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About the Manual m E I]

ABOUT THE MANUAL

This manual provides the necessary description for the crane vertical motion application configuration developed
of the CFW-11 frequency inverter SoftPLC function. This manual must be used together with the CFW-11 user
manual, the SoftPLC function manual and the WLP software manual.

ABBREVIATIONS AND DEFINITIONS

PLC
CRC
RAM
WLP
uUsB

Programmable Logic Controller

Cycling Redundancy Check

Random Access Memory

Ladder Language Programming Software
Universal Serial Bus

NUMERICAL REPRESENTATION

Decimal numbers are represented by means of digits without suffix. Hexadecimal numbers are represented with
the letter ‘h’ after the number.
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QUICK PARAMETER REFERENCE, FAULTS AND ALARMS

promot)  pwamion | stetionrer | g | ol |Provorted arues e

P1010

Crane Vertical Motion Version

0.00t0 10.00

ro 50 56

P1011

Last Alam

010 999

ro 50 56

P1012

Last Alarm Date

01.01t031.12

ro 50 56

P1013

Last Alam Time

00.00 to 23.59

ro 50 57

P1014

Second Alam

010 999

ro 50 56

P1015

Second Alam Date

01.01t031.12

ro 50 56

P1016

Second Alarm Time

00.00 to 23.59

ro 50 57

P1017

Third Alarm

0to 999

ro 50 56

P1018

Third Alarm Date

01.01t031.12

ro 50 56

P1019

Third Alarm Time

00.00 to 23.59

ro 50 57

P1020

Crane Vertical Motion Status Word 1

Bit 0 =Ceneral Enaed
Bt 1 =Runing RUN)

Bt 2 =Rotation Diection
Bt3=LOC/RaM

Bit 4 = Faut Condltion

Bit5 =Undenoltage

Bt 6 =Aam Condition

Bt 7 =Hoising Command
Bt 8 =Lowering Command
Bt 9=Brake Reease Command
Bt 1010 15=Resanved

ro 50 57

P1021

Crane Vertical Motion Status \Word 2

Bt 0= Lightweight Operation
Bt 1 =Coastto Stop
Bt2=FastStop
Bit8=Emegency Sop

Bt 4 = Stop by Smtaneous
Comrands

Bit5 =Hoisting Sowdown
Bt 6 = Stop Hoisting

Bt 7 =Stop Lowering

Bt 8=Reserved
Bit9=0Oveveight

Bt 10=Sack Cade Alam
Bt 11 = Sack Cade Fautt
Bt 12 = Inverter in Torque Limit
Bt 13 = Improper Operation
Bt 14 =Resaved

Bt 15 =Reserved

ro 50 58

P1022

Communication Network Control Word

Bt 0 =LoadHaistng
Bt 1 =LcadLowering
Bt21t0 16 =Resarved

P1023

Speed Reference Control Configuration

0= Spead Reference via Bectronic
Potertiometer [EP)

1 =0re Spead Reference via Digital
Input DK

2 =Two Speed References via Digital
Input DK

3 =Three Speed References via
Digttel Ihput D4 and Db

4 =Four Speed References via Digital
Input D and Db

5 =Fve Speed References via Digital
Input DK, DB and DB

6 = Speed Reference via Andlog Ihpu
A1 (Stepless)

7 =Spead Reference via
Communication Networks

cfg 50 26

P1024

Enable use of a Fiter in the Hoisting and
Lowering Commands

0=0ff

1=0On

50 23
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P1025 | Limit Switches Configuration 0 =Without Limit Switches 0 cfg 50 30
1 =StopHoisting via Db
2 =Hoisting Sowdown via DI
3 = Stop Haisting via Db and Stop
Lowering va Db
4 = Hoisting Slowdown via DI3, Stop
Haisting via DIb and Stop Lowering via
Db
5 = Hoisting Slowdown via D4, Stop
Hoisting via DIb and Stop Lowering vial
Db
6 =Hoisting Sowdown via DI9, Stop
Hoisting via DI10 and Stop Lowering
viaDI11
P1026 | Motor Rotation Direction Inversion 0=0f 0 cfg 50 23
1=0n
P1027 | Motor Demagnetization Time Oto65000s 600 s 50 24
P1028 | Speed Hysteresis for Inverter in Torque Limit | 0.0 to 50.0 % 10.0 % 50 54
Detection
P1029 | Inverter in Torque Limit Fault (F775) Delay Timg 0.00t065000s 0.75s 50 54
P1030 | Speed Reference via Communication 001010200 Hz 0.0Hz 50 27
Networks
P1031 Speed Reference 1 001010200 Hz 6.0 Hz 50 27
P1032 | Speed Reference 2 001010200 Hz 60.0 Hz 50 28
P1033 | Speed Reference 3 0010 10200Hz 0.0 Hz 50 28
P1034 | Speed Reference 4 001010200 Hz 0.0Hz 50 29
P1035 | Speed Reference 5 0010 10200Hz 0.0 Hz 50 29
P1036 | Dwel Time at Speed Reference 1 0.00 to 650.00 s 0.50s 50 29
P1037 | Hoisting Current Threshold for Lightweight 0.0 to 3000.0 A 140A 50 38
Detection
P1038 | Lowering Current Thresnold for Lightweight | 0.0 to 3000.0 A 10.0A 50 38
Detection
P1039 | Speed Threshold for Lightweigth Detection | 0.010 10200Hz 0.0Hz 50 39
Enabling
P1041 Brake Release Frequency Threshold 0010 10200Hz 4.0Hz 50 41
P1042 | Load Hoisting Current Threshold 0.0 to 3000.0 A 0.0A 50 41
P10483 | Load Lowering Current Threshold 0.0 to 3000.0 A 0.0A 50 41
P1044 | Load Hoisting Torgue Threshold 0.0t0 350.0% 50.0 % 50 41
P1045 | Load Lowering Torque Threshold 0.0t0 350.0% 30.0 % 50 41
P1046 | Brake Response Time to Release 0.00 to 650.00 s 0.10s 50 42
P1047 | Inhibiion of the Brake Closing during a 0=0f 0 50 42
Hoisting/Lowering Command Transiotion 1=0n
P1048 | Brake Closing Frequency Threshold 0510 10200Hz 2.5 Hz 50 42
P1049 | Delay Time for Brake Closing 0.00 to 650.00 s 0.00s 50 42
P1050 | Time to Enable a new Command to Brake 0.10 to 650.00 s 0.80s 50 43
Release
P1051 | Oveweight Current Threshald in the Minimum| O.0 to 3000.0 A 50.0A 50 46
Speed
P1052 | Overweight Current Threshold inthe 0.0 to 3000.0 A 40.0 A 50 a7
Meaximum Speed
P10563 | Overweight Detection Delay Time 0.00 to 650.00 s 1.00 s 50 47
P1054 | Overweight Alam (A770) Delay Time 0.00 to 650.00 s 0.50s 50 47
P1055 | Load Detection Time 0.00 to 650.00's 0.00's 50 50
P1056 | Slack Cable Alarm (A772) Delay Time 0.00 to 650.00 s 0.50s 50 50
P1057 | Slack Cable Fault (F773) Delay Time 0.00 to 650.00 s 0.00s 50 51
P1058 | Number of Consecutive Alarms for Improper | O to 10 3 50 54
Fault (F777)
P1059 | Period of Time for Improper Fault (F777) 0to 65000 s 120 s 50 55
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Fault/Alarm Description Possible causes

A750: The application is operating in the lightweight | The motor speed is greater than P1039 and the

Lightweight Operation mode. motor current is less than P1037 when a load
hoisting command is being executed or less than
P1038 when a load lowering command is being
executed.

A752: The general enable signal has been | Digital input DI3 with logical level “0”

Coast to Stop removed, releasing the motor to cast down.

A754: The fast stop command has been activated. | Digital input DI3 with logical level “0”

Fast Stop

A756: The emergency stop command has been | Digital input DI3 with logical level “0”

Emergency Stop activated.

A758: The application has been stopped because | Digital inputs DI1 and DI2 with logical level “1”

Stop by Simultaneous Commands

of the simultaneous activation of the hoisting
and the lowering commands.

A760:
Hoisting Slowdown Limit Switch

The hoisting slowdown limit switch has been
actuated.

The digital input DI3, DI4, DI6 or DI9 is with logical
level “0”. The digital input for that function is
defined by the parameter P1025.

A762:
Stop Hoisting Limit Switch

The stop hoisting limit switch has been
actuated.

The digital input DI5 or DI10 is with logical level
“0”. The digital input for that function is defined by
the parameter P1025.

AT764:
Stop Lowering Limit Switch

The stop lowering limit switch has been
actuated.

The digital input DI6 or DI11 is with logical level
“0”. The digital input for that function is defined by
the parameter P1025.

A770:
Detected Overweight

An attempt to hoist a load heavier than the
maximum  operational capacity of the
application has been detected

The motor current during the hoisting stage is
greater than or equal to the value adjusted in
P1050.

ATT2:
Detected Slack Cable

During the lowering stage, the load stayed
below the minimum operational capacity of
the crane vertical motion.

The load was not pulled down by its weight
during the lowering stage, it was pushed down
instead.

F773:
Detected Slack Cable

During the lowering stage, the load stayed
below the minimum operational capacity of
the crane vertical motion.

The load was not pulled down by its weight
during the lowering stage, it was pushed down
instead.

F775:
Inverter in Torque Limit

The frequency inverter reached the adjusted
torque limit because of excessive load or
demanded force.

The difference between the actual speed and the
speed reference is greater than or equal to the
hysteresis value adjusted in P1056.

