via SAFT 189 TSI card. In that case the drive can be controlled only via serial communication. Control Panel SAFP 21 PAN is connected to serial channel 1 or 2. Parameter CP2_SERIAL_CH 337TEE has to be set to the right channel according to application :


CP2_SERIAL_CH 337TEE = 1 
Connected to ch 1


CP2_SERIAL_CH 337TEE = 2
Connected to ch 2

SINGLE DRIVE

In single drives SAMI is connecting to external world via SAFT 188 IOC and SAFT 174 TBC cards. In that case there is available digital input / output, analog input/output and serial communication interface.

Control Panel SAFP 21 PAN is connected always to serial channel 2.

The program sets automatically value 2 to parameter CP2_SERIAL_CH 337TEE.
The following list shows parameters, whose initial values are different in single and sectional drives :


COMMUNICATION PARAMETERS IN CHANNEL 1


Name

Address/
initial value




Type 

sectional drive
single drive


IVAL0 

114TEE
21

10


IX0

115TEE
214

247


IVAL1

116TEE
23

9


IX1

117TEE
210

248


IVAL2

118TEE
25

9


IX2

119TEE
211

249


IVAL3

120TEE
27

8


IX3

121TEE
208

15


IVAL4

122TEE
29

8


IX4

123TEE
201

16


CP2_SERIAL_CH 337TEE
1

2
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START1
1386TEE
0

1343


STOP1
1389TEE
0

1344



RESET
1391TEE
0

1349



FREF

1392TEE
0

1574

1.
USE OF THE EEPROM MEMORY

A knowledge of how to use an EEPROM memory circuit is important since the inverter related parameters and the appli​cation program data are stored in the EEPROM.  A completely different inverter application can be implemented only by changing the EEPROM circuit.

When auxiliary voltages are connected to the control card and the EEPROM circuit contains data, the control function is instantly ready for use.

A write enable and disable state of the EEPROM memory circuit is dependent on the position of the selector plug S4.   When S4 is in the a-b position, write is enabled, and when it is in the a-c position, write is disabled.  If an attempt is made to write to the memory when the selector is in the disabled position, the status message SA 52 (CP1) or "NO WR TO EEPROM" (CP2) is displayed.  The message is turned off when EEPROMLOCK 8T is set to zero.  A write disable mode can be used when it is desired to avoid an unqualified change of EEPROM memory content due to misuse or malfunction.

When the EEPROM is a new circuit, i.e. empty, the inverter's software transfers so-called INITIALIZATION VALUES for the parameters.  These values are given in the communication table.  During initialization, when storing is executed, the code "SA 51" is displayed on the control panel CP1 or the message "STORED TO BACKUP" is displayed on the control panel CP2.  After the initiali​zation the code "SA 50" is displayed on the CP1 or "NO BACKUP/NEW EP" on the CP2.  A start-up of the inverter is not allowed until the auxiliary voltage supply has been switched off for about 15 seconds.  This is done in order to ensure that no false start occurs using wrong parameter values for the drive.

When it is desired to change a parameter value to be stored in the EERPOM, proceed as follows:


-
set EEPROMLOCK 8T = 0 (reset EEPROM writing lock),


-
set the desired parameter values,


-
wait until CP1 displays the message "SA 51" or CP2 "STORED TO 



BACKUP",


-
set EEPROMLOCK 8T = 0.

Parameter values can be changed also during an inverter run.

Any used EEPROM can be set to zero and initialized again as follows:


-
set DEBUGADDR 216T = 28670,


-
change DEBUGDATA 217T content,


-
switch off auxiliary voltage supply and wait for about 15 seconds,


-
switch on auxiliary voltage supply.



The program now functions as in the process of initial​ization of the new 



EEPROM circuit (see above).

2.
CURRENT AND UC MEASUREMENT CALIBRATION

The drive's rated supply voltage is given to the program in voltage units by means of the SAMI_AC_RATEDVOLTAGE 65TEE parameter.  The rated voltage value is given in the Matching Card type designation.  For example, SAFT 40F380 has a rated voltage of 380 V as shown by the last three digits.  A definition of the supply voltage is extremely important on the 415 V drives, since its value is needed not only for other parameters but also for current meas​urement scaling.

The program includes the elimination of the output current measurement offset and a Uc-measurement calibration option.

2.1
Elimination of the output current offset

The offset error compensation always functions when the  inverter is not running.  The highest permissible offset value the program can eliminate in current measurement is determined by using the CURRENTOFFSET 190TEE parameter.  If the error is larger, the inverter displays the FL 19 current meas​urement fault message during the start-up process.

When it is desired to adjust the current measurement circuit of the SAFT 187 CON control card, proceed as follows:


-
Remember that the control card is under the main circuit potential and 



exercise care.


-
Set the CURRENTOFFSET 190TEE parameter to zero.


-
Observe the IR 219T measuring point content and adjust the offset as close to 



zero as possible by means of the trimmer R12.


-
Observe the IS 220T measuring point content and adjust the offset as close to 



zero as possible by means of the trimmer R13.


-
Finally, set 190TEE to the value of 50 (50 = 5 %).

2.2
Calibration of the Uc measurement

The Uc measurement calibration function operates only on request.  It can be used when the Uc measurement error has a significant value. The program allows us to eliminate measurement errors of 5 %.  A calibration is performed as follows:


-
Check that the SAMI_AC_RATEDVOLTAGE 65TEE parameter content



corresponds to the rated supply voltage.


-
Set EEPROMLOCK 8T = 1.

-
Measure Uc voltage by means of a voltmeter (main contactor closed).


-
Observe the UCVOLTAGE 257T content, i.e. voltage measured by the inverter



in volts, and compare it with the voltage measured by a voltmeter.


-
If the difference between the two values is too large (e.g. >2 %), set the value 



measured by the voltmeter as the content of parameter 



UCMEASURED_ON_BUS 258TEE in volts.


-
Set the parameter FIND_UC_OFFSET 260T = 1.


-
Check that the content of the measuring point 257T and the voltmeter readout 



are approximately of the same value.


-
Finally, set 8T to zero.

The program block is automatically disconnected after the calibration.

3.
DIAGNOSTICS

The program contains a comprehensive diagnostics facility which can be used for drive adjustments and especially for troubleshooting. The diagnostics encompasses the following functions:


-
memory battery backup,


-
status and fault messages,


-
fault history,


-
short-circuit and earth-fault testing during start-up (GTO),


-
serial data communications monitoring.

In addition to this the program has 8 trend buffers and a control program for the 4-channel D/A converter.  For their descriptions, see sections 24 and 25.

3.1
Memory battery backup

The SAFT 187 CON card includes a small battery which helps to retain diagnostic data in memory when the power is otherwise disconnected from the card.  This battery backup is connected by means of selector plug S3 of the SAFT 187 CON control card (position a-b).

If the battery is empty, it takes about 30 hours to recharge it.  A fully charged battery 

retains data for about 300 hours.

In the event of a supply voltage failure, the program stores the following data to battery protected memory locations:


-
fault words FAULTWORD0...2 
210TM...212TM


-
fault buffer FLT_QUEUE       
176TM...181TM


-
trend buffers TRENDBUF1...8  
500TM...1299TM


-
fault display (FL)


-
in addition, 12 extra parameters can be stored to the memory 


by means of the application program RAMSTORE functional block.

3.2
Status and fault messages

In the program, status and fault messages of the inverter are grouped into three fault words.Each bit of a fault word corresponds to a certain fault or status of the inverter.

Inverter hardware faults are grouped in FAULTWORD0 210TM,

software faults in FAULTWORD1 211TM and

status data in FAULTWORD2 212TM.

When a fault occurs, the control panel CP1 reports a fault code and the control panel CP2 displays a fault message.  CP1's codes are divided into "FL" tripping type codes and "SA" codes which do not stop a drive but can prevent its start-up.

The "FL" messages are continuously displayed and should be reset by means of the RESET pushbutton (with the exception of the functional block programmable faults FL 25 and FL 26).  If a fault is displayed when a power failure occurs (battery backup connected), the fault message re​appears on the control panel when the power supply is reconnected.  This does not, however, inhibit a start-up of the inverter if the actual fault has been elimi​nated.  The fault message is removed by pressing the RESET pushbutton.

The "SA" type messages are displayed for a short period of time or a message is blinking until the fault is eliminated.  In normal conditions status messages need not be reset, with the exception of the SA 56 (RESET) messages associated with the battery backup and the SA 52 (8T = 0) associated with the EEPROM use.

An undervoltage fault FL 7 is automatically reset when the intermediate circuit voltage is sufficient and there are no other faults.

Undervoltage tripping limit is 70% of the nominal Uc voltage. If necessary it can be set

60% of the nominal Uc voltage.

Pin header S7, selection of Uc-under voltage release on the SAFT 187 CON.


-
70% level, S7 in position a-a


-
60% level, S7 in position a-b.

Fault and status messages

CP1

CP2
FL1

CHOP UNDERVOLT
Chopper undervoltage (GTO)

FL2

CHOP OVERVOLT

Chopper overvoltage (GTO)

FL3

AUX UNDERVOLT
Auxiliary voltage fault

FL4

OVERTEMPERATURE
Inverter overheat

FL5

OVERCURRENT
Overcurrent

FL6

DC OVERVOLT
DC intermediate circuit overvoltage

FL7

DC UNDERVOLT
DC intermediate circuit undervoltage

FL8

FL9

U1 FAULT

U1 phase fault

FL10

U2 FAULT

U2 phase fault

FL11

V1 FAULT

V1 phase fault

FL12

V2 FAULT

V2 phase fault

FL13

W1 FAULT

W1 phase fault

FL14

W2 FAULT

W2 phase fault

FL15

SHORT CIRC/EFLT
Output short circuit/earth fault (GTO)

FL16

FL17

COMMUNIC FAULT
Serial data communi​cation fault

FL18

TACHO LOSS
Tachometer fault

FL19

I MEAS FAULT
Current meas​urement fault

FL20

MOTOR STALLED
Stall protection triggered

FL21

MATCH CARD FAULT
Matching card fault

FL22

PROCESSOR FAULT
Processor fault

FL23

FL24

FL25

DIS25 FAULT
Functional block programmable fault

FL26

DIS26 FAULT
Functional block programmable fault

FL28

LNKFLTMA FAULT
SamiNode fault

FL29

MOT OVERTEMP FLT
Overload of motor

SA50
NO BACKUP/NEW EP
New EEPROM

SA51
STORED TO BACKUP
Storing to EEPROM

SA52
NO WR TO EEPROM
Storing to EEPROM failed

SA53
PARAM TOO LOW
Parameter too low

SA54
PARAM TOO HIGH
Parameter too high

SA55
ILLEGAL PARAM
Attempt of storing to an illegal address

SA56
NO BATT BACKUP
No battery backup

SA57
LOW AC/DC VOLT
Low voltage (main contactor open)

SA58
START INHIBIT
Start-up inhibited

SA59
SYSTEM RESTART
Processor reset message

SA60
MOT OVERTEMP ALM
Overload alarm

3.3
Fault history

The program contains the six-location fault buffer FLT_QUEUE 176TM...181TM.  On 

receiving a fault code the program stores the FL number to the 176 TM - the most significant 

location of the buffer. When the operator presses the RESET push​button, the program 

stores -1 to the location 176TM and transfers the previous FL number to the location 177TM.

This allows the operator to separate fault messages related to the different instants from 

each other.  If several faults occur simultaneously, the program cannot define the relative 

sequence of the codes but, rather, all the codes are stored to the fault buffer.

3.4
Short-circuit and earth-fault test

Presence of a short circuit or earth fault in the output terminals could lead to serious damage

of the components, particularly in GTO inverters.  For this reason a test for measuring a 

possible short-circuit or earth-fault current in the inverter output is executed prior to start-up 

in connection with the GTO-inverter chopper charge program.   If the peak current IPEAK 
244T is higher than the limit set by parameter E_S_LIMIT 275TEE, the program displays the 

fault message (FL 15). The indication is not precise and occurs only during the start-up 

procedure so that it cannot be used for actual earth-fault protection.

In GTR inverters, only an earth-fault test is executed in connection with the start-up.

3.5
Serial data communications supervision

The SAFT 187 CON control card has two serial data communication channels.

The baud rate for channel 1 is selected by means of the selector plug S1. The position a-c gives 4800 Bd and the position a-b 9600 Bd.

The baud rate for channel 2 is set by means of parameter CH2BAUDRATE 170TEE.  See the communication table.

Both serial data communication channels can be supervised by means of the message 

timeouts. The supervision is based on examining the time between received messages. If the 

period between messages is too long, actions to be performed can be defined by means of 

the SELMACONT 171TEE parameter.  The duration of the permissible delay is determined 

by the COMM_TIMEOUT 172TEE parameter (channel 1) and by the COMM_TIMEOUT2 157TEE parameter (channel 2).

Parameters

Action in the event of a break in the data communications link,

SELMACONT 171TEE

-
0 = no supervision


-
1 = message to control panel


-
2 = message to the panel and inverter stopped by downward integration


-
3 = message to the panel and shut down immediately

Permissible transmission delay for the channel 1,

COMM_TIMEOUT 172TEE

-
0 = no supervision of channel 1


-
1 = 21 ms


-
2 = 42 ms


-
3 = 63 ms  etc.

Permissible transmission delay for the channel 2,

COMM_TIMEOUT2 157TEE

-
0 = no supervision of channel 2


-
1 = 21 ms


-
2 = 42 ms


-
3 = 63 ms  etc.

3.6
ABB Master Fieldbus communications supervision

The supervision is based on status word SAMINODE_COMM 1T which is 

send by SamiNode. Parameter SAMINODE_CONT 2351TEE determine 

the operation in the case of communication error.

Communication is supervised only when SAMI is working.

Parameters

Action after the communication break, SAMINODE_CONT 2351TEE

-
0 = no supervision


-
1 = message to control panel


-
2 = message to the panel and inverter stopped by downward integration


-
3 = message to the panel and shut down immediately

3.7
Peak current and current balance supervision

An analog hardware connection is used to check the inverter output currents continuously in order to prevent overcurrents.  The hardware connection can be used also to store the 

peak current values which are converted by means of an A/D converter and then saved

in the measuring points IPEAK 244T and IPEAK_AD 418T.  If the IPEAK value is

excessively high, it is diagnosed as a current measurement fault.

During normal running, the hardware is used to monitor overshoot of the overcurrent limit 

continuously.  When an overshoot occurs the hardware automatically switches off the current but a single overshoot of the overcurrent limit will not cause an overcurrent trip.

If eight consecutive short-time overcurrent releases occur in 2.4 ms, the hardware

performs an overcurrent trip. NOTE! RG 4 inverters have SW tripping after first single

overshoot of the overcurrent limit, please see section 30 and description of changes for

SAFRSC4.04E. The number of short-time overcurrent releases can be observed at the 

measuring point IPEAKCOUNT 397T.

In asymmetry tests, the currents IR 219T and IS 220T are used to calculate the value of IT. 

The differences between the peak values of all three phase currents IR, IS and IT are 

calculated and the greatest detected asymmetry is stored in the measuring point 

CURRENTBALANCE 274T.  When using CURRENTBALANCE 274T, note that this measuring point does not see the actual asymmetry at very low frequencies. The calculation of unsymmetry is done only above the frequency limit BAL_FREQ_LIMIT 290TEE.

Parameters

The lower limit for calculation of unsymmetry, BAL_FREQ_LIMIT 290TEE

-
Scaling: 100 = 1Hz

Measuring points

Peak current
 IPEAK 244T

-
Scaling: 2300 = tripping limit

Asymmetry of the current
CURRENTBALANCE 274T

-
Scaling: 10 = 1 % asymmetry of the rated current

4.
SELECTION OF OPTIONS

The software contains a number of extra application-related functions. Each extra function 

has its own selection parameter.  An extra function selection, however, requires that the 

function be activated by the manufacturer.  Extra functions are dealt with in more detail

in the appropriate sections of the manual.

Options and selection parameters


-
IR compensation, 

IRCOMPSEL 
85TEE *


-
Stall protection, 

STALLPROTECTSEL 
86TEE


-
Running start, 

FLYINGSTARTSEL 
87TEE


-
Power loss control, 
NETFAILSEL 
88TEE


-
Slip compensation, 
SLIPCOMPSEL 
89TEE *


-
Integrator S curve selection,
INTEGMODESEL 
91TEE *


-
Trend buffers, 

TRENDBUFSEL 
93TEE *


-
D/A converters, 

DATRANSFSEL 
95TEE *


-
Torque control, 

TORQCONTSEL 
90TEE


-
Speed measurement, 
SPEEDMEASSEL 
94TEE


-
Speed control, 

SPEEDCONTSEL 
92TEE


-
DC-braking


DCBRAKESEL
96TEE *

The asterisk marked options have been activated at the factory.

A selection of options can also be executed by means of the packed control word 

SCDRIVETYPE 166TEE.  An explanation of the bits of the parameter is presented in the 

communi​cation table.

5.
START AND STOP

Start and stop requests are typically generated by the application-related programmable blocks which transmit control request commands from control panel pushbuttons and digital inputs of the I/O card to the control addresses of the scalar control block.

There are three start-up addresses: START 2T, START1_P 24T and START2_P 25T.  The 

2T is intended for use with a normal running at a variable frequency/speed reference value. The 24T and 25T are used for running at a fixed reference value.  A start-up takes

place when the non-zero value (<>0) is written to the above-mentioned memory location.

Start-up request START 2T

-
FREQREF 29T frequency reference value


-
SPEEDREF 27T speed reference value


-
1386 - pin address of a functional block program

Start-up request START1_P 24T

-
FREQ1 161TEE fixed frequency reference value


-
SPEED1 167TEE fixed speed reference value


-
1387 - pin address of a functional block program

Start-up request START2_P 25T

-
FREQ2 162TEE fixed frequency reference value


-
SPEED2 168TEE fixed speed reference value


-
1388 - pin address of a functional block program

There are two stop addresses: STOP 3T and COAST_STOP 22T. The 3T address performs frequency value integration down to zero.  The frequency-controlled inverter 

is stopped when the frequency has dropped below the value determined by the

parameter STOP_FREQ 77TEE.  The speed-controlled inverter is stopped when

the frequency FACT 239T measured on the motor shaft has dropped below the value

determined by the parameter STOP_FREQ 77TEE. The 22T request immediately

stops the inverter. A stop takes place when a non-zero value (<>0) is written to the

above-mentioned memory locations.

Stop request STOP 3T

-
1389 - pin address of a functional block program

Stop request COAST_STOP 22T

-
1390 - pin address of a functional block program

A stop or start-up command can be given in an arbitrary sequence but only the last request remains in force.  When stop and start-up requests come at the same time, the inverter 

stops.  When the inverter has stopped, a new request can be initiated only after the restart delay set by the parameter RESTART​DELAY 75TEE (0...20 s, factory setting 3 s).  If start-

up attempt is made while a stop command remains continuously in force, CP1 displays the "SA 58" message and the CP2 "START INHIBIT" message.

5.1
Use of the STATUS_CMD 13T command word

All the inverter's control commands can be given by means of the packed bit-coded command word STATUS_CMD 13T.

When the STATUS_CMD 13T is in use (the content is <> 0), no commands are accepted from the control parameters START 2T, START1_P 24T, START2_P 25T

or STOP 3T.  A RESET 12T is permitted and it also resets the STATUS_CMD 13T.

The inverter can be either speed, frequency or torque controlled by means of the 

STATUS_CMD 13T.  Bits 1 (STOP by current limit) and 10 (bypass of the speed integrator) only function when the inverter is speed controlled.

When the STATUS_CMD 13T and the functional block software are used, the SCALAR-block control word connections are:

START1
1386 = 2

START2
1387 = 24

START3
1388 = 25

STOP
1389 = 3

STOP2
1390 = 22

The meaning of the STATUS_CMD 13T bits are:


0 = STOP by ramp.


1 = STOP by current limit.

The input and output of the speed integrator are set to zero and the drive stops when speed controlled on the preset current limits.


2 = COAST STOP

The inverter is shut down immediately.


3 =


4 =


5 =


6 = START at 27T/29T speed (speed reference/frequency reference)


7 = START at 167TEE/161TEE speed


8 = START at 168TEE/162TEE speed


9 = RESET


Note!  This control resets the STATUS_CMD 13T.


10 = Bypass of the speed integrator.


The speed reference is transferred direct to the integrator output 
ROWSPEEDREF2 295T and to the rounding function output SPEEDREF2 233T.


11 =


12 =


13 =


14 =


15 =

6.
REFERENCE VALUES

Frequency reference value, FREQREF 29T

-
Scaling: 0.01 Hz (5000 = 50 Hz)


-
1392 - pin address of a functional block program

Fixed frequency reference value, FREQ1 161TEE

-
Scaling: 0.01 Hz (5000 = 50 Hz)

Fixed frequency reference value, FREQ2 162TEE

-
Scaling: 0.01 Hz (5000 = 50 Hz)

Torque reference value, TORQREF 26T

-
Scaling: 1000 = rated active current (IRE) in the constant flux range.

Speed reference value, SPEEDREF 27T

-
Scaling: 20000 = DRIVESPEEDMAX

Fixed speed reference value, SPEED1 167TEE

-
Scaling: 20000 = DRIVESPEEDMAX

Fixed speed reference value, SPEED2 168TEE

-
Scaling: 20000 = DRIVESPEEDMAX

7.
ACTUAL VALUES

Filtered actual value of the output current active component, IRE_FILT 201T

-
Scaling: 0.1 % (1000 corresponds to the rated value of the inverter's active 
component when COSFIIFACTOR 76TEE is set.)


-
Positive value corresponds to the motor mode, negative to the generator mode.

Filtered actual value of torque, T_ACT 202T

-
Scaling as for the IRE_FILT.


-
When a frequency is below the frequency of the field weakening point (FWP), 


the T_ACT is equal to the IRE_FILT.  At a frequency above the field weakening point,


the T_ACT is equal to the IRE_FILT * FWP / FR_ACT.

Filtered actual value of active power, P_ACT 203T

-
Scaling: 0.1 % (P_ACT = IRE_FILT * U_ACT / 1000 )

Filtered actual value of output voltage, U_ACT 204T

-
Scaling: 0.1 % (1000 corresponds to the rated value of the output voltage.)

Filtered actual value of output current, I_TOTFILT 205T

-
Scaling: 0.1 % (1000 corresponds to the rated current of the inverter.)

Asymmetry of the output currents, CURRENTBALANCE 274T

-
Scaling: 0.1 % (100 = the difference between peak values of two phase 
currents is equal to 10 % of the rated inverter current.)


-
The filtering time constant is approx. 200 ms.

Cosphi, COS_PHI 206T

-
Scaling: (870 = cosphi 0.87)

Filtered actual value of the DC intermediate circuit voltage, UC_ACT 207T

-
Scaling: 0.1 % (1000 corresponds to the Uc voltage rated value = 1.35 * rated 


supply voltage.)

Filtered actual value of output frequency, FR_ACT 208T

-
Scaling: 0.01 Hz (5000 = 50 Hz)

Indication of the direction of rotation, DIRECTION 209T

-
0 = the motor rotates at the positive frequency reference in the clockwise 
direction.



<>0= the motor rotates at the negative frequency reference in the counter-
clockwise direction.

Filtered actual value of speed, SPEEDACT2 236T

-
Scaling: 20000 = DRIVESPEEDMAX

Inverter fault word FAULTWORD0 210TM

-
Faults detected by the inverter's hardware.


See communication table.

Inverter fault word FAUTLWORD1 211TM

-
Faults detected by the software.


See communication table.

Inverter fault word FAULTWORD2 212TM

-
Diagnostics data reported by the software.


See communication table.

Inverter status data SAMISTATUS 214T

-
See communication table.

Status of the controllers of inverter, SCSTATUS 215T

-
Status Word which provides status data of the controllers. 


See communication table.




Figure 7.1.
Actual values (57779400).

8.
FREQUENCY REFERENCE VALUE INTEGRATOR

The acceleration and deceleration rate of the inverter fre​quency reference value integrator 

can be separately set by the parameters FREQINTACC 64TEE and FREQINTDEC 66TEE.  

The output of the integrator is limited by the param​eters FREQMAX 62TEE and FREQMIN 

63TEE.  During a braking without a braking chopper or the line generating unit (LGU), the 

power handling capacity of the frequency converter is limited to internal losses (approx. 2 %).

The Uc voltage rises as a result of too short a downward integration time. An overvoltage is

eliminated by the separate Uc control but the real stop speed does not correspond any 

longer to the preset deceleration time.

The operation of the frequency reference value integrator is normally softened at the bend 

points by means of a so-called S curve. If the integration time required by the drive is short 

(<3 s), the softening function begins to increase the integration times significantly.  In that 

case the S curve can be eliminated by setting the INTEGMODESEL 91TEE parameter to zero.

8.1
Variable slope function in frequency reference integrator

When the function is activated, the program calculates the integration time using the external computer program execution time TMS 462TEE and the amount of the change of the reference.

Always when the frequency reference is updated, the change of reference is

calculated from the previous updating. 

The updating interval is the same as the external computer program execution time TMS 462TEE. Using these information the necessary integration speed is calculated

on 21 ms execution level.

With parameter RATETD 461TEE it is possible to determine the time which has to elapse from the start before the VARIABLE SLOPE activates. During the start period the normal integration parameters FREQINTACC 64TEE and FREQINTDEC 66TEE are used

VARIABLE SLOPE function is not used when STOP command is activated. 

8.2
Parameters

Upward integration rate FREQINTACC 64TEE

-
Scaling: from 0 to +100 Hz with 0.1 s step (200 = 20 s)

Downward integration rate FREQINTDEC 66TEE

-
Scaling: from +100 Hz to 0 with 0.1 s step

High limit of the frequency reference value, FREQMAX 62TEE

-
Scaling: 0.01 Hz (6000 = 60 Hz)

Low limit of the frequency reference value, FREQMIN 63TEE

-
Scaling: 0.01 Hz (-6000 = -60 Hz)

Activation of variable slope function, VARSLS 460TEE

-
0 = not activated


-
1 = activated

Time period from the start to the activation, RATETD 461TEE

-
Scaling: 1 = 1s

The updating interval of frequency reference in upper control, TMS 462TEE

-
Scaling: 100 = 100 ms




Figure 8.1.
Block diagram of the frequency reference value integrator. (5777795-8)

9.
FORMATION OF THE OUTPUT VOLTAGE

The output voltage of the inverter is kept in a linear U/f function in the constant flux range. 

The function is determined by two parameters: FIELDWEAKPNT 68TEE and 

MAXOUTPUTVOLTAGE 67TEE.  A field weakening point frequency is set by means of the 

FIELDWEAKPNT 68TEE and a voltage level above the field weakening point frequency by 

means of the MAXOUTPUTVOLTAGE 67TEE. The final voltage reference value UREF 230T
is also affected by IR compensation UFIR 287T, running start FLSTARTUREF 288T, Uc 

voltage effect UCEMF 282T, flux stabilization UREFSTAB 387T, and external voltage 

reference UREFSTEP 218T.  (See block diagram in figure 9.1).

The field weakening point can be set in the range 20...200 Hz.

The maximum voltage can be set in the range 0...120 %.  If 100 % voltage is selected for 

the voltage value, the output voltage remains at the rated value also in the field weakening 

range even though there might be an overvoltage in the supply line.

9.1
Parameters

Field weakening point FIELDWEAKPNT 68TEE

-
Scaling: 0.01 Hz (5000 = 50 Hz)

Maximum voltage MAXOUTPUTVOLTAGE 67TEE

-
Scaling: (100 = rated voltage)





Figure 9.1.
Formation of the output voltage.  (5777796-6).

10.
UC OVERVOLTAGE CONTROL

A Uc overvoltage control circuit prevents an overvoltage from occurring in the intermediate circuit during motor braking.

10.1
Control operation

The control circuit comprises two P controllers. The reference values for the controllers are determined by the parameters UCHIGH 354TEE (119 %) and UCHIGHREF 355TEE 

(116 %).  A filtered Uc value UCAVG 227T is used as the actual value.  When the Uc 

voltage has overshot the 116 % level, the lower P control is activated and it seeks to control

the Uc value to the level below the limit by increasing the frequency.

If Uc, nevertheless, rises above the 119 % limit, the high controller is activated and 

considerably raises the frequency until the Uc falls below the 119 % limit.  During the high

controller operation the gain factor of the lower controller is set to zero.  This is done in

order to avoid fluctuations of the Uc voltage.  When the Uc voltage drops below the 116 % 

limit, the gain factor of the lower controller begins to increase at the rate determined by the 

parameter KP_INCREMENT 358TEE towards the basic value.

(See block diagram in figure 10.1.)

10.2
Uc-control parameters

Activation level of the high Uc-limiting controller, UCHIGH 354TEE

-
Scaling: 1000 = rated Uc (1.35 * rated supply voltage)

Activation level of the low Uc-limiting controller, UCHIGHREF 355TEE

-
Scaling: 1000 = rated Uc





Figure 10.1.
Uc overvoltage control circuit diagram.  (5777797-4).

11.
TORQUE LIMIT CONTROL

The torque limit control circuit prevents the motor from running on too high a slip value.

It also limits the phase currents and prevents them from increasing to an excessively high 

value for the inverter operation. The principle of control is based on limitation of the active 

current component (IRE). The torque developed by the motor in the constant flux range is 

proportional to the active component of the current.  For this reason the active current 

component limit is also called a torque limit.

Two controllers are installed in the unit, one on the motor side and the other on the generator 

side.  The control circuits are limit controllers of the PI type.  When the active current 

component IRE 223T rises to the preset limit, the limit controller is activated. The output

frequency decreases on the motor side and increases on the generator side. The control 

parameters are common to both controllers; the proportional gain is KP_IRE 351TEE and 

the integral action parameter TI_IRE 352TEE.

Owing to the method of computation a high-frequency alter​nating component occurs in the 

IRE signal and the controller seeks to follow the peaks of that component.  For this purpose 

we require the functional block which corrects the controller reference value IREMAX 79TEE 

so that the alternating component is compensated. The parameter IREMAX1 483T is the 

output of the functional block. When the limit control is off, the output of the functional block 

is 80 % of the preset current limit (79TEE).  When the control is turned on, the functional 

block changes its output (control refer​ence value) so that the filtered IRE value IREFILT 

201T does not exceed the maximum limit. (See block diagram in figure 11.1.)

On the generator side, the value of IRE at low frequencies has to be corrected for current 

limiting control because the IRE shows too small a torque.  The error is caused by the 

increase in the proportion of the stator resistance as the frequency decreases.  When the 

frequency on a standard motor is below 5 Hz, the error is so large that the IRE value 

cannot any longer be used as a reliable means to determine the torque.

The value of IRE for current limiting control on the gener​ator side is corrected by means of 

the parameter STATORRESISTANCE 353TEE. The corrected value is IREC 479TEE.  

The basic formula for correction (1) is

(1)





where

U
=
supply voltage

IRE
=
active motor current

I
=
total motor current

E
=
voltage of the motor

R
=
stator resistance of the motor

The factory setting of the stator resistance need not normally be changed.  The scaling is 

in internal units of the program and the normal value range is between 1000 and 2500.  As 

the value increases also the correction increases, see formula (1).

On the motor side, the value of IRE is not corrected.  If the torque maximization is used, 

however, the reference of IREMAX control (normally 79TEE) is increased linearly towards 

the zero frequency in the torque maximizing range.  At zero frequency, the reference is 

approx. 200 % of the rated inverter current.  This guarantees that IRE control is off in the 

torque maximizing range and that current limiting control is effected through a peak current 

measure​ment.  Also the control mode is similarly smoothly changed from peak current 

control to IRE control.

11.1
Torque limit control parameters

Torque limit of the motor side, IREMAX 79TEE

-
 Scaling: 0.1 % of the inverter rated active component,


cosphi = 0.87 (1000 = rated value)

Torque limit of the generator side, IREMIN 80TEE

-
 Scaling: 0.1 % of the inverter rated active component,


cosphi = -0.87 (-1000 = rated value)

Stator resistance STATORRESISTANCE 353TEE

- 
Scaling: range between 1000 and 2500





Figure 11.1.
Torque limiting control block diagram.  (5777798-2)

12.
STABILIZERS

The control circuit comprises three stabilizers by means of which current fluctuations in low-load conditions and Uc fluctuation in fast transient states are damped.

(See block diagram in figure 12.1.)

12.1
Torque stabilization

Current fluctuation is damped by means of the torque stabilization. The stabilization utilizes 

the derivation principle and affects the frequency reference value. The stabilization effect can

be determined separately for each modulation waveform by means of the parameters 

IRESTAB-GAIN_VP1...VP11 359TEE...364TEE. The time constant of the stabilization is 

determined by the parameter IRESTABFACTOR 365TEE, which is common to all 

modulation waveforms.

Parameters

Torque stabilization gain IRESTABGAIN_VP1 359TEE

-
Frequency range approx. 60...200 Hz

Torque stabilization gain IRESTABGAIN_VP3 360

-
Frequency range approx. 36...60 Hz

Torque stabilization gain IRESTABGAIN_VP5 361TEE

-
Frequency range approx. 25...36 Hz

Torque stabilization gain IRESTABGAIN_VP7 362TEE

-
Frequency range approx. 20...25 Hz

Torque stabilization gain IRESTABGAIN_VP9 363TEE

-
Frequency range approx. 10...20 Hz

Torque stabilization gain IRESTABGAIN_VP11 364TEE

-
Frequency range approx. 0...10 Hz

Torque stabilization time constant IRESTABFACTOR 365TEE

-
Common to all modulation waveforms.

12.2
Uc stabilization

Fluctuation of the intermediate circuit voltage is sup​pressed by means of the Uc 

stabilization.  The stabilization utilizes the derivation principle and affects the frequency 

reference value.  A stabilization gain can be determined by the parameter 

UCSTABGAIN 370TEE and the time constant of the stabilization is determined by the 

parameter UCSTABFACTOR 371TEE.

Uc stabilization parameters


Uc stabilization gain UCSTABGAIN 370TEE

Uc stabilization time constant UCSTABFACTOR 371TEE
12.3
Flux stabilization

During a drive operation with a low load in the frequency range 0...20 Hz, current fluctuates 

significantly.  This effect is suppressed by means of the flux stabilization.  The stabilization 

utilizes the derivation principle and affects the voltage reference value.  The stabilization 

effect is determined by means of the parameter FLUXSTABGAIN 367TEE and the time 

constant by the parameter FLUXSTABFACTOR 368TEE. The frequency range is 0...20 Hz.

Flux stabilization parameters


Flux stabilization gain FLUXSTABGAIN 367TEE

Flux stabilization time constant FLUXSTABFACTOR 368TEE






Figure 12.1.
Diagram of stabilization blocks.  (5777799-1)

13.
IR COMPENSATION (TORQUE MAXIMIZATION)

At the low frequencies (0...10 Hz) a significant voltage drop is produced by the stator 

resistance of the motor.  The drop is compensated by boosting the output voltage of the 

inverter so that the proper magnetization is achieved. The IR compensation is required

when load torque is present beginning from the zero frequency (release torque).

The IR compensation functional block comprises four functions:


-
developing a motor flux,


-
calculation of additional voltage,


-
peak current limiting control,


-
automatic search of maximum compensation.



(See block diagram in figure 13.1.)

13.1
Developing a motor flux

A motor flux has to be developed before a motor can be rotated.  Flux is developed by 

means of the PI controller, which is turned on after receiving the START command for the 

time determined by the parameter FLUXTIME 414TEE (in normal conditions 3 s).  The PI 

controller regulates the total current of the inverter I_TOT 224T with the reference value 

defined by the parameter IRCOMPCURRENT 70TEE. After the developing of the flux, the 

program stores a voltage refer​ence value used by the controller to the measuring point 

IRLEVEL 410T. This value is used by the IR compensation circuit as the voltage reference 

at the zero frequency.  The IR compensation gain is therefore selected by means of the 

parameter 70TEE.

Tuning of IRCOMPCURRENT 70TEE:


-
Start the drive without load and increase the speed to a frequency that 


corresponds to 2/3 of the motor Fn.


-
Read the content of parameter I_TOTFILT 205T and after that set the read


value to parameter IRCOMPCURRENT 70TEE. Normally the value of 70TEE will 


be around 150...300.

13.2
Calculation of additional voltage

An additional voltage provided by the IR compensation is produced at the zero frequency on

the basis of the measuring point 410T content. As the frequency increases the additional 

voltage is linearly reduced and eliminated at the frequency defined by the parameter 

IRCOMPPOINT 69TEE.

An additional voltage is not produced if the drive is in the gene​rator mode.  This is 

indicated by the ratio between the active current IDFILT 481T and the reactive current 

IQFILT 482T.  When IDFILT > IQFILT, an additional voltage is produced and when IDFILT 

< IQFILT/2, an additional voltage is not produced.

The IDFILT...IDFILT/2 is used as a hysteresis of the selection logic. When the frequency 

on the generator side drops below the value defined by the parameter GEN_IRCOMPPOINT

406TEE, the additional voltage begins to rise linearly towards the 410T zero frequency

value. This function is particularly important when changing the direction of rotation.

When the drive changes from the generator mode to the motor mode or vice versa, the 

rate of rise of the voltage is limited by the parameter IRFLUXSPEED 408TEE.

13.3
Peak current limiting control

When the IR compensation operates at a frequency below the limit defined by the 

parameter IRCOMPLIMIT 407TEE (5 Hz), the current limiting control is based on the peak 

current measurement. A P-type controller is controlling peakcurrent IPEAK_AD 418T
using parameter IPEAKLIMIT 419TEE as a reference value. Output of the controller 

TORQMAXCONTOUT 382T effects on parameter FREQREF2 226T. At frequencies above

5 Hz, the current limiting operates normally on the basis of the IRE.

Setting parameter 419TEE:


-
The initial value 140 is normally suitable.