Frr7:
Improper Operation

Several consecutive alarm  messages
occurred during a certain period, disabling
the frequency inverter.

The number of consecutive alarms generated
during a certain period is greater than or equal to
the value adjusted in P1058.

Crane Vertical Motion | 9
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Introduction to the Crane
1 INTRODUCTION TO THE CRANE

The applicatives for crane developed for the CFW-11 SoftPLC function provides flexibility to the user in the
system use and in its configuration. It uses the tools already developed for the WLP programming software,
together with configuration wizards and monitoring dialog boxes.

DANGER!

/Ai Crushing Hazard
In order to ensure safety in load lifting applications, electric and/or mechanical devices must be
installed outside the inverter for protection against accidental fall of load.

DANGER!

/Ai This product was not designed to be used as a safety element. Additional measures must be taken
so as to avoid material and personal damages.
The product was manufactured under strict quality control, however, if installed in systems where its
failure causes risks of material or personal damages, additional external safety devices must ensure
a safety condition in case of a product failure, preventing acidentes.

1.1 CRANE VERTICAL MOTION

The crane vertical motion consists in moving the load vertically by executing commands to move it up and
down. The load hoisting and its lowering are the vertical motions.

Figure 1.1 — Crane vertical motion

1.2 CRANE HORIZONTAL MOTION

The crane horizontal motion (or load translation) consists in moving the load in the horizontal direction by
executing commands to forward and reverse the load. The long travel, the cross travel, and the boom rotation,
among others, are horizontal motions.

Figure 1.2 — Crane horizontal motion

Crane Vertical Motion | 10
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1.3 FREQUENCY INVERTER USE ADVANTAGES

We are able to evaluate the advantages of the variable frequency inverter use for crane vertical motion or for
crane horizontal motion, under the following aspects:

m Elimination of the electrical line disturbances: with the use of the inverter, by maintaining the motor flux
constant (varying both frequency and voltage), it is possible to have the motor rated torque in the entire speed
range. Therefore, with the inverter it becomes possible to start high torque loads with currents that are close to
motor rated current thus eliminating the high direct on line motor starting currents (up to 7 x In). The frequency
inverter eliminates those effects that cause voltage sags, the need of over sizing the switchgear, cables and
transformers, avoiding nuisance trips, etc.;

= Elimination of the mechanical stress: frequency inverters allow the programming of soft acceleration and
deceleration ramps, still giving out high torque, eliminating mechanical stress while starting, during speed
changes (if compared to the commutations of slip ring motor resistances), and while stopping, since the
mechanical brake does not longer engage for regular stopping (braking becomes electrical), being used only for
parking and emergencies. In this way downtime due to maintenance, adjustment of brake shoes, due to broken
coupling, bearings or gearboxes, is drastically reduced. Easier load positioning and better precision are also
achieved. All the settings are programmable and can be easily changed according to the application
requirements (acceleration and deceleration ramps, speeds, etc.);

m Energy savings: there is a reduction in the energy consumption because the motor power (kW) is
determinated by the driven load and by the operation speed, consuming only what the process requires,
eliminating energy wastes (low efficiency, energy and heat dissipation at slip ring motor drive systems), etc. In
production overhead cranes with high duty cycles, the use of active front end frequency inverters (regenerative)
becomes feasible, making it possible, besides the above mentioned energy savings for the return to the line of
the energy regenerated by lowering and braking the load (when the motor is being driven and operates as a
generator);

= System automation: the frequency inverter makes the system automation possible by allowing the control
through communication networks. By exchanging information with a higher hierarchy system (PLC, supervisory),
it allows better process management through monitoring, report emission, etc. It also makes the adaptation to a
remote radio control, with pushbuttons or joystick, easier;

m Standardization: it makes the use of standard induction motors possible, facilitating the plant motor
standardization, for maintenance and spares availability;

m Comfort: the reduction of mechanical noises and vibrations improve operator and area personnel comfort,
safety and productivity.

1.4 PRECAUTIONS IN THE FREQUENCY INVERTER SELECTION

For the great majority of loads (pumps, fans, compressors, etc. ) the frequency inverter selection is made
through the electric motor rated current, using an inverter with equal or slightly higher rated current (for
environmental conditions: temperature up to 50 °C and altitude up to 1000 m).

This selection also considers 150 % overload during 60 s every 10 minutes for heavy duty (HD) loads, or 110 %
overload during 60 seconds every 10 minutes for normal duty (ND) loads.

For crane applications, where there is need of starting heavy loads with relatively short acceleration times, it is
certain that the inverter has to operate with overload to overcome the inertia during acceleration or deceleration,
and normally the duty cycle is higher than the supported by the regular overload capability of frequency
inverters. Therefore, in most of cases, it is necessary to take into account the worst-case duty cycle for a 10-
minute operation period, calculating the rms current value for that period.

The chosen inverter will be for a current equal or higher than the calculated rms value. It must also be observed

whether any overload current in the evaluated cycle is higher than 1.5 times the rated inverter current, where the
inverter must be oversized in order to fulfill this requirement.

Crane Vertical Motion | 11
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1.5 FREQUENCY INVERTER AND BRAKING RESISTOR SELECTION CRITERIA

Some criteria have been established for the selection of the frequency inverter and the braking resistor in a
crane application, according to the type of motion to be executed:

1.5.1 Vertical Motion

The inverter must be selected according to its heavy duty rated current (lp) respecting the maximum ambient
temperature specified for each model and altitude of 1000 m (3,300 ft), based on the following criteria:

m For light or moderate duty operation (installations on maintenance shops, light assembly operations, testing
laboratories, warehouses, pulp and paper industries, etc. where the load requests are on average less than 50%
of rated capacity):

P

P
Lo =1.15% I, X (L—d
Motor
m For heavy or severe duty operation (installations on heavy machine shops, foundries, heavy steel structures
factories, handling steel coils, container handling, timber, storage, scrap, cement factory, sawmills, fertilizer
plants, container handling, etc. Where the loading requests are on average more than 50% of the rated
capacity):

1o =130 1. X(MJ

Motor
Being:

lio = frequency inverter rated heavy duty current (A);

Imotor = Motor rated current considering the service factor (A);
Pwmotor = motor rated power considering the service fact (kW);
PLoad = power required by the load (kW).

NOTE!
@ In case of doubt about the duty operation, use the biggest factor (1.30) to determine the heavy duty
current (Ip) of the CFW-11 frequency inverter.

NOTE!

@ For temperatures higher than the specified as maximum (see table 1.1), limited to 10 °C above, the
oversizing factor (1.15 or 1.30) to determine the heavy duty current (lhp) must be increased by 0.02
per °C.

NOTE!

@ For altitude above 1000 m (3,300 ft) to 4000 m (13,200 ft), oversizing factor (1.15 or 1.30) to
determine the heavy duty current (Ivp) must be increased by 0.01 to 100 m (330 ft) above 1000 m
(3,300 ft).

NOTE!

@ For situations where the motor was oversized above the power required by the load, attention should
be paid to the heavy duty current (lkp) of the CFW-11 inverter at least equal to the rated motor current
with the service factor.

NOTE!

@ The oversizing factor (1.15 or 1.30) is based on the standard acceleration ramps of the application
that are 3.0 seconds to accelerate and 2.0 seconds to decelerate. For smaller acceleration and
deceleration times may need to increase these factors.

Crane Vertical Motion | 12
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Table 1.1 — Surrounding air temperature as CFW-117 inverter frarmme

CFW-11 Inverter Frame Surrounding Air Temperature Temperatulgeer(gierl]zimum) with
A B, CandD -10t0 50 °C (14 to 122 °F) 60 °C (140 °F)
E, F e G (except CFW110720...) -10t0 45 °C (14 to 113 °F) 55°C (131 °F)
CFW110720... -10t0 40 °C (14 to 104 °F) 50 °C (122 °F)
IP54 1,2 and 3 -10t0 40 °C (14 to 104 °F) 50 °C (122 °F)

The braking resistor must be selected according to the equation:

P

Re sistor

=0.70x P,_,4 with %ED = 100.0%
Being:
Presistor = braking resistor power (kW);

PLoad = power required by the load (kW).
%ED = braking duty cycle.

NOTE!
@ Refer to the CFW-11 user's guide, table 3.3, to verify the ohmic value of the braking resistor to be
used according to the frequency inverter model.

NOTE!
@ If the power required by the load is unknown use the motor rated power considering the service fact
to the dimensioning of the braking resistor.

1.5.2 Horizontal Motion
The inverter must be selected according to its rated normal duty current (Inp):

Iy, =1.00x1

Motor
Being:

Ino = frequency inverter rated normal duty current;
Imotor = Motor rated current considering the service factor (A);

NOTE!
@ For temperatures higher than the specified as maximum (see table 1.1), limited to 10 °C above, the
oversizing factor (1.00) to determine the normal duty current (Ino) must be increased by 0.02 per °C.

NOTE!
@ For altitude above 1000 m (3,300 ft) to 4000 m (13,200 ft), oversizing factor (1.00) to determine the
normal duty current (Ino) must be increased by 0.01 to 100 m (330 ft) above 1000 m (3,300 ft).

The braking resistor must be selected according to the equation:

Pr sy = 0.40x P

Re sistor Loa

4 With %ED = 50.0%
Being:

Presistor = braking resistor power (kW);
PLoad = power required by the load (kW).
%ED = braking duty cycle.
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NOTE!
@ Refer to the CFW-11 user's guide, table 3.3, to verify the ohmic value of the braking resistor to be
used according to the frequency inverter model.