-
Value of parameter 419TEE can reduce in proportion to currents if the nominal


current of motor is small compare to inverter's nominal current.

13.4
Automatic search of maximum compensation

When the IR compensation requirement of the drive significantly varies, the start-up can be facilitated by switching on the automatic search function.  This is done by setting IRCOMPSEL 85TEE to 3 and LEARNMODE 405TEE to 1. The automatic search circuit in

creases the additional voltage if the drive reaches the peak current limit. The increase of 

voltage decreases the frequency reference value by means of the peak current controller 

until the drive starts to operate.  If the drive is not able to start, the increase of voltage is 

terminated at the slip frequency.

The program stores the value of the additional voltage used by the automatic search circuit to the measuring point AUTOTORQMAX 409T(EE).  This value can be used in a subsequent start-up instead of the automatic search by setting the 405TEE to zero after the first start-up (motor running).

13.5
IR-compensation by using constant voltage addition

IR compensation is given directly as a voltage addition when IRCOMPSEL 85TEE = 1 and IRCOMPVOLTAGE 420TEE <> 0. As the frequency increases, the additional voltage

reduces linearly and is eliminated at the frequency defined by the parameter 

IRCOMPPOINT 69TEE.

This mode of IR compensation is used when one SAMI is feeding several motors

that can be switched ON and OFF.

IR compensation for SAMI STAR TF is activated by setting P85 = 9. The program prevents

the additional voltage at 0 Hz. The additional voltage is determined by parameters

IRCOMPVOLTAGE 420TEE and EMFKERROIN 421T. This mode can be used when

SAMI is feeding step up transformer.

13.6
IR compensation parameters

IR compensation selection IRCOMPSEL 85TEE

-
 0 = no IR compensation


- 
1 = IR compensation without automatic search


- 
3 = IR compensation with automatic search


- 
9 = IR compensation with SAMI TF (Step-up transformer) mode

IR compensation operating range IRCOMPPOINT 69TEE

- 
Scaling: 0.01 Hz (3000 = 30 Hz)

IR compensation starting current IRCOMPCURRENT 70TEE

- 
Scaling: 0.1 % of the rated current  (300 = 30 % of the


rated inverter current).

Duration of IR compensation after start-up, TORQMAXTIME 72TEE

- 
0  = IR compensation is on continuously


- 
>0 = IR compensation terminates after a specified number of seconds 


from the start-up.

IR compensation with constant voltage addition, IRCOMPVOLTAGE 420TEE

-
 0 = no voltage addition


- 
> 0  voltage addition activated


- 
Scaling: 16125 = 100 %
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Figure 13.1.
IR compensation block diagram.  (5777800-8)

14.
DC BRAKING

After STOP command, when DC braking is activated, the motor will be supplied with a 

current determined by parameter DCBRAKECURRENT 345TEE on a frequency 0.2 Hz.

The braking capacity of DC braking is about the same as with the braking by using SAMIs 

internal losses (UC-overvoltage activated). 

DC braking will give a stabile stopping.

The operation of program during the braking:


-
The modulator triggering pulses are taken off for a period 


RESTARTDELAY 75TEE.


-
SAMI is started on a frequency 0.2 Hz.


-
Motor will be supplied with a total current which is determined by a 


ramp and controller. The reference value is DCBRAKECURRENT 345TEE


and the actual value I_TOT 224T.


-
Motor will be supplied with a current during a time which is determined by 


a parameter DCBRAKETIME 346TEE. When time has elapsed SAMI will be 


stopped. Time can be changed during the braking.


-
Supplying of the current will be stopped by a fault tripping or if 
SAMI receives


a COAST STOP command.

It is possible to make a application program that determines the braking time as a function

of rotation speed. This will avoid unnecessary supplying of current.

14.1
Parameters of DC braking

Selection of DC braking, DCBRAKESEL 96TEE

-
0 = no DC braking


-
1 = DC braking selected

Current in DC braking, DCBRAKECURRENT 345TEE

-
Scaling: 1000 = rated current of inverter

DC braking period, DCBRAKETIME 346TEE

-
Scaling: 1 = 1s

15.
STALL PROTECTION

The stall protection stops the inverter when the motor is in apparent danger of overheating.  

The rotor is either mechanically stalled or the load is otherwise continuously too high.

The stall protection is activated if the inverter's total current exceeds the rated value and/or 

the torque limit control is turned on at least for the time defined by the parameter 

STALLTIME 83TEE and assuming that the output frequency is below the limit set by the 

parameter STALLFREQ 82TEE.

When the inverter stops, the message "MOTOR STALLED" is displayed on control panel 

CP2 and the fault code "FL 20" is displayed on control panel CP1.

15.1
Stall protection parameters

Selection of stall protection, STALLPROTECTSEL 86TEE

-
0 = no stall protection


-
1 = stall protection selected

Stall protection activation range STALLFREQ 82TEE

-
Scaling: 0.01 Hz step (1000 = 10 Hz)

Stall protection activation time STALLTIME 83TEE

-
Scaling: 1 s (10 = 10 s)

16.
SLIP COMPENSATION

The slip compensation function corrects a load effect on the motor speed in steady-state 

conditions.  A correction proportional to the actual torque (IRE_FILT 201T) and scaled by 

the parameter FSLIPSCALE 84TEE is made to the supply frequency of the motor.  The 

measuring point FSLIP 229T gives the magnitude of correction.  The slip compensation

does not operate at frequencies below 10 Hz.

16.1
Slip compensation parameters

Selection of slip compensation, SLIPCOMPSEL 89TEE

-
0 = no compensation


-
1 = compensation selected

Slip compensation scaling FSLIPSCALE 84TEE

-
compensation calculation formula:
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17.
RUNNING START

When using the running start function, the inverter searches for the frequency 

corresponding to the shaft speed of the rotating motor and is synchronized to it.  A search 

can also be made when shaft rotates in the direction opposite to the frequency reference.

The search frequencies of the running start are defined in accordance with the parameters 

FLYINGFREQMAX 60TEE (positive  frequency reference) and FLYINGFREQMIN 61TEE 

(negative frequency reference). A search is not performed in the direction in question if the 

absolute value of the parameter is below 3 Hz. The values of parameters 60TEE and 

61TEE are limited in the program so that the preset drive maximum speed of rotation 

(FREQMAX 62TEE, FREQMIN 63TEE) is not exceeded.

17.1
Running start operation

When the inverter is started, the output frequency is quickly raised to the value defined by

the parameter FLYINGFREQMAX 60TEE or FLYINGFREQMIN 61TEE, depending on the 

sign of the frequency reference value FREQREF1 225T.  The  voltage reference is raised 

to the value defined by the parameter FLSTARTVOLTAGE 472TEE (typically 15 %). There

after the frequency is brought down at the rate defined by the parameter FLYINGGAIN
474TEE until the shaft frequency is found.  The shaft frequency search is made by testing 

the torque actual value (IRE_FILT 201T).  When IRE goes to a value which is below the 

value of parameter FLYINGIRELIMIT 475TEE or when it reaches the minimum value 

(IRETHRESHOLD 468TEE), the shaft frequency is found.  Finally, the voltage refer​ence is 

brought up at the rate defined by the parameter FLYINGFLUXSPEED 470TEE to a value 

of the U/f-characteristic that corresponds to the frequency.  The maximum total start-up 

time in one direction is about 8 s.

A search in the direction opposite to the frequency reference is started if the shaft 

frequency has not been found in the direction corresponding to the frequency reference 

and the search frequency has dropped below the value defined by the parameter 

FLYINGFREQLIMIT 473TEE (3 Hz).  If the frequency cannot be found in either

 direction, the start-up procedure begins at 0 Hz.  (See block diagram in figure 17.1.)

In certain cases, when a running start is to be made at a relatively low speed (5 to 15 Hz), 

it may happen that, depending on the motor, the voltage drops to such a low value that the 

program cannot find the synchronous frequency.  In that case, additional voltage can be 

given to the drive at the zero frequency using parameter ZEROVOLTAGE 469TEE.

Note, however, that too much additional voltage will in​evitably lead to an overcurrent trip.  The initialization value of the parameter is 15.

17.2
Running start parameters

Selection of running start, FLYINGSTARTSEL 87TEE

-
0 = no running start


-
1 = running start selected

Positive search frequency FLYINGFREQMAX 60TEE

-
Scaling 0.01 Hz (6000 = 60 Hz)

Negative search frequency FLYINGFREQMIN 61TEE

-
Scaling 0.01 Hz  (-6000 = -60 Hz)

Running start voltage reference FLSTARTVOLTAGE 472TEE

-
Scaling in per cent of the rated value (15 = 15 %)

Running start voltage reference at the zero frequency ZEROVOLTAGE 469TEE

-
Scaling 0.1 % of the rated value (10 = 1 %)
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Figure 17.1.
Running start.  (5777801-6)

18.
POWER LOSS CONTROL

The power loss control circuit holds the inverter in operating condition during short (approx. 

0.5 s) power failures.  The energy required for operation is then taken from the kinetic 

energy available on the drive shaft.  If a power failure lasts longer than one second, the 

main contactor control logic will not be able to close the contactor any more even if the 

kinetic energy is sufficient.  In that case a backed-up auxiliary voltage should be used for 

the relay block.

Loss of the supply voltage is indicated in the inverter by a drop in the intermediate circuit 

voltage and by the loss of the auxiliary voltage in the relay block.  This in turn causes the 

main contactor to open.  The intermediate circuit voltage drops typically 15 % below the 

rated value in one millisecond.  The supply fre​quency of the motor is brought down at a 

rate at which a proper power output is obtained from the motor to keep the intermediate 

circuit voltage at its reference value.  The effect of the moment of inertia J on the drive 

shaft is set by means of the parameter J_GAIN 81TEE.

18.1
Control operation

When the voltage drops below the limit defined by the parameter PWDN_UCALARM 

433TEE, the control is activated.  A decrement proportional to the actual torque IRE_FILT 

and defined by the parameter PWDNSLIPGAIN 423TEE is given to the frequency value. 

After execution of the decrement, the frequency is integrated downward at a rate defined 

by the parameter J_GAIN 81TEE. Control of the intermediate circuit voltage is of the PD 

type.  The power loss control is always eliminated after a time defined by the parameter 

PWDNTIME 430TEE.  (See block diagram in figure 18.1.)

18.2
Power loss control parameters

Selection of control, NETFAILSEL 88TEE

-
0 = no power loss control


-
1 = power loss control selected

Gain of the drive's moment of inertia, J_GAIN 81TEE

-
A typical value is 300.  If the moment of inertia is especially high, the value 


should be reduced.
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Figure 18.1.
Power loss control.  (5777802-4)

19.
SPEED MEASUREMENT

The drive's rotational speed is measured by means of a pulse tachometer mounted on the 

rotor shaft.  The tachometer supplies two pulse trains, which are used for calculation of the 

rotor speed.  The direction of rotation is identified on the basis of the 90 degree phase shift 

between the two pulse trains.

The maximum rotational speed of the drive DRIVESPEEDMAX 155TEE is used to scale 

the highest rpm speed to correspond to the value 20000.

The SPEEDACT 235T measuring point gives the actual speed.  The numeric range of the 

measuring point is -20000 to +20000.  The SPEEDACT2 236T measuring point gives the 

filtered actual speed. The filter time constant is determined by means of the data 

communications parameters.  The parameter number 236 can be set to any transmission 

index and after that the time constant used will be the time interval of the appropriate 

transmission index so that 1 = 21 ms, 2 = 42 ms, etc.  If the 236T parameter is not defined 

for data communications transmission, the time constant is approx. 200 ms.

The number of tacho pulses per motor revolution is set to the parameter 

TACHOPULSENMBR 156TEE.

The pole pair number of the motor is set to the parameter POLEPAIRS 154TEE.

Tacho pulses can be supervised by means of two parameters.  The maximum difference 

allowed during running between two consecutive speed measurements can be set to the 

memory location TACHORIPPLE 78TEE.  The scaling of 78TEE is the same as for speed 

measurement.  Parameter TACHDELAY 174TEE can be used to set the maximum 

allowed delay for the tacho pulses generated after start command in multiples of 21 ms.

If a tachometer is used in which the phase shift changes from the 90 degrees as the speed 

increases (e.g. a magnetic tachometer), then the parameter TACHOPHASEDISABLE 

159TEE must be used to set a speed above which the identification of the direction of 

rotation is terminated.

19.1
Speed measurement parameters

Measuring points

Counter of negative tachometer pulses, NEGNTAKO 311T
Counter of positive tachometer pulses, POSNTAKO 312T
Actual speed SPEEDACT 235T

-
20000 corresponds to DRIVESPEEDMAX 155TEE


-
0...+20000

Filtered actual speed SPEEDACT2 236T

-
20000 corresponds to DRIVESPEEDMAX 155TEE


-
0...+20000

Actual speed in hertz, FACT 239T

-
5000 = 50.00 Hz


-
Shaft frequency * POLEPAIRS

Setting parameters

Selection of speed measurement, SPEEDMEASSEL 94TEE

-
0 = no speed measurement


-
1 = speed measurement selected

Maximum shaft speed DRIVESPEEDMAX 155TEE

-
revolutions per minute, rpm

Number of tachometer pulses per motor revolution, TACHOPULSENMBR 156TEE

-
pulses/revolution

Pole pair number of the motor, POLEPAIRS 154TEE
Speed limit above which identification of the direction of rotation is disabled, 

TACHOPHASEDISABLE 159TEE


-
0...20000

Tachometer type TACHOTYPE 160TEE
**** NOT AVAILABLE AS STANDARD ****

-
0 = 2-channel tachometer.  A 90 degree phase shift between the 


channels.


-
1 = 1-channel tachometer

Maximum permissible difference between two consecutive speed measurements, 

TACHORIPPLE 78TEE

-
0 = not in use, the difference value 1...20000

Time interval between tachometer pulses during running, TACHDELAY 174TEE

-
0 = no supervision, 1 = 21 ms, 2 = 42 ms, etc.
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Figure 19.1.
Speed measurement.  (5811293-3)

20.
SPEED CONTROL

The scalar control speed controller uses a tachometer signal to eliminate the error caused 

in the shaft speed by the slip of the cage induction motor. The slip is dependent on the 

load of the motor.  The normal speed control operating range is from 5 Hz to 

DRIVESPEEDMAX.

At frequencies below 5 Hz, speed control operates but its control charac​teristics are slow.

The speed control program includes the following functions:


-
Setting the speed reference


-
Speed reference integrator


-
Rounding function of the speed integrator


-
Acceleration compensation


-
PI control


-
Drooping

When the speed control option is selected, it always activates the setting of the speed 

reference and the speed integrator. The control parameter CONTROLSEL 71T can be 

used to switch control on and off at any time.
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Figure 20.1.
Speed control block diagram.  (5811294-1)

20.1
Setting the speed reference

The speed reference value can be set as required by the User at three addresses.  The 

speed reference can be sent direct to the communication table location SPEEDREF 27T.  The drive speed accelerates to speed 27T when the start command is given to the address 

START 2T.  The +/- pushbuttons of the control panel CP2 have an effect on the reference 

27T through the address DELTASPEEDREF 30T when 71TEE is 1. When the +/- 

pushbuttons are pressed the CP2 transmits a speed change reference which is added 

to the reference 27T.

The communication table contains two memory locations for presettable speed references 

SPEED1 167TEE and SPEED2 168TEE.  These parameters give the reference value 

when the given start command is START1_P 24T or START2_P 25T respectively.

When a value other than zero is sent to the memory location STOP 3T, the speed 

reference is set to zero and the drive is stopped by means of a speed integrator. A 

communication fault can be set to do the same.

The selection logic selects one of the four above-mentioned speed reference values and 

sets it to the measuring point SPEEDREF1 232T. The value is limited by SPEEDMAX 

51TEE in the positive direction and by SPEEDMIN 52TEE in the negative direction.

After the limiter, the reference signal passes through the speed integrator and the output 

obtained is ROWSPEEDREF2 295T.  The integrator acceleration and deceleration times 

are set using parameters SPEEDINTACC 53TEE and SPEEDINTDEC 54TEE.

20.2
Rounding function of the speed integrator

Changes occurring in the speed integrator output ROWSPEEDREF2 295T at the beginning and end of integration can be "softened" by a low-pass filter.  The effect of the filter is adjusted by means of the parameter SPEEDSOFTENTIME 58TEE.  The output obtained is the SPEEDREF2 233T which is the speed controller reference.  Parameter 58TEE gives the duration of the rounding function in units of 0.1 s.

20.3
Integrator control in running start

In running start, the measured actual speed SPEEDACT 235T is set to the speed 

integrator output ROWSPEEDREF2 295T and the measuring point SPEEDREF2 233T.  

Integration after start-up towards the reference value then begins at the actual shaft speed 

of the start-up moment.

20.4
Acceleration compensation

Acceleration compensation may sometimes be necessary during the acceleration stage. 

The magnitude of acceleration compensation is determined by means of the parameter 

KPSD TIME 59TEE.  The parameter 59TEE gives the time (in seconds) which the process 

requires to accelerate from 0 speed to 20000 (DRIVESPEEDMAX) speed with a torque 

requirement equal to the 0.5 Hz slip on the motor. The time is deter​mined by accelerating 

the drive when it is under speed control and observing the speed controller output 

FSLIPREF 240T. The magnitude of compensation is correct when, during acceleration, the 

speed controller output remains approximately at the same level as it would be when 

running at a constant speed.

The measuring point ACC_COMP 297T gives the magnitude of compensation in units of 

0.01 Hz.  The compensation is calculated only when the drive is speed controlled.
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Figure 20.2.
Speed reference setting.  (5811295-0)

20.5
PI control

The value SPEEDREF2 233T is used as the speed control reference and the SPEEDACT 

235T is the actual speed. The difference between these two speed values can be filtered 

by means of two consecutive low-pass filters, the filter time constants of which (in 

milliseconds) are FRS 55TEE and FRS1 74TEE.  The filters are bypassed by setting the 

time constants to zero.

The proportional gain KPS 57TEE and the integral action parameter TIS 56TEE are the 

speed control parameters.  The controller output produced is a frequency reference which 

is equal to the motor slip. The output is limited by the positive limit SPEEDSLIPMAX 300TEE 

and the negative limit SPEEDSLIPMIN 301TEE.  Since these parameters limit the motor slip, 

they also function as current limits.  The initialization value for the parameters is 1.5 Hz.

If the motor slip exceeds this value the limits must be adjusted equal to the motor slip, 

otherwise the drive will not give full torque.

The set limits are used in the constant flux range. In the field weakening range, the set 

limits are increased according to the 1/f characteristic.

The control parameters can be adjusted to some extent to various operating conditions 

using parameters KPSMIN 152TEE and KPSWEAKPNT 153TEE.  KPSMIN is the 

proportional gain of the controller when the controller output is zero.  As the controller 

output increases, the proportional gain changes linearly towards the gain KPS 57TEE.  

When the controller output exceeds the value of parameter KPSWEAKPNT 153TEE, 

the proportional gain is determined by parameter KPS 57TEE only.

Scaling of the controller:

When KPS = 100 and the reference value changes from 0 to 20000, the output changes 

from 0 to 50 (0.5 Hz).

TIS = integral action time in milliseconds 1000 = 1 s.
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Figure 20.3.
PI control.  (5811296-8)

20.6
Drooping

When certain amount of speed decrease caused by the load is to be accepted, a drooping can be set using parameter KPSP 50TEE.  The measuring point DROOPING 296T gives 

the magnitude of drooping in a unit of speed.

Scaling of KPSP:

The decrease of speed in units of 0.1 % when the drive operates under maximum load.

20.7
Speed control parameters

Selection of the speed control option, SPEEDCONTSEL 92TEE

-
0 = no speed control


-
1 = speed control selected

Selection of control mode, CONTROLSEL 71T

-
0 = frequency control


-
1 = speed control


-
2 = torque control

Filters FRS 55TEE and FRS1 74TEE

-
Scaling: millisecond

Control output limits SPEEDSLIPMAX 300TEE and SPEEDSLIPMIN 301TEE

-
Scaling: 150 = 1.5 Hz

Proportional gain for speed control KPS 57TEE

-
Scaling: % (when KPS is 100 and the difference value changes from 


0 to 20000, the output changes from 0 to 50)

Integral action time for speed control TIS 56TEE

-
Scaling: millisecond

Reference values

Direct external speed reference SPEEDREF 27T

-
0...+20000, 20000 = speed DRIVESPEEDMAX 155TEE

Fixed speed reference 1, SPEED1 167TEE

-
0...+20000

Fixed speed reference 2, SPEED2 168TEE

-
0...+20000

Change in the speed reference, DELTASPEEDREF 30T

-
-1000...+1000

Measuring points

Speed reference after the selection logic, SPEEDREF1 232T

-
0...+20000

Speed reference after the integrator, ROWSPEEDREF2 295T

-
0...+20000

Speed reference to the speed controller, SPEEDREF2 233T

-
0...+20000

Speed controller output FSLIPREF 240T

-
Scaling: 50 = 0.5 Hz

Frequency reference produced by the speed controller, FREQREF3 234T

-
Scaling: 5000 = 50 Hz

21.
TORQUE CONTROL

The torque controller of scalar control is a PI controller.  By varying the frequency the 

controller tries to keep the value of the active current IRE at the set point determined by the 

parameter TORQREF 26T.

Torque control is automatically switched off when the supply frequency decreases below 

5 Hz.The program then sets value 0 to the parameter 71T and the control mode is changed

to frequency control.

Above the field weakening point, the IRE reference is increased according to the 1/f 

characteristic.  Then, as the frequency increases, the value of IRE increases but the torque 

T_ACT 202T follows the reference TORQREF 26T.

When a STOP command is given in torque control, the drive shifts to frequency control and 

stops by means of a fre​quency ramp.

21.1
Torque control parameters

Selection of the torque control option, TORQCONTSEL 90TEE

-
0 = no torque control


-
1 = torque control selected

Selection of control mode, CONTROLSEL 71T

-
0 = frequency-controlled inverter


-
1 = speed-controlled inverter


-
2 = torque-controlled inverter

Torque control reference TORQREF 26T

-
Scaling: scaling of IRE

Actual torque T_ACT 202T

-
Scaling: scaling of IRE

22.
CHANGE OF THE CONTROL MODE

The scalar control program includes three control mode options: frequency, speed or 

torque control.  Selection of speed and torque control requires that the appropriate option 

be activated at the factory and the selection flag be set.

Change of the control mode is made by means of the parameter CONTROLSEL 71T:


71T = 0
frequency control


71T = 1
speed control


71T = 2
torque control

A change from one control mode to another can be made whenever required. At 

frequencies below 5 Hz and when a STOP command is given, torque control is 

automatically changed to frequency control.

23.
DROOPING BASED ON IRE

Parameter FREQDROOPING 73TEE is used to determine the decrease in frequency 

reference caused by the load.

The magnitude of a frequency droop is the product of IRE and parameter 

FREQDROOPING calculated from the following formula:
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The sign is determined by the direction of rotation so that when IRE is a positive value the 

output always has a decreasing effect on the absolute value of the frequency.

So with a positive direction of rotation the magnitude of drooping is -0.5 Hz when IRE is 

1000 and FREQDROOPING is 1000.

Parameter FREQDROOPING 73TEE should only be used with the frequency control mode.

24.
TREND BUFFERS

The inverter software contains 8 sampling buffers with 100 samples capacity.  The buffers 

can be used to acquire data showing behaviour of the measuring points.

Selecting the trend buffer option, TRENDBUFSEL 93TEE

-
0 = no trend buffers


-
1 = trend buffers selected

A sampling interval can be selected in a range which corresponds to time interval 4 ms to 

262 s/sample.

A triggering condition can be set for the first trend buffer which stores status data to the 

memory for a closer analysis.

Trends can be examined in analog form by monitoring a desired trend buffer content using 

the D/A converter or watching trend numeric values on the control panel.

Selecting the memory addresses to be monitored

Set the measuring point number to the trend control address that you are going to use.

The trend control addresses are:


191TEE
Trend buffer 1 connecting point


192TEE
Trend buffer 2 connecting point


193TEE
Trend buffer 3 connecting point


194TEE
Trend buffer 4 connecting point


195TEE
Trend buffer 5 connecting point


241TEE
Trend buffer 6 connecting point


242TEE
Trend buffer 7 connecting point


243TEE
Trend buffer 8 connecting point

Selecting a sampling interval

A sampling interval can be selected by means of the parameter TRENDIVAL 196TEE.

196TEE 
= 0  sampling is synchronized to the modulator


= 1  3 ms interval sampling


= 2  6 ms interval sampling


= 3  9 ms interval sampling, etc.

Selecting a triggering condition

A trend triggering occurs every time the inverter detects a fault, irrespective of the 

triggering condition. The trend triggering point then lies 80 samples before the fault instant 

and 20 samples after it.
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Figure 24.1.
Trend triggering caused by a fault.  (57778199)

A triggering condition is set for the first trend buffer by means of the parameter 

TRENDTRIG 197TEE.

197TEE 
= -1 triggering caused by a fault only


= <>-1 
triggering occurs when the deviation of two successive samplings 


exceeds the value set at this location.

A triggering can also be initiated manually by setting TREND_SAVE 199T parameter value

to <> 0.  The trend values of the triggering instant are then saved. The 199T content is 

automatically set to zero.







Figure 24.2.
A conditional or manual triggering.  (57778199)

Monitoring the trend triggering

The content of the TRIGCOUNT 200T measuring point is incre​mented every time a trend 

triggering occurs.  This can be used to control that the triggering condition is satisfied.

Trend content D/A conversion

The 4-channel D/A converter SAFT 154 DAC or the I/O card's own converters can be used 

for the trend content D/A con​version.  Each trend buffer has an address which is used by 

the D/A converter to convert trend discrete data to the analog form.  The converter should 

be scaled to the moni​tored signal magnitude.

The addresses are:

320T

Trend buffer 1

321T

"       "    
2

322T

"       "    
3

323T

"       "    
4

324T

"       "    
5

325T

"       "    
6

326T

"       "    
7

327T

"       "    
8

The sample conversion interval is 210 ms/sample.  The sampled data contain a 

synchronizing pulse which identifies a trend's start instant.
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Figure 24.3.
An analog representation of a trend buffer discrete content.  (57778199)

Monitoring the numeric content of the trends on the control panel

The numeric values of the trends can be monitored at the measuring points 500TM to 1299TM as follows:

 500TM... 599TM

Trend buffer 1

 600TM... 699TM

Trend buffer 2

 700TM... 799TM

Trend buffer 3

 800TM... 899TM

Trend buffer 4

 900TM... 999TM

Trend buffer 5

1000TM...1099TM

Trend buffer 6

1100TM...1199TM

Trend buffer 7

1200TM...1299TM

Trend buffer 8

The measuring points 320T to 327T can also be used on control panel CP1.  The content 

of these memory locations provide a general view of the trend development.

25.
D/A CONVERTER

The 4-channel SAFT 154 DAC D/A converter can be connected to the SAFT 187 CON 

control card of the inverter to provide D/A conversion of the content of the measuring 

points.  Figure 24.1 shows the block diagram of the D/A converter.

Selection of the D/A converter option, DATRANSFSEL 95TEE

-
0 = no D/A converter


-
1 = D/A converter selected





Figure 25.1.
Block diagram of the D/A converter.  The figure shows the 


measuring points and parameters of channel 1. (57778202)

Use of the D/A converter

The SAFT 154 DAC card includes four separate D/A conversion channels.  Every channel 

has four control adjusting param​eters.  The programmable updating interval of one 

channel is 6 ms.

Selecting the monitored data (channel 1)

The monitored measuring point is defined by the parameter DA1ADDR 187TEE and the 

reference measurement point by the parameter DA1REFADDR 186TEE.

Sign selection (channel 1)

Positive numbers are selected by setting the content of DA1MODE 189TEE to zero. In that 

case the numeric range of the D/A converter is as follows:





0 = -5 V




     255 = +5 V

Signed numbers are selected by setting the content of DA1MODE 189TEE to a value 

other than 0.  In that case the numeric range of the D/A converter is as follows:




   -128 = -5 V



      
       0 =  0 V



   
 +127 = +5 V

Scaling is executed by means of parameter DA1SCALE 188TEE as follows:


188TEE
=
0
No scaling




=
1
OUTPUT = INPUT/2




=
2
OUTPUT = INPUT/4




=
3
OUTPUT = INPUT/8




=
4
OUTPUT = INPUT/16




=
5
OUTPUT = INPUT/32




=
6   
OUTPUT = INPUT/64




=
7
OUTPUT = INPUT/128




=
8
OUTPUT = INPUT/256




=  256   
OUTPUT = INPUT * 2




=  512
OUTPUT = INPUT * 4




=  768
OUTPUT = INPUT * 8




=1024
OUTPUT = INPUT * 16




=1280   
OUTPUT = INPUT * 32




=1536
OUTPUT = INPUT * 64




=1792
OUTPUT = INPUT * 128

Channel-related parameters of the D/A converter

Channel 1


-
measuring point to be monitored
DA1ADDR
187TEE


-
reference measuring point
DA1REFADDR
186TEE


-
scaling



DA1SCALE
188TEE


-
mode of operation


DA1MODE
189TEE

Channel 2


-
measuring point to be monitored   
DA2ADDR
253TEE


-
reference measuring point         
DA2REFADDR
252TEE


-
scaling



DA2SCALE
254TEE


-
mode of operation

  
DA2MODE
255TEE

Channel 3


-
measuring point to be monitored
DA3ADDR
453TEE


-
reference measuring point
DA3REFADDR
452TEE


-
scaling



DA3SCALE
454TEE


-
mode of operation

  
DA3MODE
455TEE

Channel 4


-
measuring point to be monitored   
DA4ADDR
457TEE


-
reference measuring point
DA4REFADDR
456TEE


-
scaling



DA4SCALE
458TEE


-
mode of operation

  
DA4MODE
459TEE

Example of the D/A converter use

A D/A converter is used to monitor a difference between a frequency reference value and a 

frequency actual value in channel 1.

The content of the measuring point FRREF 231T is set to the address 187TEE.

FRREF 231T is the frequency reference value of the modulator.

The content of the measuring point FREQREF 29T is set to the address 186TEE.

FREQREF 29T is the frequency reference of the inverter.

Conversion of the difference between the contents of two selected measuring points is 

executed.  If, for example, the content of 231T is 3452 and that of 29T is 5000

,

a conversion of the difference 3452 -5000 = -1548 is executed.

Since the number has a sign, the content of 189TEE is set to <>0.

Since the number is not in the converter's numerical range, it is scaled by setting 

188TEE = 4. The conversion of the number -96 (-1548/16) which is in the D/A converter's 

numerical range (-128 to +127) is then executed.

If, after the scaling, the measured variable exceeds the converter's numerical range,

an overflow occurs.  (-128 to +127 or 0 to 255.)

26.
MOTOR THERMAL MODEL

The thermal model is a one way to indicate the motor temperature.The model uses

the total motor current I_TOTFILT 205T for calculation of the motor's temperature rise.

The angle points of the motor's load capacity curve are given to the model as torque

values (1000 = TN) ,see the figure below.The model transforms the load torque curve

to a load current curve by means of motor rating plate data. It also takes into account

the changes in the motor's temperature time constant as a function of the frequency.

The result of the calculation is used for overload protection of the motor.






Figure 26.1. Motor load curve. (6111375-4)

Basic equations of the program:








-
SYMBOL 81 \f "Symbol" = temperature rise


-
SYMBOL 81 \f "Symbol"1 = temperature rise (heating)


-
SYMBOL 81 \f "Symbol"2 = temperature rise for the last calculation minus cooling of the motor in 



time of the IVAL (820ms)


-
SYMBOL 116 \f "Symbol" n = nominal thermal time constant of the motor


-
SYMBOL 81 \f "Symbol"N = nominal value of the motor's temperature rise with selected load



capacity


-
KSYMBOL 116 \f "Symbol" = effec of frequency on the thermal time constant


-
Kf = effec of frequency on the loadability curve







Figure 26.2.  Behaviour of the KSYMBOL 116 \f "Symbol" and the Kf as a function of frequency.


(61113789)

The thermal time constant of the motor is given by the parameter MOT_THERM_TC(394TEE).

It is the time at which the temperature rises to 63% of the nominal value with nominal 

current. Table 1 lists the time constants of the ABB's HXR squirrel cage motors.

The maximum value of the time constant MOT_THERM_TC(394TEE) in the program is 6000 s.







Figure 26.3.  Motor thermal time

	
	Number of poles

	
	2
	4
	6

	Pn (kW)
	t (s)
	t (s)
	t (s)

	18.5
	1260
	1860
	2340

	22
	1380
	2040
	2760

	30
	1680
	2220
	2940

	37
	1860
	2460
	3180

	45
	2040
	2640
	3420

	55
	2220
	2820
	3660

	75
	2400
	3120
	3920

	90
	2640
	3300
	4320

	110
	2820
	3600
	4680

	132
	3120
	3960
	5100

	160
	3420
	4320
	5700

	200
	3780
	4740
	6420

	250
	3780
	4740
	6420

	315
	3780
	4740
	6420



Table 1. Time constants of the ABB's HXR squirrel cage motors

The tripping and alarm limits are be set as per cent values of the nominal temperature

rise, 100 = 100%. The alarm limit is given by the parameter 

CALC_MOT_TEMP_ALARM_LIM (399TEE) and the tripping limit is given by the parameter

CALC_MOT_TEMP_TRIP_LIM (400TEE).

E.g.Let us assume that ambient temperature is 20 SYMBOL 176 \f "Symbol"C,MOT_THER_TORQ_0Hz (395TEE)

is 400 = 40% and MOT_THER_TORQ (396TEE) is 900 = 90%. The alarm limit is 110 SYMBOL 176 \f "Symbol"C 

and the tripping limit is 120 SYMBOL 176 \f "Symbol"C. The per cent value of the temperature rise is calculated as

follows:



SYMBOL 81 \f "Symbol" = Tlimit - Tenviroment  SYMBOL 222 \f "Symbol"


100 SYMBOL 176 \f "Symbol"C = 120 SYMBOL 176 \f "Symbol"C - 20 SYMBOL 176 \f "Symbol"C

The figure 26.4 gives for 100 SYMBOL 176 \f "Symbol"C and 0.9*Tn 112% on the vertical axis.

According to this the value of the parameter CALC_MOT_TEMP_TRIP_LIM (400TEE) should be set to 112 %.

The presumption is that the final temperature rise of the motor with 0.9*Tn torque is 90 SYMBOL 176 \f "Symbol"C!

In the model 90 SYMBOL 176 \f "Symbol"C corresponds to a temperature rise of 100 %. This value is normally set

into CALC_MOT_TEMP_ALARM_LIM(399TEE)

26.1
The effect of different loads on temperature rise

It is important to observe different thermal behaviours of different motors. Some motors 

may have the same temperature rise with lower torque. Figure 26.4 illustrate thermal

behaviour of typical motor.

Alarm and tripping limit values can be read from curve T = 0.9 * Tn.

Calculated temperature rise ( SYMBOL 176 \f "Symbol"C ) of the torque at the nominal speed of motor can be

read from the intersection point of curves T = 0.7 * Tn ....T = 1.0 * Tn and SYMBOL 81 \f "Symbol" = 100 %.





Figure 26.4.  The characteristic of the temperature rise.

The actual value of the temperature rise can be read from the parameter CALC_MOT_TEMP
(401T), 100 = 100% of nominal motor temperature rise.

The calculation of the temperature rise starts from the beginning (i.e.situation of the cold 

motor) every time the auxiliary voltages are connected.

In case of multi-motor drive individual motors temperature cannot be indicated with the thermal model.

26.2
Thermal model panel indications

When the temperature exceeds the limits,the alarm is displayed on CP 1 and CP 2.

	Limit
	CP 1
	CP 2
	Signal

	Alarm
	SA 60
	MOT OVERTEMP ALM
	FAULTWORD2 (212TM)

Bit 8 = 1

	Tripping
	FL 29
	MOT OVERTEMP FLT
	FAULTWORD1 (211TM)

Bit 5 = 1


26.3
Thermal model setting parameters

The thermal model is activated by means of the following parameters. If any value 

different from 0 is set to any of these parameters, then thermal model will be active.


MOT_THERM_TC 394TEE


MOT_THER_FREQ 398TEE


MOT_TEMP_TRIP_LIM 400TEE

Thermal time constant of the motor, MOT_THERM_TC 394TEE


-
Scaling: 1 = 1 second

Maximum continuous torque at 0 Hz, MOT_THER_TORQ_0Hz 395TEE

-
Scaling: 1000 = Tn

Maximum torque at the frequency of 398TEE, MOT_THER_TORQ 396TEE

-
Scaling: 1000 = Tn

Frequency limit below which the cooling ability of a self ventilated motor decreases,

MOT_THER_FREQ 398TEE


-
Scaling: 100 = 1 Hz

Alarm limit of calculated motor temperature, CALC_MOT_TEMP_ALARM_LIM 399TEE

-
Scaling: 100 = 100%

Tripping limit of calculated motor temperature, CALC_MOT_TEMP_TRIP_LIM 400TEE

-
Scaling: 100 = 100%

26.4
Input signals:

Filtered actual value of the total current, I_TOTFILT 205T

-
Scaling: 1000 = nominal SAMI current

Filtered actual value of the output frequency, FR_ACT 208T

-
Scaling: 1000 = 10 Hz

26.5
Output signals:

Calculated temperature of the motor, CALC_MOTOR_TEMP 401T

-
Scaling: 100 = 100% rise of the nominal motor temperature

Nominal motor current, IMOT_N 402T

-
Scaling: 1000 = nominal SAMI current

The highest continuous current at 0 Hz which the motor can withstand thermally.