NOTE!
@ If the power required by the load is unknown use the motor rated power considering the service fact
to the dimensioning of the braking resistor.

1.5.3 General Notes

m The braking resistor selection can be optimized if the customer provides the power calculated for the load
hoisting or for its horizontal motion. E.g., supposing that the power calculated for the hoisting of an overhead
crane is 62 kW, the used motor would be a 75 kW (commercial value). In this case, the braking resistor can be
obtained from the calculated power, in other words, 0.7 x 62 = 43.4 kW;

m The installation condition, vibration and protection degree must be observed for the braking resistor
specification;

m For the replacement of slip ring motors by standard motors, use a minimum factor of 1.2. The inverter
selection criteria remain the same, adopting the current of the new motor. Another criterion that can be adopted
is to use a motor whose frame is the same of the slip ring motor, provided that the ratio between the power of
the new motor and the old one is close to 1.2. The slip ring motors used in cranes usually have bigger frame
sizes than the same power range standard motors. The main advantage of adopting this criterion is the easy
mechanical adaptation of the new motor.

Crane Vertical Motion | 14




Crane Vertical Motion mEﬂ
2 CRANE VERTICAL MOTION

The crane vertical motion consists in moving a load vertically, executing commands for hoisting and lowering
together with the mechanical brake control, which must assure that the load remains in the intended position
when no hoisting or lowering commands exist.

The crane vertical motion control developed for the CFW-11 SoftPLC presents the following characteristics:

m Speed reference selection through electronic potentiometer (EP), logical combination of digital inputs
(maximum of 5 references), analog input (step less) or communication networks;

m Commands for load hoisting and load lowering through digital inputs or through communication networks;

m Option of inverting the motor rotation direction adopted as standard for load hoisting and load lowering;

m Linear or “S” curve acceleration and deceleration ramps for crane vertical motion;

m Option of stopping command via digital input, which can be for coast to stop, fast stop or emergency stop
with deceleration ramp;

= Minimum and maximum speed limits for crane vertical motion;

m Gain, offset and filter settings for control speed signal through analog input;

m Mechanical brake release logic controlled by motor frequency and/or motor current and/or motor torque, with
independent settings for load hoisting and load lowering commands;

m Adjust of the brake response time to release avoids the increase of the motor frequency;

m Mechanical brake closing logic controlled only by motor frequency (total speed reference in Hz);

m Possibility of brake closing delay time;

m Adjust of the time to enable a new command to brake release after the command to brake closing preventing
a new command to be generated without the brake being mechanically closed;

m Possibility of brake inhibition during the transition from hoisting to lowering and vice-versa (only with encoder);
m Digital inputs programmed for limit switches (over travel limits) functions to reduce the speed (slowdown) while
hoisting, to stop hoisting and to stop lowering;

m Lightweight detection while hoisting or lowering the load;

m Overweight detection while hoisting the load, with subsequent alarm;

m Slack cable detection while lowering the load, with subsequent alarm or fault;

m Inverter in torque limitation detection while hoisting or lowering the load, with subsequent fault;

m Fault trip by improper use of the crane vertical motion;

m Fault trip due to motor current unbalance;

m Crane vertical motion alarm (the last three) and fault (the last ten) history;

m Possibility of applicative implementation or modification by the user through the WLP software.

2.1 CONTROL CONNECTIONS

The selection of the speed reference defines four different control connection types, because it can be through
electronic potentiometer (EP), logical combination of digital inputs (maximum of 5 references), analog input (step
less) or communication networks. The control connections (analog inputs/outputs and digital inputs/outputs) are
made at the CFW-11 electronic control board CC11 terminal strip XC1.

NOTE!
Refer to the CFW-11 frequency inverter manual for more information on the connections.
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2.1.1 Speed Reference via Electronic Potentiometer (EP)

The control connections (analog inputs/outputs and digital inputs/outputs) wired at the CFW-11 electronic
control board CC11 terminal strip XC1, when the speed reference is through electronic potentiometer (EP), are
presented next.

v 'SI'; :’;ﬂnal Default Function for Crane Vertical Motion via Electronic Potentiometer (EP)
1 REF+ Positive reference for potentiometer
2 A1+
Analog input # 1 (0 - 10 V): No function
3 Al1-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input # 2 (0 - 10 V): No function
6 Al2-
7 AO1
Analog output # 1: Motor speed
8 AGND
9 AO2
Analog output # 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VVdc power supply
12 COM Common point of the digital inputs

13 24VCC | 24 Vdc power supply

14 COM Common point of the digital inputs
- | 15 DI Digital input # 1: Load hoisting command
-1 16 DI2 Digital input # 2: Load lowering command
- | 17 DI3 Digital input # 3: Emergency stop
- 1 18 Dl4 Digital input # 4: Acceleration (it increases the speed)

19 DI5 Digital input # 5: No function

20 DI6 Digital input # 6: No function

21 NCH

22 C1 Digital output #1 DO1 (RL1): No fault
1 23 NO1

24 NC2

25 c2 Digital output #2 DO2 (RL2): Run
— 26 NO2

27 NC3

220Vac

28 C3 Digital output #3 DO3 (RL3): Brake release

— 29 NO3

Figure 2.1 — Signals at the XC1 terminal strip for crane vertical motion with speed reference via electronic
potentiometer

NOTE!

@ It is necessary to install the I0C-01 or I0C-02 accessory module in case the DI9, DI10 and DI11
digital inputs and/or the DO6, DO7 and DO8 digital outputs use is required. Refer to the CFW-11
frequency inverter manual for more information on accessory modules.
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2.1.2 Speed Reference via Digital Inputs

The control connections (analog inputs/outputs and digital inputs/outputs) wired at the CFW-11 electronic
control board CC11 terminal strip XC1, when the speed reference is through the logical combination of digital
inputs for 5 references, are presented next.

v 'SI'; :’;ﬂnal Default Function for Crane Vertical Motion via Digital Inputs
1 REF+ Positive reference for potentiometer
2 A1+
Analog input # 1 (0 - 10 V): No function
3 Al1-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input # 2 (0 - 10 V): No function
6 Al2-
7 AO1
Analog output # 1: Motor speed
8 AGND
9 AO2
Analog output # 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VVdc power supply
12 COM Common point of the digital inputs

13 24VCC | 24 Vdc power supply

14 COM Common point of the digital inputs
1 15 DI Digital input # 1: Load hoisting command
| 16 DI2 Digital input # 2: Load lowering command
- | 17 DI3 Digital input # 3: Emergency stop
- | 18 Dl4 Digital input # 4: 1st DI for speed reference
- 1 19 DI5 Digital input # 5: 2nd DI for speed reference
- | 20 Di6 Digital input # 6: 3rd DI for speed reference

21 NCH

22 C1 Digital output #1 DO1 (RL1): No fault
- | 283 NO1

24 NC2

25 c2 Digital output #2 DO2 (RL2): Run
| 26 NO2

27 NC3

220Vac

28 C3 Digital output #3 DO3 (RL3): Brake release

| 29 NO3

Figure 2.2 — Sjgnals at the XC1 terminal strip for crane vertical motion with speed reference via the logical
combination of digital inputs

NOTE!

@ It is necessary to install the I0C-01 or I0C-02 accessory module in case the DI9, DI10 and DI11
digital inputs and/or the DO6, DO7 and DO8 digital outputs use is required. Refer to the CFW-11
frequency inverter manual for more information on accessory modules.
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2.1.3 Speed Reference via Analog Input Al1

The control connections (analog inputs/outputs and digital inputs/outputs) wired at the CFW-11 electronic
control board CC11 terminal strip XC1, when the speed reference is through the analog input Al1, are
presented next.

el 'SI'; :’;ﬂnal Default Function for Crane Vertical Motion via Analog Input Al1
1 REF+ Positive reference for potentiometer
§5|'( 2 All+
= Analog input # 1 (0 - 10 V): Speed reference
3 Al1-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input # 2 (0 - 10 V): No function
6 Al2-
7 AO1
Analog output # 1: Motor speed
8 AGND
9 AO2
Analog output # 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VVdc power supply
12 COM Common point of the digital inputs

13 24VCC | 24 Vdc power supply

14 COM Common point of the digital inputs
——| 15 DI Digital input # 1: Load hoisting command
——| 16 DI2 Digital input # 2: Load lowering command
| 17 DI3 Digital input # 3: Emergency stop
18 Di4 Digital input # 4: No function
19 DI5 Digital input # 5: No function
20 DI6 Digital input # 6: No function
21 NCH
22 C1 Digital output #1 DO1 (RL1): No fault
— 23 NO1
24 NC2
25 c2 Digital output #2 DO2 (RL2): Run
—_—| 26 NO2
27 NC3
220Vac 28 C3 Digital output #3 DO3 (RL3): Brake release
— 29 NO3

Figure 2.3 — Signals at the XC1 terminal strip for crane vertical motion with speed reference via the analog input
Al1

NOTE!

@ It is necessary to install the I0C-01 or I0C-02 accessory module in case the DI9, DI10 and DI11
digital inputs and/or the DO6, DO7 and DO8 digital outputs use is required. Refer to the CFW-11
frequency inverter manual for more information on accessory modules.

Crane Vertical Motion | 18




Crane Vertical Motion m E [l

2.1.4 Speed Reference via Communication Networks

The control connections (analog inputs/outputs and digital inputs/outputs) wired at the CFW-11 electronic
control board CC11 terminal strip XC1, when the speed reference is through communication networks, are
presented next.

el -Sr':: 'i:""al Default Function for Crane Vertical Motion via Communication Networks
1 REF+ Positive reference for potentiometer
2 A1+
Analog input # 1 (0 - 10 V): No function
3 Al1-
4 REF- Negative reference for potentiometer
5 Al2+
Analog input # 2 (0 - 10 V): No function
6 Al2-
7 AO1
Analog output # 1: Motor speed
8 AGND
9 AO2
Analog output # 2: Motor current
10 AGND
11 DGND Reference (0 V) for the 24 VVdc power supply
12 COM Common point of the digital inputs

13 24VCC | 24 Vdc power supply

14 COM Common point of the digital inputs

15 DI Digital input # 1: No function

16 DI2 Digital input # 2: No function

L 17 DI3 Digital input # 3: Emergency stop

18 Di4 Digital input # 4: No function

19 DI5 Digital input # 5: No function

20 DI6 Digital input # 6: No function

21 NCH

22 C1 Digital output #1 DO1 (RL1): No fault
— 23 NO1

24 NC2

25 c2 Digital output #2 DO2 (RL2): Run
— 26 NO2

27 NC3

220Vac 28 C3 Digital output #3 DO3 (RL3): Brake release

— 29 NO3

Figure 2.4 — Signals at the XC1 terminal strip for Crane Vertical Motion with speed reference via
communication networks

NOTE!

@ It is necessary to install the I0C-01 or I0C-02 accessory module in case the DI9, DI10 and DI11
digital inputs and/or the DO6, DO7 and DO8 digital outputs use is required. Refer to the CFW-11
frequency inverter manual for more information on accessory modules.
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2.2 BRAKE SYSTEM

The brake is the element of the crane vertical motion responsible for hold the load when the motor is not
running. Therefore it is very important that it be configured to operate in the safest way possible.

The electromagnet coil is powered by direct current (DC) which can be supplied by a DC voltage source or
bridge rectifier which converts AC to DC current. The bridge rectifier consists of diodes and varistors that filter
undesirable voltage spikes and enable fast current shutdown.

NOTE!
It is recommended always power the brake by direct current (DC) as it provides greater speed and
reliable brake operation.

2.2.1 Connection Diagram

NOTE!
The following connection diagrams shown are valid for WEG brake motors. The same must be
suitable for other types of brake or brake motor.

2.2.1.1 AC Power Supply

Usually brake motors admit two braking systems: normal and fast.

m Normal Braking: the interruption of DC power to brake closing is done by removal of the AC power supply to
terminals 1 and 2.

o ~ O +0O
2 1 6

Bridge 5
Rectifier  _ o4

g
&
[] [] Brake
CFW-11 Command * - —
i_ - 'T _T_ Contactor
LY
| H
I
I
I

——
dw

|

I
I
.,,_/:L'l’_______J

Brake

Figure 2.5 - Connection diagrarm of the bridge rectifier for normal braking
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m Fast Braking: the interruption of DC power to brake closing is done directly in the direct current source to
terminals 3 and 04 keeping the terminals 1 and 2 on AC power supply.

-
g8
B

SR
V4

[
I
I
| +
I
I
I

F

Command I:'I:I‘ Al Bridge

Contactor Rectifier  _ E’._

dw

i
I
e
1| e e o ————

Brake

Figure 2.6 — Connection diagram of the bridge rectifier for fast braking

2.2.1.2 DC Power Supply

The connection must be made directly on the brake terminals as the voltage on the brake power nameplate.
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3 PARAMETERS DESCRIPTION

Next, the parameters of the crane vertical motion applicative, for both the CFW-11 frequency inverter and the
SoftPLC, will be presented.

NOTE!
The adjustable range of the CFW-11 parameters has been customized for the crane vertical motion
application. Refer to the CFW-11 programming manual for more details on the parameters.

Symbols for the parameter properties:

RO Read-only parameter

RW Read and write parameter

CFG Configuration parameter, value can be programmed only with motor stopped
Vector Available when a vector control mode is chosen

Net Parameter visible on the HMI if the inverter has the network interface installed —
RS232, RS485, CAN, Anybus-CC, Profibus — or if the USB interface is
connected.

3.1 ORIGIN OF THE COMMANDS

This parameter group allows the user to configure the origin of the CFW-11 frequency inverter commands. For
this application, the inverter control in LOCAL situation is done via HMI and in REMOTE situation via SoftPLC
function.

LOCAL Situation:
It allows the user to command the motor of crane driven by the CFW-11 inverter disregarding the control logics.

REMOTE Situation:
It enables the crane vertical motion control logics, according to the programming performed by the user.

P0220 - LOCAL/REMOTE Selection Source

P0221 — Speed Reference Selection - LOCAL Situation

P0222 — Speed Reference Selection - REMOTE Situation

P0223 - Forward Reverse Selection - LOCAL Situation

P0228 - JOG Selection - REMOTE Situation

NOTE!
Refer to the CFW-11 programming manual for more information on the command origin parameters.
Some parameter options have been removed from the configuration wizard.
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3.1.1 Configuration of the Commands

This parameter group allows the user to configure some of the CFW-11 frequency inverter commands,
necessary for the crane vertical motion applicative.

P0229 — Stop Mode Selection

Adjustable 0 = Ramp to Stop Factory Setting: O
Range: 1 = Coast to Stop
2 = Fast Stop

3 = Ramp to Stop with |g* reset
4 = Fast Stop with Ig* reset

Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L [20 Ramps |
Description:

This parameter defines the motor stop mode when the inverter receives the “Stop” command.

NOTE!

@ Options 3 and 4 operate only in vector mode with encoder. The difference in behavior, compared to
the options 0 and 2, is in the torque current reference (Ig*) reset. This reset occurs during the inverter
state transition from Run to Ready, after executing a “Stop” command. The purpose of the options 3
and 4 is to avoid that a high current reference value is stored in the speed regulator when, for
instance, using a mechanical brake to stop the motor shaft before its speed is null.

NOTE!
@ Refer to the CFW-11 programming manual for more information on the stop mode.

P1024 - Enable use of a Filter in the Hoisting and Lowering Commands

Adjustable 0 = Off Factory Setting: O
Range: 1=0n
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter enables the use of a time of 100 ms as a filter to accept the load hoisting and load lowering
commands via the digital inputs DI1 and DI2 to prevent too fast or false commands are accepted by the crane
vertical motion.

With the option "0" (Off), there is no filter on the digital inputs DI1 and DI2.

With the option "1" (On), the filter 100 ms is applied to the digital inputs DI1 and DI2 in changing the logic state
"0" to "1". The change from "1" to "0" there is no filter.

P1026 - Motor Rotation Direction Inversion

Adjustable 0 = Off Factory Setting: O
Range: 1=0n
Proprieties: CFG
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter inverts the motor rotation direction that is normally adopted for the load hoisting and load
lowering commands.

Crane Vertical Motion | 23



=

Parameters Description

With the option "0" (Disabled), the load hoisting command occurs with forward rotation direction and the load
lowering command with reverse rotation direction.

With the option "1" (Enabled), the load hoisting command occurs with reverse rotation direction and the load
lowering command with forward rotation direction.

P1027 - Motor Demagnetization Time

Adjustable 0 to 65000 s Factory Setting: 600 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the period without hoisting or lowering commands that has to elapse before the inverter
general enable command is removed, thus demagnetizing the motor. This measure prevents the motor from
remaining energized during a period while the crane vertical motion is not being used.

NOTE!
Keeping the motor magnetized in the absence of hoisting or lowering commands allows a faster
motor response when those commands are issued, expediting its operation.

3.2 RAMPS

This parameter group allows the user to configure the inverter ramps, so that the motor is accelerated or
decelerated in a faster or in a slower manner.

P0100 - Acceleration Time

Adjustable 0.01t0 999.9 s Factory Setting: 3.0s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [20 Ramps |
Description:

This parameter defines the time to accelerate lineally from O to the maximum speed (defined in PO134).

P0101 - Deceleration Time

Adjustable 0.0t0 999.9 s Factory Setting: 2.0s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |20 Ramps |
Description:

This parameter defines the time to decelerate linearly from the maximum speed (defined at P0134) to zero,
except in case of an emergency stop command execution.

P0103 - Emergency Stop Time (2nd Ramp Deceleration)

Adjustable 0.01t0 999.9 s Factory Setting: 0.3 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [20 Ramps |
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Description:

This parameter defines the time to decelerate linearly from the maximum speed (defined at PO134) to zero,
when an emergency stop command via the digital input DI3, the limit switch "Stop Hoisting", the overweight
detection or the slack cable detection, is executed.

P0104 - S Ramp

Adjustable 0 = Off (linear) Factory Setting: O
Range: 1=50%
2 =100%
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |20 Ramps |
Description:

This parameter allows that the acceleration and deceleration ramps have a nonlinear profile, similar to an “S”
shape curve.

The “S” ramp reduces mechanical stress during accelerations and decelerations.

P0105 - 1st/2nd Ramp Selection

Adjustable 6 = SoftPLC Factory Setting: 6
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [20 Ramps |
Description:

This parameter defines the source of the command that will select between the 1st and the 2nd ramp, which is
only SoftPLC for the crane vertical motion applicative.

NOTE!
Refer to the CFW-11 programming manual for more information on the ramp parameters.

3.3 SPEED LIMITS

This parameter group allows the user to configure the motor speed limits.