The control program calculates the current according the nominal values and P395TEE,

MOT_THER_CURR_0Hz 403T


-
Scaling: 1000 = nominal motor current

Fault indication, FAULTWORD1 211TM

-
Bit 5 = 1, motor overtemperature fault

Fault indication, FAULTWORD2 212TM

-
Bit 8 = 1, motor overtemperature alarm





27.
COMMUNICATION TABLE

Each table location provides data in accordance with the following header:

TYP
D
H
High Limit   Low Limit   Init   Explanation

TYP = T
if the value is saved only in the RAM memory and is not protected against 
power failures,

TEE
if the value is stored in the EEPROM memory,

TM
if the value is stored to the battery-backed up RAM memory.

D =
Decimal address.

H =
Hexadecimal address.

High Limit =
The largest number that can be stored at the given address.  (The program does not accept a number with a value above this limit and displays the "PARAM TOO HIGH" message on control panel CP2 and "SA 54" on control panel CP1.)  If a number is not specified, the high limit is assumed to be +32767.

Low Limit =
The smallest number that can be stored at the given address (as for High Limit value but in this case messages "PARAM TOO LOW" on control panel CP2 and "SA 53"

on control panel CP1 are displayed). If a number is not specified, the low limit is assumed to be -32768.  If both limits have been set to zero, the parameters cannot be stored to this memory location.  After an attempt to save to memory location with zero limits, the "ILLEGAL PARAM" message is displayed on  control panel CP2 and "SA 55" is displayed on control panel CP1.

Init. =
Initialization value which is stored to the memory location when an empty EEPROM is installed on the card.  The value is equal to 0 if the initialization value is not given.

Explanation = 
Explanation. If not presented the parameter has no meaning in the given program version.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
1
001



SELMABLOCKS0/







SAMINODECOMM







Parameters can have two 







meanings:







A:

No ABB Master Fieldbus interface:

Selma can send control commands to this location. Stored commands are used as input data for a func​tional block.  E.g. for a start-up request or as a frequency reference.

B:

ABB Master Fieldbus interface:

If the connection between Master and SamiNode is interrupted, parameter will have a value 1. If the connection between SAMI and SamiNode is interrupted, parameter will have a value 2. SAMI acts according to mode selection SAMINODE_CONT 2351TEE

T
2
002



START.
Start-up request.  When the given value is <> 0, the inverter starts up at a frequency defined by 29T or at a speed defined by 27T, depending on the selection made by 71T.

T
3
003



STOP.
Stop request. When the given value is <> 0, the inverter integrates the frequency towards 0 and stops when the frequency falls below the 77TEE parameter value.

T
4
004



SELMABLOCKS1
Selma can send control commands to this location. Stored commands are used as input data for a functional block. E.g. for a start-up request or as a frequency reference.

T
5
005



SELMABLOCKS2






See 4T.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
6
006



SELMABLOCKS3/







FAULTMSGES






Parameters can have two 







meanings:

A:

No ABB Master Fieldbus interface:

Selma can send control commands to this location. Stored commands are used as input data for a functional block. E.g. for a start-up request or as a frequency reference.

B:

ABB Master Fieldbus interface:

Counter for error messages in SamiNode.

T
7
007 



LOCKPANEL
T
8
008 


1
EEPROMLOCK






When the given value is 1, 







parameters are stored to the 







EEPROM memory.

T
9
009



TBCTRANSMIT1






Control Word used to determine 







transmission intervals of the SAFT 







188 IOC card's I/O input signals.

T
10
00A



TBCTRANSMIT2






As in the above.

T
11
00B



Reserved

T
12
00C



RESET






Fault reset.  When set to a <> 0







value, the faults of the inverter are 







reset.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
13
00D



STATUS_CMD






Control Command code packed to 







one parameter.  Each bit of the 







word corresponds to a certain 







function of the device as follows:







Bit






 
0 = STOP by ramp







1 = STOP by current limit (speed 







control)







2 = COAST STOP







3 =







4 = 







5 =







6 = START at 27T/29T speed







7 = START at 161T/167T speed







8 = START at 162T/168T speed







9 = RESET







10 = Bypass of the speed 







integrator (speed control).







11 = 







12 =







13 =







14 =







15 =







RESET sets STATUS_CMD to zero.







When STATUS_CMD is in use,







instructions from other Control 







Words are not accepted.

T
14
00E



CP2_ANALOG






At this location Control Panel CP2 







saves its analog input data.







Application functional block input.

T
15
00F



ANAOUT2
T
16
010



ANAOUT3
T
17
011

T
18
012

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
19
013



CP1_BUTTONS
The SAFT 188 IOC interface card sends CP1 pushbutton signals in the packed bit form to this address. The content of this location is unpacked in the CP1 BUTTONS application block to the separate locations.

T
20
014


0
SELMASTOPC






The content of this counter is 







incremented by 1 after each stop 







command (2T) received from the 







serial data communications 







channel.

T
21
015


0
DRIVESTOPC






The content of this counter is 







incremented by 1 after each stop 







command initi​ated by the inverter 







(e.g. a fault stop).

T
22
016 



COAST_STOP






Stop command.  When <> 0, the 







inverter is stopped immediately.

T
23
017



BUTTONSWORD






CP2's pushbutton signals in 







packed bit form. Input to an







application block.

T
24
018



START1_P






Start-up request.  When the given







value is <> 0, the inverter is started







at the 161TEE frequency reference







or at the 167TEE speed reference,







depending on the selec​tion made







by 71T.

T
25
019



START2_P






Start-up request.  When the given 







value is <> 0, the inverter is started 







at the 162TEE frequency reference







or at the 168TEE speed reference,







depending on the selec​tion made







by 71T.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
26
01A
+1400
-1400

TORQREF






Signed torque reference. Scaling 







according to IRE, 1000 = rated 







value.

T
27
01B
+20000
-20000

SPEEDREF






Signed speed refer​ence. (Speed 







control) 20000 = DRIVESPEEDMAX.

T
28
01C

T
29
01D
+20000
-20000

FREQREF






Signed frequency reference.







100 = 1.00 Hz.

T
30
01E
1000
-1000

DELTASPREF






CP2 sends to this address an 







increment value which is summed 







with the content of location 29T. 







There after it is automatically set 







to 0. When speed control is 







selected, the increment value is 







summed with the content of 27T.

T
31
01F 
1000 
-1000

DELTASPREF1






CP2 sends to this address an 







increment value which is summed 







in a functional block. Thereafter it 







is automatically set to 0.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
32
020



This location is reserved for saving







display messages transmitted 







between Control Panels and the 







inverter.

T
33
021





- " -

T
34
022





- " -

T
35
023





- " -

T
36
024





- " -

T
37
025





- " -

T
38
026





- " -

T
39
027





- " -

T
40
028





- " -

T
41
029





- " -

T
42
02A





- " -

T
43
02B





- " -

T
44
02C





- " -

T
45
02D





- " -

T
46
02E



SELMABLOCKS4






See 4T.

T
47
02F



SELMABLOCKS5






See 4T.

TEE
48
030  


1
SCALARCONTROL






Bypass of controllers.







<>0= control connected







    0= no control

TEE
49
031



FRSSPEEDSTEP






If = 0, a 238T parameter value is







summed with a speed reference 







value prior to filtering of the 







difference value (55TEE and 







74TEE). 







If <>0, a 238T parameter value is







summed with a speed reference 







value after filtering (speed control).

TEE
50
032
200

0
KPSP






Drooping (speed con​trol). Scaling:







10 = 1 % decrease of the rated 







speed under rated load.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
51
033
20000
0
20000
SPEEDMAX






Signed high limit of a speed 







reference value. 







E.g. if DRIVESPEEDMAX 







(155TEE) is set to 1500 (= 1500 







rpm) the speed corresponds to the 







actual value of 20000. If 51TEE is 







now set to 10000, the drive can 







only have 750 rpm (speed control).

TEE
52
034
0      
-20000  
-20000
SPEEDMIN






Signed low limit of the speed 







reference value. It has the same 







meaning as the 51TEE but in the 







negative direction. (Speed control)

TEE
53
035
600
1
20
SPEEDINTACC






The acceleration time of the 







speed reference from 0 to the 







value defined by 155TEE







(DRIVESPEEDMAX). 







1 = 1 s (speed control).

TEE
54
036
600
1
20
SPEEDINTDEC






The deceleration time of the speed 







reference from the speed defined by







155TEE (DRIVESPEEDMAX) to 0.







1 = 1 s (speed control).

TEE
55
037
1000
0

FRS






The time constant of the first filter 







expressed in ms. The lowest value 







that can be used is 10 ms. 







0 = filter is bypassed (speed control)

TEE 
56
038
30000
0
1500
TIS






Control parameter for adjustment of







the integral action of the speed 







controller. 







1000 = 1 s.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
57
039
30000
0
2000
KPS






Control parameter for adjustment of







the proportional gain of the speed 







controller.

TEE 
58
03A
300

0
SPEEDSOFTENTIME






Duration of the rounding function to 







soften the changes occurring in the 







speed reference. Scaling: 10 = 1 s.

TEE
59
03B
600

0
KPSDTIME






Acceleration compensation factor.







The KPSDTIME is the time required 







by the drive to accelerate to the 







rated speed with the rated torque.

TEE 
60
03C
10000
5
6000
FLYINGFREQMAX






Running start search frequency in 







the positive direction.10000=100 Hz.

TEE
61
03D
-10000
-5
-6000
FLYINGFREQMIN






Running start search frequency in 







the negative direction.







-10000 = -100 Hz.

TEE
62
03E
20000
-20000
6000
FREQMAX






High limit of the frequency reference 







value.







10000 = 100 Hz.

TEE
63
03F
20000
-20000
-6000
FREQMIN






Low limit of the frequency reference 







value.







-10000 = -100 Hz.

TEE
64
040
6000
10
200
FREQINTACC






The acceleration time of the 







frequency reference value integrator 







from 0 to +100 Hz.







10 = 1 s.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
65
041

0
380
SAMI_AC_RATEDVOLTAGE






The rated supply voltage of the 







frequency converter expressed in 







volts. It is used for the Uc 







measurement calibration and for 







current limit scaling of 415 V units.

TEE
66
042
6000
10
200
FREQINTDEC






The deceleration time of the 







frequency reference value integrator 







from +100 Hz to 0.







10 = 1 s.

TEE
67
043
120
0
100
MAXOUTPUTVOLTAGE






Maximum output voltage of the 







inverter.







100 = rated output voltage.

TEE
68
044
20000
2000
5000
FIELDWEAKPNT






Field weakening point frequency 







expressed in 0.01 Hz.  At this 







frequency the output voltage 







reaches a value of 67TEE when Uc 







has the rated value.  It specifies the 







slope of the U/f linear function plot 







together with the 67TEE parameter.







5000 = 50 Hz.

TEE
69
045
20000
0
3000
IRCOMPPOINT






IRCOMPPOINT defines the 







frequency at which the IR 







compensation effect is terminated.







1000 = 10 Hz.

TEE
70
046
1200
0
300
IRCOMPCURRENT






An initial current of the IR 







compensation. 







1000 = rated output







current of the inverter.

T
71
047
2
0

CONTROLSEL






Control mode selection. 







0 = Frequency control







1 = Speed contro​l







2 = Torque control

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
72
048
180
0

TORQMAXTIME






An IR compensation effect time 







after start-up. 10 = 10 s.







0 = IR compensation is continuously







connected.

TEE
73
049
5000
0

FREQDROOPING






Drooping based on IRE.

TEE
74
04A
1000
0

FRS1






The time constant of the second 







filter of the speed controller,







expressed in ms. The lowest value 







is 10 ms.







0 = filter is bypassed.(Speed control)

TEE
75
04B
20000
0
3000
RESTARTDELAY






Restart delay.  1000 = 1 s.

TEE
76
04C
1000
300
870
COSFIIFACTOR







Motor power factor. 870 = 0.87

TEE
77
04D
20000
0
100
STOP_FREQ






Absolute value of the frequency 







below which the inverter is stopped 







after a stop command (ceases 







modulation).  100 = 1 Hz.

TEE
78
04E
20000
0

TACHORIPPLE






0 = Not in use.  If the difference 







between two successive speed 







measurements (21 ms) is greater 







than the content of parameter 







78TEE, the drive is stopped and 







a tachometer fault is reported.

TEE
79
04F
1400
300
1000
IREMAX






Torque limit in motor operation 







(active current component). 







1000 = active component 







corresponding to the rated inverter







current when COSFIIFACTOR







76TEE is given.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
80
050
-300
-1400
-1000
IREMIN






Torque limit in generator operation.







Scaling as in the above.

TEE
81
051
2000
0
300
J_GAIN






Effect of the moment of inertia 







J in power loss control.

TEE
82
052
3000
10
1000
STALLFREQ






High limit for the stall protection 







activation frequency.







1000 = 10 Hz.

TEE
83
053
180
1
10
STALLTIME






Stall protection activation time.







1 = 1 s.

TEE
84
054
500
0
50
FSLIPSCALE






Slip compensation scaling. The 







drive frequency is corrected by 







means of the slip compensation in 







such a way that the motor's actual 







RPMs correspond to the frequency 







reference value.







Scaling:










TEE
85
055



IRCOMPSEL
 





IR compensation selection:







 0 =
no IR compensation.







 1 =
IR compensation without 







an automatic search.







 3 =
IR compensation with an 








automatic search.







 9 =
SAMI STAR TF mode.

TEE
86
056



STALLPROTECTSEL






Stall protection selection:







 0 =
no stall protection







 1 =
stall protection selected.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
87
057



FLYINGSTARTSEL






Running start selection:







 0 =
no running start







 1 =
running start selected.

TEE
88
058



NETFAILSEL






Power loss control selection:







 0 =
no power loss control 







 1 =
power loss control selected.

TEE
89
059



SLIPCOMPSEL






Slip compensation 
selection:







 0 =
no compensation







 1 =
compensation selected.

TEE
90
05A



TORQCONTSEL






Torque control selection:







 0 =
no torque control







 1 =
torque control selected.


TEE
91
05B


1
INTEGMODESEL






Selection of the inte​grator S curve:







 0 =
no S curve







 1 =
S curve is selected.

TEE
92
05C



SPEEDCONTSEL






Speed control selection:







 0 =
no speed control







 1 =
speed control selected.

TEE
93
05D


1
TRENDBUFSEL






Trend buffers selection:







 0 =
no trend buffers







 1 =
trend buffers selected.

TEE
94
05E



SPEEDMEASSEL






Speed measurement selection:







 0 =
no speed measurement







 1 =
speed measurement 







selected.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
95
05F



DATRANSFSEL






Selection of SAFT 154 DAC D/A 







converter:







 0 =
no D/A converter







 1 =
D/A converter selected. 

T
96
060



DCBRAKESEL






Selection of DC braking







 0 =  no DC braking







 1 =  DC braking selected

T
97
061

T
98
062

TEE
99
063



SIGN






Sign of numbers displayed on the 







left and in the middle of the CP2.







 0 =
sign is the same as that of 







the quantity to be displayed







 1 =
reversed sign

TEE
100
064
30000
1
1
DISPMUL0






Scaling factor of the CP2 left 







display.

TEE
101
065
30000
1
10
DISPDIV0






Divider of the CP2 left display.

TEE
102
066
3
0
1
DISPPNT0






Number of decimal fractional digits 







on the CP2 left display.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
103
067
2224
0
29
DISPSRC0






An address of the table location 







displayed on the left is saved at 







this address.







A left display is achieved when 







content of a location addressed by







103TEE is multiplied by the content







of 100TEE and divided by the 







content of 101TEE. The decimal 







point position of an obtained integer







number is determined so that the 







number of fractional digits 







corresponds to the number defined 







by 102TEE.

TEE
104 
068
30000
1
1
DISPMUL1






Scaling factor of the CP2 central 







display.

TEE
105
069
30000
1
10
DISPDIV1






Divider of the CP2 central display.

TEE
106
06A
3
0
1
DISPPNT1






Number of decimal fractional digits 







on the CP2 central display.

TEE
107
06B
2224
0
208
DISPSRC1






An address of the table location 







displayed in the CP2 central display 







is saved at this address. 







A display read-out is developed as 







for the 103TEE.

TEE
108
06C
30000
1
1
DISPMUL2






Scaling factor of the CP2 right 







display.

TEE
109
06D
30000
1
10
DISPDIV2






Divider of the CP2 right display.

TEE
110
06E
3
0
0
DISPPNT2






Number of decimal fractional digits 







on the CP2 right display.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
111
06F
2224
0
205
DISPSRC2






An address of the table location 







displayed in the CP2 right display is 







saved at this address. 







A display read-out is developed as 







for the 103TEE.

TEE
112
070
2224
0

REQUESTMSGE






Parameter request.  A number of a 







parameter to be requested for the







inverter is saved at this address.

TEE
113
071



ANSWERMSGE






Parameter response. The inverter 







answers the request by using this 







location and saves as a data the 







content of the requested address. 







When the inverter receives a 







message with address 113, it saves 







the obtained value to the table







location which was last requested 







by address 112T.

TEE
114
072
30000
0
10
IVAL0






The interval at which the inverter 







transmits the content of the table 







location determined in 115TEE.







1 = 21 ms







The inverter does not accept the 







values of IVAL0...7 which overload 







the communications channel.

TEE
115
073
255
0
247
IX0






The address of the parameter which







is to be transmitted at an interval 







determined by 114TEE.

TEE
116
074
30000
0
9
IVAL1






Transmission interval.  As 114TEE.

TEE
117
075
255
0
248
IX1






A quantity to be transmitted.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
118
076
30000
0
9
IVAL2
TEE
119
077
255
0
249
IX2
TEE
120
078
30000
0
8
IVAL3
TEE
121
079
255
0
15
IX3
TEE
122
07A
30000
0
8
IVAL4
TEE
123
07B
255
0
16
IX4
TEE
124
07C
30000
0

IVAL5
TEE
125
07D
255
0

IX5
TEE
126
07E
30000
0

IVAL6
TEE
127
07F
255
0

IX6
TEE
128
080
30000
0

IVAL7
TEE
129
081
255
0

IX7
TEE
130
082
30000
0
1
NORMALMSGE






Transmission interval of CP2 normal 







display messages.







 1 = 420 ms







 2 = 840 ms, etc.

TEE
131
083
30000
0
10
DIAGNMSGE






Transmission interval of CP2 fault 







display messages.







 1 =
420 ms







 2 =
840 ms, etc.

T
132
084
2500
0

REQUESTMSGE_BOX2






Parameter request.







An address of a parameter to be 







requested from the inverter is 







written to this address.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
133
085



ANSWERMSGE_BOX2






Parameter response.







The inverter answers the request by 







using this location and saves as a 







data the content of the requested 







address.







When the inverter receives a 







message with address 133, it saves 







the obtained value to the table 







location which was last requested 







by address 132T.


TEE
134
086
30000
0
10
IVAL0-2






The same as 114TEE for serial data 







communications channel 2.