P0133 — Minimum Speed Reference Limit

Adjustable 0 to 18000 rpm Factory Setting: 120 rom (4.0 H2)
Range:

Proprieties:

Access groups via HMI: 01 PARAMETER GROUPS |

L [22 Speed Limits |

Description:
This parameter defines the minimum motor speed reference value when the inverter is enabled. It is the value
used when the limit switch “Hoisting Slowdown” is activated.

P0134 — Maximum Speed Reference Limit

Adjustable 0 to 18000 rpm Factory Setting: 1800 rpom
Range:

Proprieties:

Access groups via HMI: 01 PARAMETER GROUPS |

L [22 Speed Limits |
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Description:
This parameter defines the maximum motor speed reference value when the inverter is enabled. It is the value
used when the crane is operating in the “Lightweight” mode.

NOTE!
Refer to the CFW-11 programming manual for more information on the speed limit parameters.

3.4 DYNAMIC BRAKING

This parameter group allows the user to configure the braking resistor to be used for dynamic braking.
P0154 - Dynamic Braking Resistor
P0155 - Dynamic Braking Resistor Power

NOTE!
Refer to the CFW-11 programming manual for more information on the dynamic braking parameters.

3.5 SPEED REFERENCES

This parameter group allows the user to configure the speed reference control for the crane vertical motion
applicative.

P1023 - Speed Reference Control Configuration

Adjustable 0 = Speed Reference via Electronic Potentiometer (EP) Factory Setting: 2
Range: 1 = One Speed Reference via Digital Input DI4

2 = Two Speed References via Digital Input D14

3 = Three Speed References via Digital Input DI4 and DI5

4 = Four Speed References via Digital Input DI4 and DI5

5 = Five Speed References via Digital Input DI4, DI5 and DI6

6 = Speed Reference via Analog Input Al

7 = Speed Reference via Communication Networks

Proprieties: CFG
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter defines how the control of the speed reference for the crane vertical motion applicative will be
done.

Table 3.1 — Speed reference control configuration

P1023 Description

It defines that the speed reference will be controlled via the electronic potentiometer (EP) logic developed for the load hoisting,
0 load lowering and load acceleration (increases the speed reference) commands.

It defines that there will be one speed reference controlled through the logic combination of the load hoisting, load lowering and
1 13t digital input for speed reference (DI4) commands.

It defines that there will be two speed references controlled through the logic combination of the load hoisting, load lowering and
2 13t digital input for speed reference (DI4) commands.

It defines that there will be three speed references controlled through the logic combination of the load hoisting, load lowering,
3 1%t digital input for speed reference (DI4) and 2™ digital input for speed reference (DI5) commands.

It defines that there will be four speed references controlled through the logic combination of the load hoisting, load lowering, 15t
4 digital input for speed reference (DI4) and 2™ digital input for speed reference (DI5) commands.

It defines that there will be five speed references controlled through the logic combination of the load hoisting, load lowering, 1
5 digital input for speed reference (DI4), 2™ digital input for speed reference (DI5) and 3™ digital input for speed reference (DI6)

commands.
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It defines that the speed reference will be controlled via the value read by the analog input Al1, combined with the load hoisting
6 and load lowering commands.

It defines that the speed reference will be written via a communication network and that the load hoisting and load lowering
7 commands will be given through the network control word (P1022).

When the speed reference is selected through the logic combination of the DI4, DI5 and DI6 digital inputs, the
following truth table must be applied to obtain the speed reference.

Table 8.2 — Speed reference truth table with the logical combination of DI4, DI5 and DI6 digital inputs

“etoronce 1 | reterenca? | roferonces | roforonced | relerences

P1030 — Speed Reference via Communication Networks

Adjustable 0.0 to 1020.0 Hz Factory Setting: P1023 = 0: 0.0 Hz

Range: P1023 =1: 0.0 Hz
P1023 =2: 0.0 Hz
P1023 = 3: 0.0 Hz
P1023 =4: 0.0 Hz
P1023 = 5: 0.0 Hz
P1023 = 6: 0.0 Hz
P1023 =7: 6.0 Hz

Proprieties:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Access groups via HMI:

Description:
This parameter has different functions according to the speed reference control configuration:

m P1023 =0, 1, 2, 3, 4, 5 or 6, the parameter does not have a specific function for the crane vertical motion
applicative.

m P1023 = 7, it defines the speed reference value via communication networks for the crane vertical motion
applicative.

P1031 — Speed Reference 1

Adjustable 0.0 to 1020.0 Hz Factory Setting: P1023 = 0: 6.0 Hz

Range: P1023 = 1: 60.0 Hz
P1023 = 2: 6.0 Hz
P1023 = 3: 6.0 Hz
P1023 = 4: 6.0 Hz
P1023 = 5: 6.0 Hz
P1023 = 6: 6.0 Hz
P1023 = 7: 0.0 Hz

Proprieties:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Access groups via HMI:

Description:
This parameter has different functions according to the speed reference control configuration:
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m P1023 = 0O, it defines the minimum speed reference value for the crane vertical motion applicative. In other
words, it is the initial speed reference value when the load hoisting or lowering command is executed. This value
can be subsequently incremented through the “acceleration” command via the digital input DI4.

m P10283 = 1, 2, 3, 4 or 5, it defines the value of the 1st speed reference for the crane vertical motion
applicative.

m P1023 = 6, it defines the minimum speed reference value for the crane vertical motion applicative. In other
words, it is the initial speed reference value when the value read at the analog input is O V, 0 mA or 4 mA.

m P1023 = 7, the parameter does not have a specific function for the crane vertical motion applicative.

P1032 — Speed Reference 2

Adjustable 0.0 to 1020.0 Hz Factory Setting: P1023 = 0: 60.0 Hz

Range: P1023 = 1: 0.0 Hz
P1023 = 2: 60.0 Hz
P1023 = 3: 30.0 Hz
P1023 = 4: 20.0 Hz
P1023 = 5: 15.0 Hz
P1023 = 6: 60.0 Hz
P1023 = 7: 0.0 Hz

Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L [50 SoftPLC |
Description:

This parameter has different functions according to the speed reference control configuration:

m P1023 = 0O, it defines the maximum speed reference value for the crane vertical motion applicative. In other
words, this is the maximum value that the “acceleration” command via digital input DI4 can provide.

m P1023 = 1 or 7, the parameter does not have a specific function for the crane vertical motion applicative.
m P1023 =2, 3, 4 or 5, it defines the value of the 2nd speed reference for the crane vertical motion applicative.

m P1023 = 6, it defines the maximum speed reference value for the crane vertical motion applicative. In other
words, it is the maximum speed reference value when the value read at the analog input is 10 V or 20 mA.

P1033 — Speed Reference 3

Adjustable 0.0 to 1020.0 Hz Factory Setting: P1023 =0: 0.0 Hz

Range: P1023 =1: 0.0 Hz
P1023 = 2: 0.0 Hz
P1023 = 3: 60.0 Hz
P1023 = 4: 40.0 Hz
P1023 = 5: 30.0 Hz
P1023 = 6: 0.0 Hz
P1023 = 7: 0.0 Hz

Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L [50 SoftPLC |
Description:

This parameter has different functions according to the speed reference control configuration:

m P1023 = 0, 1, 2, 6 or 7, the parameter does not have a specific function for the crane vertical motion
applicative.

m P1023 = 3, 4 or 5, it defines the value of the 3rd speed reference for the crane vertical motion applicative.
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P1034 - Speed Reference 4

Adjustable 0.0 to 1020.0 Hz Factory Setting: P1023 = 0: 0.0 Hz

Range: P1023 =1: 0.0 Hz
P1023 = 2: 0.0 Hz
P1023 = 3: 0.0 Hz
P1023 = 4: 60.0 Hz
P1023 = 5: 45.0 Hz
P1023 = 6: 0.0 Hz
P1023 = 7: 0.0 Hz

Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter has different functions according to the speed reference control configuration:

m P1023 =0, 1, 2, 3, 6 or 7, the parameter does not have a specific function for the crane vertical motion
applicative.

m P1023 = 4 or 5, it defines the value of the 4th speed reference for the crane vertical motion applicative.

P1035 - Speed Reference 5

Adjustable 0.0 to 1020.0 Hz Factory Setting: P1023 = 0: 0.0 Hz

Range: P1023 =1: 0.0 Hz
P1023 =2: 0.0 Hz
P1023 = 3: 0.0 Hz
P1023 = 4: 0.0 Hz
P1023 = 5: 60.0 Hz
P1023 = 6: 0.0 Hz
P1023 = 7: 0.0 Hz

Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

This parameter has different functions according to the speed reference control configuration:

m P1023 =0, 1, 2, 3, 4, 6 or 7, the parameter does not have a specific function for the crane vertical motion
applicative.

m P1023 = 5, it defines the value of the 5th speed reference for the crane vertical motion applicative.

P1036 — Dwell Time at Speed Reference 1

Adjustable 0.00 a 650.00 s Factory Setting: 0.50 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the crane dwell time with the speed reference 1 after the brake release. l.e., maintains
the speed reference 1 for a while even if another speed has been selected by the user.
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3.6 CONTROL WORD

P1022 - Communication Network Control Word

Adjustable 0000h to FFFFh Factory Setting: 0000h
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the control word for the Crane Vertical Motion applicative when the speed reference
control via communication networks has been selected (P1023 = 7).

Each bit of this word represents a command that can be executed via communication networks.

Table 3.3 — Description of the communication network control word

Bits 15t0 2 1 0
g1 2
. [0) ﬁ
Function 3 % Ko}
s | T
I
o — —
Bits Values
Bit 0 0: It removes the load hoisting command.
Load Hoisting 1: It executes the load hoisting command.
Bit 1 0: It removes the load lowering command.
Load Lowering 1: It executes the load lowering command.
Bits 2to 15 Reserved.

3.7 CONFIGURATION OF THE LIMIT SWITCHES

P1025 - Limit Switches Configuration

Adjustable 0 = Without Limit Switches Factory Setting: O
Range: 1 = Stop Hoisting via DI5

2 = Hoisting Slowdown via DI6

3 = Stop Hoisting via DI5 and Stop Lowering via DI6

4 = Hoisting Slowdown via DI3, Stop Hoisting via DI5 and Stop Lowering via DI6

5 = Hoisting Slowdown via DI4, Stop Hoisting via DI5 and Stop Lowering via DI6

6 = Hoisting Slowdown via DI9, Stop Hoisting via DI10 and Stop Lowering via DI11
Proprieties: CFG
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |

Description:

This parameter configures the manner an interlocking function of the Crane Vertical Motion applicative will be
associated to a digital input. This interlocking is no more than limit switches installed in the hoisting and lowering
travel course, which indicate operation conditions when activated.

m Hoisting Slowdown (speed reduction): With an active hoisting command and activated sensor (logical level

“0”), It decelerates the motor down to the minimum speed defined at PO133 respecting the ramp defined at
P0O101.

m Stop Hoisting: With an active hoisting command and activated sensor (logical level “0”), it causes an
emergency stop respecting the ramp defined at PO103.
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m Stop Lowering: With an active lowering command and activated sensor (logical level “0”), it causes a normal
stop respecting the ramp defined at PO101.

NOTE!

@ Refer to the section 3.8 for more information on the functions of the digital inputs, bearing in mind
that the parameters P1023 and P1025 operate together in the execution of the commands for the
crane vertical motion applicative.

3.8 DIGITAL INPUTS

This parameter group allows the user to configure the command function of each digital input in the crane
vertical motion applicative.

P0263 - DI1 Function

Adjustable 21 = Load Hoisting (PLC Use) Factory Setting: P1023 = 7: 21
Range: 0 to 31 P1023=7:0
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L |4O Digital Inputs | L |40 Digital Inputs |
Description:

This parameter defines that the function of the digital input DI1 will be the load hoisting command, which
enables the motor to run in the forward rotation direction (or the reverse direction if P1026 is enabled (1)),
except when P1023 = 7.

With logical level “0”, the crane vertical motion is disabled (except if there is a command for lowering the load).

With logical level “1”, the crane vertical motion is enabled for hoisting the load.

NOTE!
@ When the speed reference control is programmed for communication networks (P1023 = 7), then the
digital input DI1 does not have a specific function for the crane vertical motion applicative.

NOTE!
@ It is possible to enable a filter 100ms (P1024 = 1) in the load hoisting command to prevent too fast or
false commands are accepted by the crane vertical motion.

P0264 - DI2 Function

Adjustable 21 = Load Lowering (PLC Use) Factory Setting: P1023 = 7: 21
Range: 0 to 31 P1023=7:0
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L |40 Digital Inputs | L |40 Digital Inputs |
Description:

This parameter defines that the function of the digital input DI2 will be the load lowering command, which
enables the motor to run in the reverse rotation direction (or the forward direction if P1026 is enabled (1)),
except when P1023 = 7.

With logical level “0”, the crane vertical motion is disabled (except if there is a command for hoisting the load).

With logical level “1”, the crane vertical motion is enabled for lowering the load.
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NOTE!
@ When the speed reference control is programmed for communication networks (P1023 = 7), then the
digital input DI2 does not have a specific function for the crane vertical motion applicative

NOTE!
@ It is possible to enable a filter 100ms (P1024 = 1) in the load lowering command to prevent too fast or
false commands are accepted by the crane vertical motion.

P0265 - DI3 Function

Adjustable 0 = Not Used Factory Setting: 21
Range: 2 = Coast to Stop
3 = Fast Stop

21 = Emergency Stop (PLC Use) (for P1025 = 4)
21 = Hoisting Slowdown Limit Switch (PLC Use) (for P1025 = 4)

Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |4O Digital Inputs | L |40 Digital Inputs |
Description:

This parameter defines that the function of the digital input DI3 will be stopping the operation of the crane
vertical motion (except when P1025 = 4).

m Not Used: It defines that no operation stopping command for the crane vertical motion will be executed.

m Coast to Stop (General Enable): It defines that the crane vertical motion operation stopping will be by motor
coasting (the motor is demagnetized).

With logical level “O”, it executes the stopping command by coasting, not exercising any control to decelerate
the crane vertical motion motor, so that the motor coasts to stop and remains demagnetized. The alarm “A752,
Coast to Stop” is generated until the digital input DI3 is activated with level "1".

With logical level “1”, it indicates that the crane vertical motion is enabled, so that a command for hoisting or
lowering the load can be executed.

m Fast stop: It defines that the stopping operation will be carried out with a null deceleration ramp, so that the
motor is decelerated down to zero rpm in the shortest possible time.

With logical level “0”, it executes the fast stop command with null deceleration ramp, so that the crane vertical
motion motor stops in the shortest possible time. The alarm “A754: Fast Stop” is generated until the digital input
DI3 is activated with level "1".

With logical level “1”, it indicates that the crane vertical motion is enabled, so that a command for hoisting or
lowering the load can be executed.

m Emergency Stop: It defines that the stopping operation will occur according to the deceleration ramp that has
been programmed in PO103.

With logical level “0”, it executes the emergency stop command by decelerating the crane vertical motion motor
according to the deceleration ramp that has been programmed in PO103. The alarm “A756: Emergency Stop” is
generated until the digital input DI3 is activated with level "1".

With logical level “1”, it indicates that the crane vertical motion is enabled, so that a command for hoisting or
lowering the load can be executed.

NOTE!

@ This command overrides the load hoisting or lowering commmand, stopping the crane vertical motion
and preventing the execution of a new command. Refer to the section 3.12 in this application manual
for more information on the brake control logic.
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m P1025 = 4: It defines that the digital input DI3 function will be “Hoisting Slowdown Limit Switch”.

With logical level “0” (sensor actuated) and with a hoisting command present, it decelerates the motor down to
the minimum speed defined in PO133.

With logical level “1” (sensor not actuated), it allows commands for hoisting or lowering the load.

P0266 - DI4 Function

Adjustable 21 = Acceleration (PLC Use) Factory Setting: P1023 = 0: 21

Range: 21 = 1st Speed Reference Digital Input (PLC Use) P1023 = 1: 21
21 = 1st Speed Reference Digital Input (PLC Use) P1023 = 2: 21
21 = 1st Speed Reference Digital Input (PLC Use) P1023 = 3: 21
21 = 1st Speed Reference Digital Input (PLC Use) P1023 = 4: 21
21 = 1st Speed Reference Digital Input (PLC Use) P1023 = 5: 21
0 to 31 / 21 = Hoisting Slowdown Limit Switch (PLC Use) P1023 =6: 0
0to 31/ 21 = Hoisting Slowdown Limit Switch (PLC Use) P1023=7:0

Proprieties:

Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L |4O Digital Inputs | L |4O Digital Inputs |
Description:

This parameter has different functions according to the speed reference control configuration:

m P1023 = 0O defines that the function of the digital input DI4 will be to execute the command to accelerate
(increase) the speed reference for the crane vertical motion. It operates together with the load hoisting or
lowering command.

With logical level “0”, it freezes the current speed reference value for the crane vertical motion, in case the load
hoisting (DI1) or lowering (DI12) command is still active.

With logical level “1”, it accelerates (increases) the speed reference for the crane vertical motion according to the
acceleration ramp defined in PO100, up to the maximum value defined in P1032.

When a load hoisting or a load lowering command is executed, the motor is accelerated to the value
programmed in P1031. Then, if an acceleration command is given, the motor is accelerated from the P1031
value up to the maximum programmed in P1032. If the acceleration command is removed before reaching that
maximum speed, then the actual speed value is kept (frozen) as the crane vertical motion speed reference.
When the load hoisting or lowering command is removed, then the motor decelerates to 0 rpm.

m P1023 =1, 2, 3, 4 or 5: These options define that the function of the DI4 is to be the 1st digital input for the
selection of the crane vertical motion speed reference via the logical combination of digital inputs, as described
in the section 3. 5.

m P1023 =6 o0or 7 and P1025 =0, 1, 2, 3, 4 or 6: These options define that the digital input DI4 has no specific
function for the crane vertical motion.

m P1023 = 6 or 7 and P1025 = 5: These options define that the function of the DI4 is “Hoisting Slowdown Limit
Switch”.

With logical level “0” (sensor actuated) and with a hoisting command present, it decelerates the motor down to
the minimum speed defined in PO133.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.
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P0267 - DI5 Function

Adjustable 0 to 31/ 21 = Stop Hoisting Limit Switch (PLC Use) Factory Setting: P1023 =0:0

Range: 0to 31 /21 = Stop Hoisting Limit Switch (PLC Use) P1023=1:0
0to 31 /21 = Stop Hoisting Limit Switch (PLC Use) P1023=2:0
21 = 2nd Speed Reference Digital Input (PLC Use) P1023 = 3: 21
21 = 2nd Speed Reference Digital Input (PLC Use) P1023 = 4: 21
21 = 2nd Speed Reference Digital Input (PLC Use) P1023 = 5: 21
0to 31/ 21 = Stop Hoisting Limit Switch (PLC Use) P1023 =6: 0
0to 31 /21 = Stop Hoisting Limit Switch (PLC Use) P1023=7:0

Proprieties:

Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |40 Digital Inputs | L |40 Digital Inputs |
Description:

This parameter has different functions according to the speed reference control configuration:

m P10283=0, 1,2,6 or 7 and P1025 = 0, 2 or 6: These options define that the digital input DI5 has no specific
function for the crane vertical motion.

m P1023 =0, 1,2, 6 or 7 and P1025 = 1, 3, 4 or 5: These options define that the function of the DI5 is “Stop
Hoisting Limit Switch”.