TEE
135
087
255
0
213
IX0-2






The same as 115TEE for serial data







communications channel 2.

TEE
136
088
30000
0
21
IVAL1-2






As in the above.

TEE
137
089
255
0
214
IX1-2






As in the above.

TEE
138
08A
30000
0

IVAL2-2
TEE
139
08B
255
0

IX2-2
TEE
140
08C
30000
0
50
IVAL3-2
TEE
141
08D
255
0
210
IX3-2
TEE
142
08E
30000
0

IVAL4-2
TEE
143
08F
255
0

IX4-2
TEE
144
090
30000
0

IVAL5-2
TEE
145
091
255
0

IX5-2
TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
146
092
30000
0

IVAL6-2
TEE
147
093
2224
0

IX6-2
TEE
148
094
255
0

IXS6-2






The same as in the above with the 







exception that the content of the 







location defined by 147TEE is sent 







using the address given here.

TEE
149
095
30000
0

IVAL7-2
TEE
150
096
2224
0

IX7-2
TEE 
151
097
255
0

IXS7-2






The same as 148TEE.

TEE
152
098
32767
0
0
KPSMIN






Proportional gain of a speed 







controller with a zero output.

TEE
153
099
500
0

KPSWEAKPNT






When the absolute value of the 







speed controller output overshoots 







this limit, the proportional gain is 







determined by parameter 57TEE.

TEE
154
09A
36
1
2
POLEPAIRS






The pole pair number of the motor.

TEE
155
09B
16000
100
1800
DRIVESPEEDMAX






Maximum speed of the drive, RPMs 







(speed control). At the given speed,







the numerical actual value of speed 







is 20000.

TEE
156
09C
6000
10
1024
TACHOPULSENMBR






The number of tacho pulses per 







revolution.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
157
09D
30000
0

COMM_TIMEOUT2






Supervision of serial data 







communications on channel 2:







Time elapsed from recep​tion of the 







previous acknowledged message so 







that the communication link is 







considered to be disconnected.







The scaling is 21 ms per unit. E.g. 







1000 = 21 s. 







The functions following  the 







communication break are defined 







in 171TEE.

TEE
158
09E
10
2
6
CHARGETIME






The charge time of the chopper of 







the GTO inverter.  1 = 100 ms.

TEE
159
09F
20000
0
5000
TACHOPHASEDISABLE






When the speed actual value (235T)







overshoots this limit, only one 







tachometer channel is used for 







speed measurement.

TEE
160
0A0



TACHOTYPE






Selection of the tachometer type:







 0 =
two-channel tachom​eter.







The phase shift between the two 







channels is 90°.







 1 =
single-channel tachometer.







(In this option a hardware change is







required on the control card.)

TEE
161
0A1
20000
-20000

FREQ1






The fixed frequency reference 1.







The inverter is started to this 







reference value by means of the 







24T command. 







Scaling: 1000 = 10 Hz.

TEE
162
0A2
20000
-20000

FREQ2






The fixed frequency reference 2. 







In this case the inverter is started up







by means of the 25T command.







Scaling: 1000 = 10 Hz.

T
163
0A3

TEE
164
0A4
0
0

MASTERSLAVE






Mode of operation of the serial data





 

communications channel 2.







 0 =
opera tion in accord ance







with the serial data communications







protocol.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
165
0A5

TEE
166
0A6



SCDRIVETYPE






Drive type. Control Word in packed







bit form. Each bit initiates functions 







as follows:







Bit







 0 =
IR compensation







 1 =
automatic search of IR 







compensation







 2 =
stall protection







 3 =







 4 =
running start







 5 =
power loss control







 6 =
slip com​pensa​tion







 7 =
torque contro​l







 8 =
S curve of inte​grator







 9 =







10 =
speed contro​l







11 =
trend buffers







12 =
speed measurement







13 =
DC braking







14 =







15 =
D/A con​verters (SAFT 154 







DAC)

TEE
167
0A7
20000
-20000

SPEED1






The fixed speed reference 1. 







The inverter is started to this 







reference value by means of the 







24T command when 71T is 1.







Scaling: 20000 = 155TEE 







DRIVESPEEDMAX
TEE
168
0A8
20000
-20000

SPEED2






The fixed speed reference 2. In 







this case the inverter is started up 







by means of the 25T command 







when 71T is 1.







Scaling: 20000 = 155TEE 







DRIVESPEEDMAX
T
169
0A9

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
170
0AA
9600
110
4800
CH2BAUDRATE






Baud Rate of the inverter's serial 







data communications channel 2. 







The procedure for changing a 







transmission rate is as follows:







-
Set 8T = 1.







-
Change 170TEE.







-
Wait for the message







"STORED TO BACKUP/SA 51"







on the control panel.







-
Switch off the power from







the control card for 10 s.







-
Switch on the power again.







At this point the communications 







channel 2 will transmit messages 







at the new set rate.

TEE
171
0AB
3
0
3
SELMACONT






Action after a communication break:







 0 =
no action.







 1 =
message to the control 







panel.







 2 =
message to the control 







panel and inverter stopped by 







integrator.







 3 =
message to the control 







panel and inverter shut down







immediately.

TEE
172
0AC
30000
0
238
COMM_TIMEOUT






Supervision of serial data 







communications on channel 1:







Time elapsed from reception of the







previous acknowledged message so 







that the communication link is 







considered to be disconnected. 







The functions following the 







communication break are defined 







in 171TEE.

TEE
173
0AD
3
0
3
COMMUNICATIONTYPE






Selection of the acknowledgement







message:







 0 =
no message.







 1 =
acknowledgement 







message to channel 1.







 2 =
acknowledgement







message to channel 2.







 3 =
acknowledgement







message to both channels.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
174
0AE
3000

0
TACHDELAY






Control of tacho pulse train. After 







a start-up command, tacho pulses 







are generated within an interval 







defined by this parameter.  If a 







tacho pulse is not received, 







a failure alarm is given.







 0 =
no control







 1 =
21 ms







 2 =
42 ms







 3 =
63 ms, etc.

T
175
0AF

TM
176
0B0



FLT_QUEUE
TM
177
0B1



Fault buffer.  When a

TM
178
0B2



fault occurs, the content of the

TM
179
0B3



buffer is decremented by 1 and

TM
180
0B4



the new fault message is 

TM
181
0B5



transferred to 176TM.







The RESET button sets -1 to the 







fault queue (176TM) so that faults 







received at different times are 







separated.







Fault messages:







 1 =
FL1  CHOP UNDERVOLT







 2 =
FL2  CHOP OVERVOLT







 3 =
FL3  AUX UNDERVOLT







 4 =
FL4  OVERTEMPERATURE







 5 =
FL5  OVER​CURRENT







 6 =
FL6  DC OVERVOLT







 7 =
FL7  DC UNDERVOLT







 8 =







 9 =
FL9  U1 FAULT







10 =
FL10 U2 FAULT







11 =
FL11 V1 FAULT







12 =
FL12 V2 FAULT







13 =
FL13 W1 FAULT







14 =
FL14 W2 FAULT







15 =
FL15 SHORT CIRC/EFLT







16 =







17 =
FL17 COMMUNIC FAULT







18 =
FL18 TACHO LOSS







19 =
FL19 I MEAS FAULT







20 =
FL20 MOTOR STALLED







21 =
FL21 MATCH CARD FAULT 







22 =
FL22 PRO​CESSOR FAULT

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
182
0B6



OKMSGES1






Number of accepted messages 







received on channel 1. Incremented







by 1 on every received message.

T
183
0B7



FAULTMSGES1






Number of rejected messages on 







channel 1. The content of this 







location should be 0. Continuous 







increasing of the content indicates 







that there are disturbances in the 







communication link.

T
184
0B8



OKMESGES2






The same as 182T for channel 2.

T
185
0B9



FAULTMSGES2






The same as 183T but for the 







channel 2.

TEE
186
0BA



DA1REFADDR






Address of the reference voltage 







code of the D/A-converter 







(SAFT 154 DAC) channel 1. 

TEE
187
0BB


223
DA1ADDR






Address of a variable monitored by 







the D/A-converter channel 1.

TEE
188
0BC


4
DA1SCALE






Scaling of a variable before 







converting to an 8-bit code.







Channel 1.

TEE
189
0BD


1
DA1MODE






Mode of operation of the D/A-







converter channel 1.

TEE
190
0BE
100
0
50
CURRENTOFFSET






Current measurement zero point 







error expressed in 0.1 % of the 







rated value of the fundamental 







wave. If the error is greater than the 







value given here, the inverter is not 







started but reports the fault message 







"FL19/I MEAS FAULT".

TEE
191
0BF


223
TREND1






Address of the variable monitored in







trend buffer 1.

TEE
192
0C0


224
TREND2






Address of the variable monitored 







in trend buffer 2.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
193
0C1


225
TREND3






Address of trend 3.

TEE
194
0C2


226
TREND4






Address of trend 4.

TEE
195
0C3


215
TREND5






Address of trend 5.

TEE
196
0C4


1
TRENDIVAL






Sampling interval of trend buffer 







expressed in 3 ms units.

TEE
197
0C5


-1
TRENDTRIG






Trend triggering condition:







-1 =
fault triggering only 







>1 =
triggering takes place if the 







difference between two consecutive 







values in trend 1 is greater than 







the value set in this loca tion.

T
198
0C6

T
199
0C7



TRENDSAVE






Manual trend triggering.  When set 







to <>0, causes triggering and saving







of the trends.

T
200
0C8



TRIGCOUNT






Triggering counter. 

T
201
0C9
0
0

IRE_FILT






A filtered actual value of the active 







current component. A positive value







represents the motor mode of 







operation and a negative value 







stands for the generator mode.







1000 = active current component







corresponding to the rated current 







when COSFIIFACTOR 76TEE is







given.

T
202
0CA
0
0

T_ACT






A filtered torque actual value. When







the frequency is below the field







weakening point (FWP), T_ACT = 







IRE_FILT. At a frequency higher 







than FWP, 







T_ACT = IRE_FILT*FWP/FR_ACT.
T
203
0CB
0
0

P_ACT






A filtered value of the active power.







1000 = rated output.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
204
0CC
0
0

U_ACT






A filtered actual value of the output







voltage.1000 = rated output voltage.

T
205
0CD
0
0

I_TOTFILT






A filtered value of the total output 







current.1000 = rated value.

T
206
0CE
0
0

COS_PHI






The power factor of the output. 870 







corresponds to a factor of 0.87.

T
207
0CF
0
0

UC_ACT






An actual value of the Uc voltage.







1000 = rated value.

T
208
0D0
0
0

FR_ACT






The filtered actual value of the 







output frequency. 1000 = 10 Hz.

T
209
0D1
0
0

DIRECTION






Direction of rotation word.







 0 =
positive, motor rotates in 







clockwise direction at the positive 







frequency.







>0 =
negative.

TM
210
0D2
0
0

FAULTWORD0






Diagnostic bits generated by the 







inverter's H/W. Fault bits are 







presented in the packed form. The 







meaning of each bit is as follows:







("No" is the number corresponding 







to the type of fault in 176TM and on







the CP1).

   





No
Bit







 1   
0 = CHOP UNDER​VOLT







 2   
1 = CHOP OVERVOLT







 3   
2 = AUX UNDERVOLT







 4   
3 = OVERTEMPERATURE







 5   
4 = OVER​CURRENT







 6   
5 = Uc OVERVOLT







 7   
6 = Uc UNDERVOLT






    
     
7 =  







 9   
8 = U1 FAULT







10   
9 = U2 FAULT







11  
10 = V1 FAULT







12  
11 = V2 FAULT







13  
12 = W1 FAULT







14  
13 = W2 FAULT







    
14 =







    
15 =

TYP
D
H
High Limit
Low Limit
Init
Explanation

TM
211
0D3
0
0

FAULTWORD1






Faults detected by the software.







Fault data is presented in the 







packed bit form word.The meaning







of each bit is as follows:







No Bit







19  0 
= current measurement fault







21  1 
= match card fault







22  2 
= processor fault







 3 
=








15  4 
= short circuit/ earth fault







29  5 
= motor overload







      6 
=







      7 
=







25  8 
= external fault 1







26  9 
= external fault 2







     10 
=







28 11 
= SamiNode fault







17 12 
= fault in serial data 








communications ch 1 







17 13 
= fault in serial data 








communications ch 2







20 14 
= motor stall







18 15 
= tachometer fault

TYP
D
H
High Limit
Low Limit
Init
Explanation

TM
212
0D4
0

0
FAULTWORD2






Diagnostics data reported by the 







software.  Bits under numbers 







marked with an "*" inhibit start-up of







the inverter.







No
Bit







50*
0 
= empty EEPROM







51
1 
= saving to the EEPROM







52
2 
= writing to the EEPROM is 







53
= parameter







54
value is too large







55
4 
= writing to an illegal address







57*
5 
= insufficient AC/DC voltage







59
6 
= system restart







58*
7 
= start-up inhibited







60
8 
= motor overloaded








9 
=








10
=








11
=








12
= running at the frequency 








limit







56
13
= no battery backup








14
=








15
=

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
213
0D5



IOWORD
T
214
0D6
0
0

SAMISTATUS






Inverter Status Word. The meaning 







of the bits is as follows:







Bit







 0 = running







 1 = ready







 2 = fault







 3 = local/remote







 4 =







 5 = false start inhibit

T
215
0D7
0
0

SCSTATUS






Status Word of the inverter 







controllers' operation state. 







Meaning of the bits:







Bit







 0 = quiescent state







 1 = power loss control







 2 = running start







 3 = frequency inte​grator  







 4 = IREHIGH controller







 5 = IRELOW controller







 6 = UCHIGH controller (119 %)







 7 = UCHIGH controller (116 %)







 8 = IR compensation functioning







 9 =







10 = 







11 = running at the frequency limit







12 = flux forming (IR compensation)







13 = torque control







14 = IR compensation increases 







the voltage in mode 85TEE = 3







15 = DC braking active

T
216
0D8



SAMIADDR






Debugging address. 







(4096+2*address)

T
217
0D9



SAMIDATA






Debugging data.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
218
ODA
16125
-16125

UREFSTEP






Voltage step reference for the 







modulator. 







16125 = 100 % voltage reference.

T
219
0DB
0
0

IR






R-phase output current 







instantaneous value. 







1000 = peak value of rated inverter







current

T
220
0DC
0
0

IS






S-phase output current 







instantaneous value. 







1000 = peak value of rated inverter







current

T
221
0DD
0
0

ID






Inverter output current component in







the same vector direction as the 







voltage (active current). 







1000 = rated value.

T
222
0DE
0
0

IQ






Inverter output current component 







perpendicular to the voltage. 







1000 = rated value.

T
223
0DF
0
0

IRE






Unfiltered actual value of the active







current component. 







1000 = rated value when 







COSFIIFACTOR 76TEE is given.

T
224
0E0
0
0

I_TOT






Unfiltered total current value of the 







inverter output. 







1000 = rated value.

T
225
0E1
0
0

FREQREF1






Frequency reference value 







preceding integration. 

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
226
0E2
0
0

FREQREF2






Frequency reference value after 







integrator. The value is also 







affected by the limiting controllers. 







1000 = 10 Hz.

T
227
0E3
0
0

UCAVG






Uc filtered actual value. 







1000 = rated value.

T
228
0E4
0
0

ABSFREQ






Unsigned frequency value. 







1000 = 10 Hz.

T
229
0E5
0
0

FSLIP






Slip compensation block output.







1000 = 10 Hz.

T
230
0E6
0
0

UREF






Voltage reference of the modulator.







16125 = rated output voltage.

T
231
0E7
0
0

FRREF






Frequency reference for the 







modulator. 







1000 = 10 Hz.

T
232
0E8
0
0

SPEEDREF1






Speed reference value for the 







speed integrator after the selection 







logic. (Speed control)

T
233
0E9
0
0

SPEEDREF2






Speed reference value after the 







speed integrator. 







20000 = DRIVESPEEDMAX (speed 







control).

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
234
0EA
0
0

FREQREF3






Frequency reference value produced







by the speed control circuit. 







1000 = 10 Hz.

T
235
0EB
0
0

SPEEDACT






Unfiltered speed actual value. 







20000 = DRIVESPEEDMAX.

T
236
0EC
0
0

SPEEDACT2






Filtered speed actual value. 







20000 = DRIVE​SPEEDMAX.

T
237
0ED
5000
-5000

TORQSTEP






Frequency step reference for the 







modulator expressed in 0.001 Hz.







(1000 = 1 Hz)

T
238
0EE
20000
-20000

SPEEDSTEP






Speed step for the speed controller.







The step magnitude is selectable 







before or after the filters by means 







of the parameter 49TEE. (Speed 







control)

T
239
0EF
0
0

FACT






Stator frequency value calculated in 







the speed measuring circuit in 0.01 







Hz. (Shaft frequency * the pole pair 







number.)

T
240
0F0
0
0

FSLIPREF






Output of the speed controller in 







0.01 Hz.

TEE
241
0F1


227
TREND6






Address of the variable monitored in 







trend buffer 6.

TEE
242
0F2


230
TREND7






Address of the variable monitored in







trend buffer 7.

TEE
243
0F3


231
TREND8






Address of the variable monitored in 







trend buffer 8.

T
244
0F4
0
0

IPEAK






Current peak value.







2300 = overcurrent limit.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
245
0F5



DIG_INPUTS






At this address, the Interface card







saves the Status Word of the digital 







inputs in packed form. The DIGITAL 







INPUTS application block input.

T
246
0F6



ANAIN0






The ANALOG INPUT 0 application 







block input from the Interface card.

T
247
0F7



DIG_OUTPUTS






The DIGITAL OUTPUTS application 







block output to the Interface card.

T
248
0F8



ANAOUT0






The ANALOG OUTPUT 0 application







block output to the Interface card.

T
249
0F9



ANAOUT1






The ANALOG OUTPUT 1 application







block output to the Interface card.

T
250
0FA



ANAIN1






The ANALOG INPUT 1 application 







block input from the I/O card.

T
251
0FB



ANAIN2






The ANALOG INPUT 2 application 







block input from the I/O card.

TEE
252
0FC


355
DA2REFADDR






Channel 2 reference voltage 







address of the D/A converter 







(SAFT 154 DAC).

TEE
253
0FD


227
DA2ADDR






Address of the variable monitored







by the D/A-converter channel 2.

TEE
254
0FE


2
DA2SCALE






Scaling of the variable before 







conversion to an 8-bit code.







Channel 2.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
255
0FF


1
DA2MODE






Mode of operation of the 







D/A-converter channel 2.

TEE
256
100
1150
850
1000
I_MULTIPLY







Scaling factor of current measurement.







1000 = 1.