With logical level “0” (sensor actuated) and with a hoisting command present, it performs an emergency stop
respecting the ramp defined in PO103.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.
m P1023 = 3, 4 or 5: These options define that the function of the DI5 is to be the 2nd digital input for the

selection of the crane vertical motion speed reference via the logical combination of digital inputs, as described
in the section 3. 5.

P0268 - DI6 Function

Adjustable 0to 31 /21 = Hoisting Slowdown / Stop Lowering  Factory Setting: P1023 =0:0

Range: 0 to 31/ 21 = Hoisting Slowdown / Stop Lowering (PLC Use) P1023=1:0
0 to 31 / 21 = Hoisting Slowdown / Stop Lowering (PLC Use) P1023=2:0
0 to 31 / 21 = Hoisting Slowdown / Stop Lowering (PLC Use) P1023=3:0
0to 31/ 21 = Hoisting Slowdown / Stop Lowering (PLC Use) P1023=4:0
21 = 3rd Speed Reference Digital Input (PLC Use) P1023 = 5: 21
0 to 31 /21 = Hoisting Slowdown / Stop Lowering (PLC Use) P1023=6:0
0 to 31 / 21 = Hoisting Slowdown / Stop Lowering (PLC Use) P1023=7:0

Proprieties:

Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |40 Digital Inputs | L |40 Digital Inputs |
Description:

This parameter has different functions according to the speed reference control configuration:

m P1023=0,1, 2, 3,4,6 0or 7and P1025 = 0, 1 or 6: These options define that the digital input DI6 has no
specific function for the crane vertical motion.

m P1023 =0, 1, 2, 3, 4, 6 or 7 and P1025 = 2: These options define that the function of the DIB is “Hoisting
Slowdown Limit Switch”.

With logical level “0” (sensor actuated) and with a hoisting command present, it decelerates the motor down to
the minimum speed defined in PO133.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.
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m P1023=0,1, 2, 3, 4,6 0or 7 and P1025 = 3, 4 or 5: These options define that the function of the DI6 is “Stop
Lowering Limit”.

With logical level “0” (sensor actuated) and with a lowering command present, it performs a normal stop
respecting the ramp defined in PO101.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.
m P1023 = 5: These options define that the function of the DIB is to be the 3rd digital input for the selection of

the crane vertical motion speed reference via the logical combination of digital inputs, as described in the
section 3. 5.

NOTE!
@ Refer to the CFW-11 programming manual for more information on the digital input parameters.
Some parameter options have been removed from the configuration wizard.

Description:
It is an I0C-01 or IOC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P1025 =0, 1, 2, 3, 4 or 5: These options define that the digital input DI9 has no specific function for the crane
vertical motion.

m P1025 = 6: This option defines that the function of the DI9 is “Hoisting Slowdown Limit Switch”.

With logical level “0” (sensor actuated) and with a hoisting command present, it decelerates the motor down to
the minimum speed defined in PO133.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.

DI10 Function

Description:
It is an I0C-01 or I0C-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P1025 =0, 1, 2, 3, 4 or 5: These options define that the digital input DI10 has no specific function for the
crane vertical motion.

m P1025 = 6: This option defines that the function of the DI10 is “Stop Hoisting Limit Switch”.

With logical level “0” (sensor actuated) and with a hoisting command present, it performs an emergency stop
respecting the ramp defined in PO103.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.

Description:
It is an I0C-01 or I0OC-02 accessory module digital input with exclusive SoftPLC function use, not presenting a
parameter for configuring its function.

m P1025 =0, 1, 2, 3, 4 or 5: These options define that the digital input DI10 has no specific function for the
crane vertical motion.

m P1025 = 6: This option defines that the function of the DI11 is “Stop Lowering Limit Switch”.

Crane Vertical Motion | 35



=

Parameters Description

With logical level “0” (sensor actuated) and with a lowering command present, it performs a normal stop
respecting the ramp defined in PO101.

With logical level “1” (sensor not actuated), it allows commands for load hoisting or lowering.

NOTE!
Refer to the 10C-01 or I0C-02 accessory module installation, configuration and operation guide for
more information on the DI9, DI10 and DI11 digital inputs.

3.9 DIGITAL OUTPUTS

This parameter group allows the user to configure the command function of each digital output in the crane
vertical motion applicative.

P0275 - DO1 Function (RL1)
P0276 — DO2 Function (RL2)
P0277 - DO3 Function (RL3)

Adjustable 0 to 36 / 28 = Brake Release (SoftPLC) Factory Setting: P0275 =13
Range: P0276 = 11
P0277 = 28
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |
L {41 Digital Outputs | L {41 Digital Outputs |
Description:

These parameters define the functions of the DO1, DO2 and DOS digital outputs. If the option “28 = Brake
Release (SoftPLC)” has been selected, the output assumes the function of commanding the crane vertical
motion brake. As presented in the section 2.1, the NO relay contact of DO1, DO2 and DOS digital outputs must
be used.

NOTE!
@ Refer to the section 3.12 in this application manual for more information on the brake control logic.

NOTE!
@ Refer to the CFW-11 programming manual for more information on the digital output parameters.
Some parameter options have been removed from the configuration wizard.

DO6 Function

Description:
It is an IOC-01 or I0OC-02 accessory module digital output with exclusive SoftPLC function use, not presenting a
parameter for its configuration. It has the function of indicating the alarm “A770: Detected Overweight”.

NOTE!
Refer to the section 3.13 in this application manual for more information on the overweight detection
logic.

DO7 Function

Description:

It is an IOC-01 or IOC-02 accessory module digital output with exclusive SoftPLC function use, not presenting a
parameter for its configuration. It has the function of indicating the alarm “A772: Detected Slack Cable”, or the
fault “F773: Detected Slack Cable”.
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NOTE!
Refer to the section 3.14 in this application manual for more information on the slack cable detection
logic.

DO8 Function

Description:
It is an IOC-01 or IOC-02 accessory module digital output with exclusive SoftPLC function use, not presenting a
parameter for its configuration. It has the function of indicating the fault “F775: Inverter in Torque Limit”.

NOTE!
@ Refer to the section 3.15 in this application manual for more information on the inverter torque limit
detection logic.

NOTE!
@ Refer to the 10C-01 or I0C-02 accessory module installation, configuration and operation guide for
more information on the DO6, DO7 and DOS8 digital outputs.

3.10 ANALOG INPUT

This parameter group allows the user to configure the analog input Al1 for the speed reference control of the
crane vertical motion.

NOTE!
It is configured only when the parameter P1023 (speed reference control configuration) is
programmed with the option 6.

P0231 - Al1 Signal Function

Adjustable 7 = Speed Reference (PLC Use) Factory Setting: 7
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |38 Analog Inputs | L |38 Analog Inputs |
Description:

This parameter defines that the function of the analog input Al1 will be the crane vertical motion speed
reference.

P0233 — A1 Signal Type

Adjustable 0=0to10V/20 mA Factory Setting: O
Range: 1=41t020 mA
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |38 Analog Inputs | L |38 Analog Inputs |
Description:

This parameter configures the type of signal (voltage or current) that will be read by the analog input Al1. Adjust
the CFW-11 control board DIP switch S1.4 according to the selected option.
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P0232 - Al1 Gain

Adjustable 0.000 to 9.999 Factory Setting: 1.000
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L [38 Analog Inputs | L [38 Analog Inputs |
Description:

This parameter applies a gain to the value read at the analog input Al1, i.e., the value obtained at the input is
multiplied by the gain, thus allowing adjustments in the measured variable.

P0234 - Al1 Offset

Adjustable -100.00 % to +100.00 % Factory Setting: 0.00 %
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 1/O CONFIGURATION |

L [38 Analog Inputs | L [38 Analog Inputs |
Description:

This parameter adds to the measured quantity a value, in percentage, in order to adjust the read variable.

P0235 - Al1 Filter

Adjustable 0.00to 16.00 s Factory Setting: 0.25s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS | or |07 I/O CONFIGURATION |

L |38 Analog Inputs | L |38 Analog Inputs |
Description:

This parameter configures the 1%t order filter time constant that will be applied to the analog input Al1.

NOTE!
Refer to the CFW-11 programming manual for more information on the analog input parameters.
Some parameter options have been removed from the configuration wizard.

3.11 LIGHTWEIGHT MODE
This parameter group allows the user to adjust the lightweight mode operation conditions.
Lightweight is an operation status of the crane vertical motion in which the motor current is monitored after a

certain speed, in order to determine whether it is at a low value, which would indicate lightweight. This allows an
increase to the control speed reference, therefore expediting the operation of the crane vertical motion.

NOTE!
While in lightweight operation mode, the motor speed reference will be the maximum value
programmed in parameter PO134.

P1037 - Hoisting

P1038 - Lowering

Adjustable 0.0 to 3000.0 A Factory Setting: P1037 =14.0A
Range: P1038 = 10.0 A
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |60 SoftPLC |
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Description:

These parameters configure the motor current threshold for lightweight detection with hoisting (P1037) or
lowering (P1038) commands. In other words, when the actual motor current is below the adjusted value, this
indicates that it is with lightweight.