	TYPE
	IMULTIPLY 256TEE

	SAMI 1100 F 380
	1145

	SAMI 1500 F 380
	1053

	SAMI 1100 F 400
	1145

	SAMI 1600 F 400
	1039

	SAMI 1100 F 415
	1145

	SAMI 1650 F 415
	1046

	SAMI 1230 F 440
	1139

	SAMI 1750 F 440
	1045

	SAMI 1300 F 460
	1123

	SAMI 1850 F 460
	1034

	SAMI 1400 F 500
	1143

	SAMI 2000 F 500
	1039

	SAMI 1550 F 575
	1123

	SAMI 2200 F 575
	1086

	SAMI 1800 F 660
	1111

	SAMI 2500 F 660
	1097

	SAMI 1800 F 690
	1111

	SAMI 2500 F 690
	1147

	SAMI 1000 F 500
	1039

	SAMI 1370 F 690
	1047


T
257
101
0
0

UCVOLTAGE






DC voltage (in volts) measured by 







the inverter.

TEE
258
102
3000
0

UCMEASURED_ON_BUS






A DC intermediate circuit voltage







(in volts) measured by a voltmeter 







is set to this address in calibrating 







the Uc meas urement.

T
259
103
0
0

UCNOMINAL






The DC voltage rated value 







expressed in volts.







Start-up of the Uc-voltage 







calibration.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
260
104



FIND_UC_OFFSET






 0 = no calibration







 1 = calibrates Uc measurement.







Automatically reset after the 







calibration.

T
261
105
0
0

UCOFFSET






Offset computed by the Uc 







calibration circuit.







100 = 1 %.

T
262
106
0
0

IROFFSET






Offset computed by the current 







measurement calibration circuit.







 10 = 1 %.

T
263
107
0
0

ISOFFSET






Offset computed by the current 







measurement calibration circuit.







 10 = 1 %.

T
264
108
0
0

L1STATUS






H/W status word of  serial data 







communications channel 1.

T
265
109
0
0

L2STATUS






H/W status word of  serial data 







communications channel 2.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
266
10A
0
0

HWFAULTS1






Counter of parity check error 







messages in serial data 







communications channel 1.

T
267
10B
0
0

HWFAULTS2






Counter of parity check error 







messages in serial data 







communications channel 2.

T
268
10C
0
0

BCCERRORS1






Counter of BCC error messages in







serial data communications 







channel 1.

T
269
10D
0
0

BCCERRORS2






Counter of BCC error messages in 







serial data communications 







channel 2.

T
270
10E
0
0

FORMATERRORS1






Counter of format error messages in







serial data communications 







channel 1.

T
271
10F
0
0

FORMATERRORS2






Counter of format error messages in







serial data communications







channel 2.

T
272
110
0
0

EEPROMSUCCES






Counter of the EEPROM circuit 







number of updatings.

T
273
111
0
0

EEPROMFAILED






Counter of the EEPROM circuit 







number of failed updatings.

T
274
112
0
0

CURRENTBALANCE






Asymmetry of output currents.







10 = 1 %.

TEE
275
113
3000
50
150
E_S_LIMIT






Triggering limit for short-circuit and 







earth-fault tests.







1000 = rated current.

TEE
276
114
1000
0
50
UCFILT_FTR






Uc measurement filter time constant







expressed in ms.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
277
115
0
0

UCFILT






Filtered actual value of Uc 







measurement. 1000 = rated value.

T
278
116
0
0

UC






Uc measurement result from A/D 







converter. 178 = rated value.

T
279
117
0
0

IA






Current in X-Y coordinates.

T
280
118
0
0

IB






Current in X-Y coordi​nates

T
281
119
0
0

INTDIRECTION






Direction of integration process.







 0 = no integration







 1 = increase of frequency 







absolute value







 2 = decrease of frequency absolute







value 

T
282
11A
0
0

UCEMF






Correction of the Uc voltage 







comparative voltage reference.

T
283
11B
0
0

UFIRUREF






Output of the voltage reference 







maximum selector.

T
284
11C
0
0

NORMALUREF






Output of the voltage reference 







minimum selector.

T
285
11D
0
0

SCALEDMAXVOLTAGE






Maximum voltage reference of the 







modulator.







16125 = 100 %.

T
286
11E
0
0

EMFVECTOR






Fundamental voltage reference 







value. 16125 = 100 %.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
287
11F
0
0

UFIR






Voltage reference value computed 







by the IR compensation circuit.







16125 = 100 %.

T
288
120
0
0

FLSTARTUREF






Voltage reference value computed 







by the running start circuit.







16125 = 100 %.

T
289
121



TEE
290
122
20000
0
1500
BAL_FREQ_LIMIT






Above this frequency limit the 







current unsymmetry 







CURRENTBALANCE 274T will be 







calculated.







1000 = 10 Hz

T
291
123

T
292
124

T
293
125

T
294
126

T
295
127
0
0

ROWSPEEDREF2






Output of the speed integrator 







before the rounding function. 







Scaling: 20000 = DRIVESPEEDMAX
T
296
128
0
0

DROOPING






Output of the speed controller 







drooping. Scaling: 200 = 1 %.

T
297
129
0
0

ACC_COMP






Output of the speed control 







acceleration compensation.







Scaling: 50 = 0.5 Hz.

T
298
12A
0
0

FREQDROOP






Output of the frequency control 







drooping.







Scaling: 10 = 0.1 Hz.

T
299
12B

TEE
300
12C
500
0
150
SPEEDSLIPMAX






High limit for speed controller 







output.







Scaling: 80 = 0.8 Hz.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
301
12D
0
-500
-150
SPEEDSLIPMIN






Low limit for speed controller output.







-80 = -0.8 Hz.

T
302
12E

T
303
12F
0
0

SAMIDATA






The latest received data in serial 







data communications channel 1 







having a proper format.

T
304
130
0
0

SAMIADDR






Address of the above.

T
305
131
0
0

SAMIDATA1






The latest received, checked and 







accepted data in serial data 







communications channel 1.

T
306
132
0
0

SAMIADDR1






Address of the above.

T
307
133
0
0

SAMIDATA2






As for 303T, but in channel 2.

T
308
134
0
0

SAMIADDR2






As for 304T, but in channel 2.

T
309
135
0
0

SAMIDATA3






As for 305T, but in channel 2.

T
310
136
0
0

SAMIADDR3






As for 306T, but in channel 2.

T
311
137
0
0

NEGNTACHO






Counter of negative tachometer 







pulses.

T
312
138
0
0

POSNTACHO






Counter of positive tachometer 







pulses.

T
313
139

T
314
13A

T
315
13B

T
316
13C

T
317
13D

T
318
13E

T
319
13F

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
320
140
0
0

TREND1_FETCH






All 100 samples of trend 1 are 







sequentially circulated through this 







memory location so that the trend 







content can be fed to the D/A 







converter, for example. The sample 







storage time in memory is 210 ms.

T
321
141
0
0

TREND2_FETCH for trend 2

T
322
142
0
0

TREND3_FETCH for trend 3

T
323
143
0
0

TREND4_FETCH for trend 4

T
324
144
0
0

TREND5_FETCH for trend 5

T
325
145
0
0

TREND6_FETCH for trend 6

T
326
146
0
0

TREND7_FETCH for trend 7

T
327
147
0
0

TREND8_FETCH for trend 8

T
328
148

T
329
149

T
330
14A
0
0
30
DEVICETYPE






Drive type:







21 = vector control







30 = scalar control

T
331
14B
0
0
404
REVISION






Software version number. 







404 corresponds to version 4.04.

T
332
14C
0
0
5602
ERPOM-D17






Four most significant digits of the 







storage code.

T
333
14D
0
0
0322
EPROM-D17






Four least significant digits of the 







storage code.

T
334
14E
0
0
5602
ERPOM-D18






Four most significant digits of the 







storage code.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
335
14F
0
0
0331
EPROM-D18






Four least significant digits of the 







storage code.

T
336
150 
0
0

PARCOUNT






The highest address + 1 used by 







the functional block software.

T
337
151
2
0
(1)
CP2_SERIAL_CH







Serial channel which is used to send







CP2 normal messages.







0 = not send

  





1 = channel 1







2 = channel 2

T
338
152

T
339
153

T
340
154

T
341
155

T
342
156

T
343
157

T
344
158

T
345
159
1000
0
900
DCBRAKECURRENT






Total current used in DC braking.







1000 = inverter rated current.

T
346
15A
600
1
60
DCBRAKETIME






Period time of DC braking.







1 = 1 s.

T
347
15B

T
348
15C

T
349
15D

T
350
15E

TEE
351
15F
2000
0
500
KP_IRE






Proportional gain of the torque 







limiting controller.

TEE
352
160
1000
0
500
TI_IRE






Integral action term of the torque 







limiting controller.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
353
161
10000
0
2000
STATORRESISTANCE






IRE correction factor for current 







limiting control(generator operation).

TEE
354
162
1500
1100
1190
UCHIGH






High operation limit of the 







Uc-overvoltage controller.







1000 = rated voltage.

TEE
355
163
1500
1100
1160
UCHIGHREF






Low operation limit of the 







Uc-overvoltage controller.







1000 = rated voltage.

TEE
356
164
32000
0
2000
KP_UCHIGH






Gain of the high Uc-overvoltage 







controller.

TEE
357
165
32000
0
400
KP_UCHIGHREF






Gain of the low Uc-overvoltage 







controller.

TEE
358
166


TEE
359
167
4000
-4000
1600
IRESTABGAIN_VP1






Torque stabilization factor in the 







range of approx. 60...200 Hz.

TEE
360
168
4000
-4000
1100
IRESTABGAIN_VP3






Torque stabilization factor in the 







range of approx. 36...60 Hz.

TEE
361
169
4000
-4000
1600
IRESTABGAIN_VP5






Torque stabilization factor in the 







range of approx. 25...36 Hz.

TEE
362
16A
4000
-4000
1600
IRESTABGAIN_VP7






Torque stabilization factor in the 







range of approx. 20...25 Hz.

TEE
363
16B
4000
-4000
1600
IRESTABGAIN_VP9






Torque stabilization factor in the 







range of approx. 10...20 Hz.

TEE
364
16C
4000
-4000
1600
IRESTABGAIN_VP11






Torque stabilization fac​tor in the 







range of approx. 0...10 Hz.

TEE
365
16D
998
0
960
IRESTABFACTOR






Time constant factor of the torque 







stabilization.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
366
16E

TEE
367
16F
2000
0
1000
FLUXSTABGAIN






Flux stabilization gain in the range of







0...20 Hz.

TEE
368
170
998
0
960
FLUXSTABFACTOR






Time constant factor of the flux 







stabilization.

T
369
171

TEE
370
172
10000
0
2000
UCSTABGAIN






Gain of the Uc stabilization.

TEE
371
173
998
0
960
UCSTABFACTOR






Time constant factor of the Uc 







stabilization.

T
372
174

T
373
175

T
374
176

T
375
177

T
376
178

T
377
179

T
378
17A

T
379
17B
0
0

TORQCONTOUT






Torque controller output.

T
380
17C
0
0

IRECONTOUT






Output of the torque limiting 







controller.

T
381
17D
0
0

UCCONTOUT






Output of the Uc-overvoltage 







controller.

T
382
17E
0
0

TORQMAXCONTOUT






Output of the torque maximization 







controller.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
383
17F
0
0

NETFAILCONTOUT






Output of the power loss controller.

T
384
180
0
0

FLYINGCONTOUT






Output of the running start block.

T
385
181
0
0

FREQIRESTAB






Output of the torque stabilization.

T
386
182
0
0

FREQUCSTAB






Output of the Uc stabilization.

T
387
183
0
0

UREFSTAB






Output of the flux stabilization.

T
388
184

T
389
185

TEE
390
186
2000
0
250
KP_TORQUE






Proportional gain of the torque 







controller.

TEE
391
187
10000
0
150
TI_TORQUE






Integral action time of the torque 







controller.

TEE
392
188
3000
12
40
SINUN_KVA
TEE
393
189
3000
1
58
IMOTN_A
TEE
394
18A
6000
0
0
MOT_THERM_TC







Thermal time constant of motor

TEE
395
18B
1000
0
400
MOT_THER_TORQ_0HZ







Max. continuous torque at 0Hz

TEE
396
18C
1000
0
900
MOT_THER_TORQ







Max. torque at 398TEE

T
397
18D


0
IPEAKCOUNT






Counter of hardware executed 







short-time overcurrent releases.

TEE
398
18E
20000
0
4500
MOT_THER_FREQ







Limit of self ventilated motor which 







below cooling ability decreases.

TEE
399
18F
130
0
120
CALC_MOT_TEMP_ALARM_LIM







Alarm limit of calculated mot.temp.
TEE
400
190
130
0
130
CALC_MOT_TEMP_TRIP_LIM







Tripping limit of calculated mot.temp.

T
401
191
0
0

CALC_MOTOR_TEMP







Calculated temperature of motor

T
402
192
0
0

IMOT_N
T
403
193
0
0

MOT_THER_CURR_0HZ







The highest continuous current at







0 Hz.

T
404
194

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
405
195


1
LEARNMODE






Definition of the IR-compensation 







automatic search.







 1 = search in each start-up. The 







start-up current value is stored in 







the memory.







 0 = current value stored in the 







memory is used in the start-up 







process.

TEE
406
196
800
0
300
GEN_IRCOMPPOINT






Limit frequency below which the 







voltage reference begins to rise 







when the drive is in the generator 







mode. GEN_IRCOMPPOINT 







corresponds to the motor mode limit







IRCOMPPOINT 69TEE.

TEE
407
197
20000
0
500
IRCOMPLIMIT






High limit frequency for peak current 







control of the IR compensation.







500 = 5 Hz.

TEE
408
198
10
1
1
IRFLUXSPEED






Rate of change of the voltage 







reference value in the IR 







compensation process.

T
409
199
0
0

AUTOTORQMAX






An additional voltage computed by 







the automatic search of the 







IR compen sation.

T
410
19A
0
0

IRLEVEL






Flux developing voltage in the 







IR compensation.







161 = 1 %.

TEE
411 
19B
500
0
80
SLIPFREQ






Motor slip frequency.







80 = 0.8 Hz.

T
412
19C
0
0

IRCOMP






A voltage required by the 







IR compensation at the zero 







frequency. 161 = 1 %.

T
413
19D
0
0

IRCOMP2






A voltage required by the 







IR compensation at the zero 







frequency after limitation of the rate







of change. 161 = 1 %.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
414
19E
10
1
3
FLUXTIME






Flux developing time expressed in 







seconds.

TEE
415
19F
5000
50
500
KP_IRCOMP






Proportional gain of the flux control 







of the IR compen sation.

TEE
416
1A0
1000
10
100
TI_IRCOMP






Integral action term of the flux 







control of the IR compensation.

TEE
417
1A1
30000
100
2000
TORQMAX_P






Proportional gain of the current 







limiting control in the 







IR compensation.

T
418
1A2
0
0

IPEAK_AD






Measured peak current value from







the A/D converter. Overcurrent limit







 = approx. 200.

TEE
419
1A3
200
100
140
IPEAKLIMIT






A reference value of the current limit







control of the IR compensation.

T
420
1A4
8000
0

IRCOMPVOLTAGE







IR compensation is given directly as 







an addition to voltage reference 







when 420TEE <> 0







16125 = 100%

TEE
421
1A5
400
0
0
EMFMULTIPLY
T
422
1A6

TEE
423
1A7
400
0
70
PWDNSLIPGAIN






Gain factor for slip reduction in the 







power loss control mode.

T
424
1A8
0
0

PWDNSLIPREDUCE






Slip reduction in the power loss 







control mode.

T
425
1A9

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
426
1AA
30000
10
10000
PWDNFREQDEC






Basic ramp down time in the power







loss control mode.

TEE
427
1AB
5000
0
2000
PWDN_UCCONTROL_GAIN






Proportional gain of the Uc control 







during power loss control mode.

TEE
428
1AC
10000
0
4000
PWDN_DGAIN






Derivative gain of the Uc control 







during power loss control mode.

TEE
429
1AD
999
0
850
PWDN_FACTOR






Time constant factor of the 







derivative action gain of the Uc 







control during power loss 







control mode.

TEE
430
1AE
30000
100
1100
PWDNTIME






Operating time of the power loss 







control.







1000 = 1 s.

TEE
431
1AF
5000
0
2200
PWDNPOWEROFF






Power off factor at the beginning of







the power loss control mode.

TEE
432
1B0
1000
10
60
UCTHRESHOLD






Maximum rate of rise of the Uc at 







mains supply recovery.

TEE
433
1B1
1100
700
825
PWDN_UCALARM






Power loss control mode activation 







level.







1000 = rated voltage.

T
434
1B2
0
0

PWDN_UCREF






Uc-voltage reference value in the 







power loss control mode.

T
435
1B3
0
0

PWDNACTIVE






Status of power loss control.







0 = no control







<>0 = control ON

T
436
1B4
0
0

PWDN_UCALARM_TO_AD






Power loss control mode activation 







level at the A/D converter.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
437
1B5

T
438
1B6
0
0

PWDNSUCCES






An average Uc-voltage error during







a power failure.

TEE
439
1B7
0
0

NETFAILCOUNTER






Counter of power failures.

TEE
440
1B8



PROTOCOL_SEL







Selection of communications







protocol for serial channel 2.







0 = SAMI protocol







1 = Fast protocol

TEE
441
1B9



SENDADDR







Address of the transmitted data.







0 = no transmission







SYMBOL 62 \f "Symbol"0 = address of the transmitted







data.

TEE
442
1BA



SENDMUL







Scaling factor of the transmitted







data.

TEE
443
1BB



SENDDIV







Divisor of the transmitted data.







0 = no scaling







SYMBOL 62 \f "Symbol"1 = divisor

TEE
444
1BC



RESADDR







Receiving address







0 = no reception







SYMBOL 62 \f "Symbol"1 = address for storing the received







data.

TEE
445
1BD



RESMUL







Scaling factor of the received data.

TEE
446
1BE



RESDIV







Divisor of the received 

TEE
447
1BF



MAXDELTA







Maximum allowed change between







two consecutively received data.

TEE
448
1C0



ID_NR







SAMI identification number.







In Fast-protocol transmission, the







Master SAMI sends the ID_NR to







the Slaves.







0 = identification number not sent







SYMBOL 62 \f "Symbol"0 = identification number sent

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
449
1C1



ID_ACT






Identification number received by







the Slave SAMI in Fast-protocol







transmission 

T
450
1C2

TEE
451
1C3




TEE
452
1C4



D_A3REFADDR






Reference voltage address of the 







D/A converter (SAFT 154 DAC) 







channel 3.

TEE
453
1C5


224
D_A3ADDR






Address of the variable monitored 







by means of the channel 3 of the 







D/A converter.

TEE
454
1C6


3
D_A3SCALE






Scaling of the variable before 







conversion to an 8-bit code. 







Channel 3.

TEE
455
1C7


1
D_A3MODE






Mode of operation of the channel 3 







of the D/A converter.

TEE
456
1C8



D_A4REFADDR






Reference voltage address of the 







D/A converter (SAFT 154 DAC) 







channel 4.

TEE
457
1C9


231
D_A4ADDR






Address of the variable monitored 







by means of the channel 4 of the 







D/A converter.

TEE
458
1CA


6
D_A4SCALE






Scaling of the variable before 







conversion to an 8-bit code. 







Channel 4.

TEE
459
1CB


1
D_A4MODE






Mode of operation of the channel 4 







of the D/A converter.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
460
1CC
1
0

VARSLS






Selection of VARIABLE SLOPE







0 = not selected







1 = selected

T
461
1CD
3600
0

RATETD






Time from start after which variable







slope function will be activated.







1 = 1 s.

T
462
1CE
1000
1
1
TMS







External control speed reference 







updating interval.







100 = 100 ms.

T
463
1CF

T
464
1D0

T
465
1D1

T
466
1D2

T
467
1D3

TEE
468
1D4
2000
0
100
IRETHRESHOLD






Threshold of the IRE minimum 







search in the running start.

TEE
469
1D5
200
0
15
ZEROVOLTAGE






Increase of voltage at the zero 







frequency in the running start 







mode.  10 = 1 %.

TEE
470
1D6
5000
100
2000
FLYINGFLUXSPEED






Rate of rise of the voltage reference







to the rated U/f function after finding







of the frequency magnitude.







2000 = 2 s.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
471
1D7
0
0

FLSTARTACTIVE






Running start status.







 0 = not activated







 2 = increase of frequency (60TEE)







 4 = increase of voltage (472TEE)







 6 = decrease of frequency,







searching for synchronous frequency







 8 = increase of voltage to the value







on the U/f characteristic







10 = when searching in the other







direction of rotation, the frequency







is brought down to the value







defined by FLYINGFREQMIN(473)







12 = increase of voltage 2 







15% (472TEE)







14 = decrease of frequency 2







16 = flying start by means of a 







tachometer

TEE
472
1D8
40
10
15
FLSTARTVOLTAGE






Voltage reference value in the 







running start mode.







15 = 15 %.

TEE
473
1D9
600
5
300
FLYINGFREQLIMIT






Absolute value of the running start 







low limit frequency. 300 = 3 Hz.

TEE
474
1DA
600
50
200
FLYINGGAIN






Running start search rate.

T
475
1DB
100
0
20
FLYINGIRELIMIT






Synchronous frequency 







identification level. When IRE goes 







below this limit during running start,







the synchronous frequency is found.

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
476
1DC

T
477
1DD

T
478
1DE



MODSEL







Selection of the modulation type.







1 = When the voltage reference







is above 80% level and the







frequency reference below 61 Hz,







about 3% higher output voltage







is produced compared to the







previous modulator. Due to the







change, a higher output voltage







is obtained while the supply 







voltage is low.







0 = The same modulator as in







versions SAFRSC 4.04A and B.

T
479
1DF
0
0

IREC






An IRE value corrected for IREMIN







control by means of the stator 







resistance.

T
480
1E0

T
481
1E1
0
0

IDFILT






Filtered active current before 







cosphi scaling.

T
482
1E2
0
0

IQFILT






Filtered reactive current. 

T
483
1E3
0
0

IREMAX1






Torque limit of the motor side used







by the control circuit.

T
484
1E4

TEE
485
1E5
20
0
4
IREFTR_FAST






IRE filtering time con​stant in the







running start and in the power loss







control mode. 5 = 15 ms.

TEE
486
1E6
100
2
10
IREFTR_SLOW






IRE filtering time con​stant in 







normal run.







10 = 30 ms.

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
487
1E7
10000
100
2000
INTEGUP






Integrator S-curve gain in ramp up







function. Increase of the value 







reduces the duration of the 







rounding function.

TEE
488
1E8
10000
100
800
INTEGDOWN






Integrator S-curve gain in ramp 







down function. Increase of the 







value reduces the duration of the 







rounding function.

TEE
489
1E9
300
0
200
HIGHVOLTAGEHYST






Hysteresis of the modulator's 







minimum pulse at a voltage 







reference above the 83 % level.







100 = one minimum pulse.

T
490
1EA
0
0

HIGHVOLTAGE






Status of the modulator's minimum







pulse hysteresis.







200 = voltage reference is above 







83 % level







  0= voltage reference is below 83 







% level

T
491
1EB
0
0

TD1






Time value of the modulator.

T
492
1EC
0
0

TD2






Time value of the modulator.

T
493
1ED
0
0

TD3






Time value of the modulator.

T
494
1EE
0
0

MODULSYNC






Modulator synchroniza​tion.







255=
synchronous







  0=
asynchronous

T
495
1EF
0
0

MODULTYPE






Modulation type.







255=
high-level modulation 







  0=
low-level modulation  

TYP
D
H
High Limit
Low Limit
Init
Explanation

T
496
1F0
0
0

VPACT






Slice number of the modulator.







11= asynchronous







 9 low-level modulation







 7= synchronous







high-level modulation







 5 







 3







 1

T
497
1F1
0
0

SLIPTIME






Internal measuring point of the 







modulator.

T
498
1F2
0
0

ANGLE






Angle of the modulator voltage 







vector.







   0 = 0°







1536 = 360°

T
499
1F3
0
0

FULLVOLTAGE






Modulator status flag.







200 = maximum output voltage







  0= output voltage lower than 







maximum voltage

TM
500
1F4



TRENDBUF1






500TM...599TM trend range of the 







measuring point defined by 







191TEE.

TM
599
257

TM
600
258



TRENDBUF2






600TM...699TM trend range of the 







measuring point defined by 







192TEE.

TM
699
2BB

TYP
D
H
High Limit
Low Limit
Init
Explanation

TM
700
2BC



TRENDBUF3






700TM...799TM trend range of the 







measuring point defined by 193TEE.

TM
799
31F

TM
800
320



TRENDBUF4






800TM...899TM trend range of the 







measuring point defined by 194TEE.

TM
899
383

TM
900
384



TRENDBUF5






900TM...999TM trend range of the 







measuring point defined by 195TEE.

TM
999
3E7

TM
1000
3E8



TRENDBUF6






1000TM...1099TM trend range of 







the measuring point defined by 







241TEE.

TM
1099
446

TM
1100
447



TRENDBUF7






1100TM...1199TM trend range of 







the measuring point defined by 







242TEE.

TM
1199
4AF

TM
1200
4B0



TRENDBUF8






1200TM...1299TM trend range of 







the measuring point defined by 







243TEE.

TM
1299
513

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
2250
8CA
143
32
32
UNIT_NR






Unit number of SAMI in Fieldbus.







= 32 * bus_nr + node_nr.







E.g. Bus number = 1,







      node number = 5 







UNIT_NR = 32 * 1 + 5 = 37

TEE
2251
8CB
2
1
2
SAMI_SER_CH






Number of SAMIs serial channel 







where SamiNode is connected.

TEE
2252
8CC
32767
0
200
REFRES_IVAL






Normally SamiNode sends to SAMI 







a signal when the data of the signal







is changing.







If the data does not change the 







signals will be send with an interval







REFRES_IVAL. Unit is in 20 ms.

TEE
2254
8CE
2500
0
214
PBIND1_ADDR







The address of signal PBIND1.

TEE
2255
8CF
32767
-32768
20
PBIND1_IVAL






The transmission interval of 







PBIND1. Unit in 24 ms.

TEE
2256
8D0
2500
0
210
PBIND2_ADDR






See 2254TEE.

TEE
2257
8D1
32767
-32768
20
PBIND2_IVAL






See 2255TEE.

TEE
2258
8D2
2500
0
211
PBIND3_ADDR






See 2254TEE

TEE
2259
8D3
32767
-32768
20
PBIND3_IVAL







See 2255TEE

TEE
2260
8D4
2500
0
212
PBIND4_ADDR






See 2254TEE

TEE
2261
8D5
32767
-32768
20
PBIND4_IVAL






See 2255TEE

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
2262
8D6
2500
0
0
PBIND5_ADDR






See 2254TEE

TEE
2263
8D7
32767
-32768
0
PBIND5_IVAL







See 2255TEE

TEE
2264
8D8
2500
0
0
I4IND1_MSW_ADDR






See 2254TEE

TEE
2265
8D9
32767
-32768
0
I4IND1_MSW_IVAL






See 2255TEE

TEE
2266
8DA
2500
0
0
I4IND1_LSW_ADDR






See 2254TEE

TEE
2267
8DB
32767
-32768
0
I4IND1_LSW_IVAL






See 2255TEE

TEE
2268
8DC
2500
0
208
RIND1_ADDR






See 2254TEE

TEE
2269
8DD
32767
-32768
15
RIND1_IVAL






See 2255TEE

TEE
2270
8DE
2500
0
0
RIND2_ADDR






See 2254TEE

TEE
2271
8DF
32767
-32768
0
RIND2_IVAL







See 2255TEE

TEE
2272
8E0
2500
0
201
RIND3_ADDR






See 2254TEE

TEE
2273
8E1
32767
-32768
15
RIND3_IVAL






See 2255TEE

TEE
2274
8E2
2500
0
0
RIND4_ADDR







See 2254TEE

TEE
2275
8E3
32767
-32768
0
RIND4_IVAL






See 2255TEE

TEE
2276
8E4
2500
0
0
RIND5_ADDR







See 2254TEE

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
2277
8E5
32767
-32768
0
RIND5_IVAL







See 2255TEE

TEE
2278
8E6
2500
0
0
RIND6_ADDR






See 2254TEE

TEE
2279
8E7
32767
-32768
0
RIND6_IVAL






See 2255TEE

TEE
2280
8E8
2500
0
0
RIND7_ADDR






See 2254TEE

TEE
2281
8E9
32767
-32768
0
RIND7_IVAL






See 2255TEE

TEE
2282
8EA
2500
0
0
RIND8_ADDR






See 2254TEE

TEE
2283
8EB
32767
-32768
0
RIND8_IVAL






See 2255TEE

TEE
2284
8EC
2500
0
0
RIND9_ADDR






See 2254TEE

TEE
2285
8ED
32767
-32768
0
RIND9_IVAL






See 2255TEE







Parameters 2295TEE...2312TEE 







content can be address to which 







SAMI will send the respective signal.

TEE
2286.....2294

TYP
D
H
High Limit
Low Limit
Init
Explanation

TEE
2295
8F7
255
-2500
47
PBORD1_ADDR
TEE
2296
8F8
255
-2500
0
PBORD2_ADDR

TEE
2297
8F9
255
-2500
0
I4ORD1_MSW_ADDR
TEE
2298
8FA
255
-2500
0
I4ORD1-LSW_ADDR
TEE
2299
8FB
255
-2500
46
RORD1_ADDR
TEE
2300
8FC
255
-2500
0
RORD2_ADDR
TEE
2301
8FD
255
-2500
0
RORD3_ADDR
TEE
2302
8FE
255
-2500
0
RORD4_ADDR
TEE
2303
8FF
255
-2500
0
RORD5_ADDR
TEE
2304
900
255
-2500
0
RORD6_ADDR
TEE
2305
901
255
-2500
0
RORD7_ADDR
TEE
2306
902
255
-2500
0
RORD8_ADDR
TEE
2307
903
255
-2500
0
RORD9_ADDR
TEE
2308
904
255
-2500
0
RORD10_ADDR
TEE
2309
905
255
-2500
0
RORD11_ADDR
TEE
2310
906
255
-2500
0
RORD12_ADDR
TEE
2311
907
255
-2500
0
RORD13_ADDR
TEE
2312
908
255
-2500
0
RORD14_ADDR
TEE
2313...2350

TEE
2351
92F
3
0
0
SAMINODECOMM






Operation in communication error:







0 = no effect







1 = displayed on panel







2 = displayed and stopped the 







inverter with integrator.







3 = displayed and stopped the 







inverter immediately.

28.
GENERAL BLOCK DIAGRAM (57777931)
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29.
IDENTIFICATION OF THE MEMORY CIRCUITS

The EPROM and EEPROM memory circuits located on the SAFT 187 CON inverter control card are selected in accordance with the application.  The circuits are identified by means of their identification codes.  The memory circuits of other cards (e.g. Interface Card, control card of the control panel) used by the inverter are also identified by means of the code.


IDENTIFICATION CODE


SAFR _ _ _______ _



 ! !    !    !___ Version identification letter



 ! !    !



 ! !    !________ Version number



 ! !



 ! !_____________ Extent of software



 !


    C =
single/sectional drive,

 !



standard version



 !


    D =
testing version



 !


    



 !



 !_______________ Control mode






    S =
scalar control






    V =
vector control






    L =
LGU mode






    T =
SAFT 188 IOC interface board






    C =
SAFP 21 PAN control panel

In addition to the identification code, every memory circuit is provided with an 8-digit numeric code.  Circuits with the same code are interchangeable so that circuits of the previ​ous version can be replaced with a new circuit.  A version number is altered when the new version is functionally different from the old one.  A version identification letter is altered when in the new version an error has been cor​rected without any functional changes.

30.
SOFTWARE REVISIONS

30.1
Changes in the scalar control software



SAFRSC4.04 A



D17 and D18


New version:


SAFRSC4.04 B



D17 and D18


Changes:



The false start state diagnostics data with power connection card 



SAFT 190 APC and auxiliary power card SAFT 192 POW.



-
SAMISTATUS 214T bit 5 (xxxx xxxx xx1x xxxx)




0 = the false start is inactive




1 = the false start is active



-
FAULTWORD2 212TM bit 7 (xxxx xxxx 1xxx xxxx)




0 = the start up inhibited is inactive




1 = the start up inhibited is active



-
FAULTWORD0 210TM is set to zero (0)



-
FAULTWORD1 211TM is set to zero (0)



-
SA 58 is displayed on the control panel CP1 (SAFP 11 PAN)



-
START INHIBIT is displayed on the control panel CP2 (SAFP 21 PAN)



-
IR-compensation with constant voltage (IRCOMPSEL 85TEE = 1 and




IRCOMPVOLTAGE 420TEE < > 0)




Voltage boosting is made using speed defined by the parameter




IRFLUXSPEED 408TEE without flux generation time FLUXTIME 414TEE.



SAFRSC4.04 B



D17 and D18


New version:


SAFRSC4.04 C



D17 and D18


Changes:



New parameter MODSEL 478TEE



478TEE = 1 ; New modulation (initial value)




About 3% higher output voltage is produced when voltage 




reference is above 80% and frequency reference is below 61 Hz.




Now is possible to get higher motorvoltage also, when main 




supply voltage is low.



             = 0 ; Modulation is same as in version SAFRSC 4.04A and 




SAFRSC 4.04B.



New initial value for the parameter IRESTABGAIN_VP3 360TEE 




old value 1600 SYMBOL 174 \f "Symbol"new value 1100.



New scaling factor for the current measurement




old scaling factor 2.42 SYMBOL 174 \f "Symbol"new scaling factor 2.33



SAFRSC 4.04C


New version:


SAFRSC4.04 D



D17 and D18


Changes:



Malfunction occured when the software version SAFRSC4.04A,B or C are



used with control panel SAFP 11PAN(CP1)



Malfunction:



When parameters P500...P1299(trend area) are setted by the control panel



SAFP 11PAN the following malfunctions will be occured:



-
Control panel SAFP 11 PAN stopped the operation.



-
The serial communication stopped on the channel CH1 and CH2.



-
SAMI stopped the modulation.


The fault situation can only reset by power off operation.


Malfunction has been corrected in the version SAFRSC4.04D.



SAFRSC4.04D



D17 and D18


New version:


SAFRSC4.04E



D17 and D18


Changes:



Initial value of the parameter E_S_LIMIT 275TEE has been changed.



P275: Old value 100 SYMBOL 174 \f "Symbol"New value 150



Initial value of the parameters IRCOMPCURRENT 70TEE and 



IPEAKLIMIT 419TEE has been changed.



P70: Old value 500 SYMBOL 174 \f "Symbol" New value 300



P419: Old value 160 SYMBOL 174 \f "Symbol" New value 140



New parameter COSFIIFACTOR 76TEE



Malfunction in the False Start Inhibition diagnostic software corrected.



When the False Start Inhibition was activated for short time 1....7 s then



incorrect phase faults were generated.



Parameters are stored to the EEPROM memory only when EEPROMLOCK



8T = 1.



Motor thermal model added for supervision of the motor load.



New parameter I_MULTIPLY 256TEE



In the following SAMI STAR type scaling factor value is set according to



inverter type:

	TYPE
	I_MULTIPLY 256TEE

	SAMI 1100 F 380
	1145

	SAMI 1500 F 380
	1053

	SAMI 1100 F 400
	1145

	SAMI 1600 F 400
	1039

	SAMI 1100 F 415
	1145

	SAMI 1650 F 415
	1046

	SAMI 1230 F 440
	1139

	SAMI 1750 F 440
	1045


	TYPE
	I_MULTIPLY 256TEE

	SAMI 1300 F 460
	1123

	SAMI 1850 F 460
	1034

	SAMI 1400 F 500
	1143

	SAMI 2000 F 500
	1039

	SAMI 1550 F 575
	1123

	SAMI 2200 F 575
	1086

	SAMI 1800 F 660
	1111

	SAMI 2500 F 660
	1097

	SAMI 1800 F 690
	1111

	SAMI 2500 F 690
	1147

	SAMI 1000 F 500
	1039

	SAMI 1370 F 690
	1047



Overcurrent tripping based on software.


In the following SAMI STAR type over current trip is made by the software


after first short time overcurrent release:

	TYPE
	TYPE
	TYPE

	SAMI 500 F 380/400/415
	
	

	SAMI 630 F 380/400/415
	SAMI 1400 F 500
	SAMI 1550 F 575

	SAMI 1100 F 380/400/415
	SAMI 2000 F 500
	SAMI 2200 F 575

	SAMI 800 F 380
	SAMI 555 F 440
	SAMI 800 F 660

	SAMI 1500 F 380
	SAMI 700 F 440
	SAMI 1000 F 660

	SAMI 830 F 400
	SAMI 900 F 440
	SAMI 1370 F 660

	SAMI 1600 F 400
	SAMI 1230 F 440
	SAMI 1800 F 660

	SAMI 860 F 415
	SAMI 1750 F 440
	SAMI 2500 F 660

	SAMI 1650 F 415
	SAMI 580 F 460
	SAMI 800 F 690

	SAMI 630 F 500
	SAMI 730 F 460
	SAMI 1000 F 690

	SAMI 800 F 500
	SAMI 950 F 460
	SAMI 1370 F 690

	SAMI 1000 F 500
	SAMI 1300 F 460
	SAMI 1800 F 690

	SAMI 1850 F 460
	SAMI 870 F 575
	SAMI 2500 F 690

	SAMI 700 F 575
	SAMI 1200 F 575
	


LABEL

A memory circuit is labelled as follows:


-
identification code


-
code on the circuit diagram


-
jumper S5 and S6 for selection of size of EPROM.


-
storage code


-
date


┌──────────────────┐

│SAFRSC4.04 E     │

│D17       S5=A-C  │

│56020322  94MMDD  │

└──────────────────┘

┌──────────────────┐

│SAFRSC4.04 E     │

│D18       S6=A-C  │

│56020331  94MMDD  │

└──────────────────┘






Annex 1
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Figure 5812 4427/02
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