P1039 - Speed Threshold for Lightweight Detection Enabling

Adjustable 0.0 to 1020.0 Hz Factory Setting: 0.0 Hz
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter configures the speed threshold for lightweight detection. In other words, when the actual motor
speed is higher than or equal to the reference value, it enables the lightweight detection through the motor
current monitoring.

NOTE!
A setting of “0.0 Hz” disables the lightweight detection.

The lightweight detection operation diagram, considering that the crane vertical motion has been configured for
two speed references obtained from the digital input logic, is presented next. The brake control logic has not
been considered.
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COMMANDS - DIGITAL INPUTS

DI1- Load Hoisting : _| |
DI2 - Load Lowering (1) :
DI3 - Emergency Stop | |
Dl4 - 1st Speed Reference DI g, l

CFW-11 MOTOR FREQUENCY (Hz)

P0134 - Maximum Speed (rpm)

P1032 - Speed Reference 2

P1039 - Speed Threshold for Lightweight
Detection Enabling

P1031 - Speed Reference 1

CFW-11 MOTOR CURRENT (A)

P0401 - Motor Rated Current

P1037 - Hoisting Current Threshold for
Lightweight Detection

P0410 - Motor Magnetizing Current

Figure 3.1 — Lightwejght detection operation mode

Description of the identified moments:

1 — The load hoisting command is given through the digital input DI1. The motor becomes magnetized, and
voltage and frequency are applied to it

2 — The motor is accelerated to the speed reference 1 value set in P1031.

3 - The speed reference 2, programmed in P1032, is selected through the digital input DI4 and the load is then
accelerated to that speed. Note that the motor current remains below the lightweight threshold set in P1037.

4 — At that moment, the motor frequency crosses the speed threshold for lightweight detection adjusted in
P1039 and because the motor current remains below the current threshold set in P1037, lightweight, generating
the alarm A750, is detected. The motor is then accelerated up to the maximum speed adjusted in PO134.

5 — The motor reaches the programmed maximum speed.

6 — The load hoisting command is removed from the digital input DI1 (and consequential removal of the
selection done via the digital input DI4). The motor deceleration begins.

7 — The motor reaches O rpm and remains magnetized (If within the period programmed in P1027 a new
hoisting or lowering command does not occur, the motor will be demagnetized).

Crane Vertical Motion | 40



=

Parameters Description
3.12 BRAKE CONTROL

This parameter group allows the user to configure the crane vertical motion brake operation, which can be
performed through the digital output DO1, DO2 and/or DOS, as described in the section 3.9.

P1041 — Brake Release Frequency Threshold

Adjustable 0.0 to 1020.0 Hz Factory Setting: 4.0 Hz
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the motor frequency threshold to release the brake with load hoisting or load lowering
commands. In other words, if the total speed reference (as motor frequency) after the ramp is higher than or
equal to the adjusted value, then the brake release command is permitted. It is also necessary that the other
conditions be satisfied for effectively commanding the brake release.

NOTE!
A setting of “0.0 Hz” disables the motor frequency verification for the brake control.

P1042 - Load Hoisting Current Threshold
P1043 - Load Lowering Current Threshold

Adjustable 0.0 to 3000.0 A Factory Setting: P1042 =0.0A
Range: P1043 =0.0 A
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

These parameters define the motor current thresholds to release the brake with hoisting (P1042) or lowering
(P1043) commands. In other words, if the actual motor current is higher than or equal to the adjusted value,
then the brake release command is permitted. It is also necessary that the other conditions be satisfied for
effectively commanding the brake release.

NOTE!
A setting of “0.0 A” disables the motor current verification for the brake control.

P1044 - Load Hoisting Torque Threshold
P1045 - Load Lowering Torque Threshold

Adjustable 0.0 to 350.0 % Factory Setting: P1044 = 50.0 %
Range: P1045 = 30.0 %
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |
Description:

These parameters define the motor torque thresholds to release the brake with hoisting (P1044) or lowering
(P1045) commands. In other words, if the actual motor torque is higher than or equal to the adjusted value, then
the brake release command is permitted. It is also necessary that the other conditions be satisfied for effectively
commanding the brake release.
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NOTE!
A setting of “0.0 %” disables the motor torque verification for the brake control.

P1046 — Brake Response Time to Release

Adjustable 0.00 to 650.00 s Factory Setting: 0.10s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the brake response time to release, or how long the brake takes to release after
receiving the command from the digital output of the CFW-11, and thus be mechanically released.

NOTE!

In time for the brake release, the speed reference is kept in the brake release frequency threshold if it
is enabled (P1041 = 0). This avoids the increase of the motor frequency with the brake closing can
thus minimize motor current spikes.

P1047 - Inhibition of the Brake Closing during a Hoisting/Lowering Command Transition

Adjustable 0 = Off Factory Setting: 0O
Range: 1=0n
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter inhibits the brake closing during the transition from hoisting to lowering and vice versa.

NOTE!
Available when a vector with encoder control mode is chosen (P0202 = 4 or 6).

P1048 — Brake Closing Frequency Threshold

Adjustable 0.5 to 1020.0 Hz Factory Setting: 2.5 Hz
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the motor frequency threshold to close the brake. In other words, if the total speed
reference after the ramp is less than or equal to that threshold, a command for brake closing is issued.

P1049 - Delay Time for Brake Closing

Adjustable 0.00 to 650.00 s Factory Setting: 0.00 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a delay after the frequency threshold condition to close the brake is fulfilled, before
effectively issuing the brake closing command.
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NOTE!
The delay time to close the brake does not apply in the event of a fault, coast to stop, fast stop or
emergency stop.

P1050 - Time to Enable a new Command to Brake Release

Adjustable 0.10 to 650.00 s Factory Setting: 0.50 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a time after the command to brake closing has been executed via the digital output of
the CFW-11, so that a new command to load hoisting or load lowering is accepted and thus the brake can be
released again thus preventing a new command to be generated without the brake being closed mechanically.

NOTE!

@ The value of the set time should be sufficient to ensure that a new command to load hoisting or load
lowering performs with the brake closed, but that does not generate a very large delay in the crane
vertical motion operation.

NOTE!
@ Refer to the section 2.2 in this application manual for more information on the connection diagram
and brake power supply.

Crane Vertical Motion | 43



g

Parameters Description

Motor Running

Total Speed Reference

in Frequency

P1041
Frequency Threshold ™ |

Actual Motor
Current

P1042/P1043__ |
Corrente Threshold

AND

Actual Motor |
Torque

P1044 /P1045_ |
Torque Threshold

DO3 (RL3)
Brake Release

P1046
Brake Time —

TON

— Brake Released

to Release

DO3 (RL3)
Brake Release

P1050
Time to Enable —

—4 TON

—— Command Enabled

new Command

DI3 - Fast Stop /
Emergency Stop

SET

| DO3(RL3)
Brake Release

RESET

Fault

General Enabled

Total Speed Reference |
in Frequency

P1048 |
Frequency Threshold

<

AND

Hoisting / Lowering
Command

Total Speed Reference |
in Frequency

P1048 |
Frequency Threshold

AND

P1049 |

Delay Time

TON

OR

Figure 8.2 Logic block diagram for the mechanical brake control through the digital outout DO3

The brake control operation diagram considering that the crane vertical motion has been configured for two
speed references obtained from the digital input logic, and that the evaluations of motor frequency and current
for the control of the mechanical brake are enabled, is presented next.
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COMMANDS - DIGITAL INPUTS
DI1- Load Hoisting
DI2 - Load Lowering

DI3 - Emergency Stop

DI4 - 1% Speed Reference DI

CFW-11 MOTOR FREQUENCY (Hz)

P0134 - Maximum Speed (rpm)

P1032 - Speed Reference 2

P1031 - Speed Reference 1
P1041 - Brake Release Frequency Threshold

P1048 - Brake Closing Frequency Threshold

CFW-11 MOTOR CURRENT (A)

P0401 - Motor Rated Current

P1042 - Load Hoisting Current Threshold
P0410 - Motor Magnetizing Current

COMMANDS - DIGITAL OUTPUTS

DO1 - No Fault
DO2 - Run

DO3 - Brake Relase

o= o= o= OoO-—
—

Do :
: : 1036 < Dwelf Time at Speed
© :Reférence 1

T e L :
L /ér1046 - Brake Response Time

o to Release
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Figure 3.3 — Brake control operation

Description of the identified moments:

1 - The load hoisting command is given through the digital input DI1. The motor becomes magnetized, and
voltage and frequency are applied to it. The brake remains closed.

2 — The motor current reaches the P1042 threshold, the brake, however, remains closed because the motor
frequency is below the frequency threshold adjusted in P1041.

3 — The motor current remains greater than or equal to the P1042 threshold, and since the motor frequency
reaches the P1041 threshold, the command to release the mechanical brake through the digital output DO3 is
executed; in this instant starts elapsing the brake response time to release (P1046) and the speed reference

remains at the value set in P1041.

Crane Vertical Motion | 45



Parameters Description JIEE
4 — The brake response time to release (P1046) has elapsed, i.e., the brake is released and the load hoisting
with the speed reference 1 adjusted in P1031 begins; in this instant starts elapsing the dwell time at speed
reference 1 (P1036).

5 — With the brake released, the load hoisting remains with the speed reference 1 adjusted in P1031 and dwell
time at speed reference 1 (P1036) continues to count.

6 — The speed reference 2, programmed in P1032, is selected through the digital input DI4. Due to the dwell
time at speed reference 1 (P1036) has not yet elapsed, the load remains at speed reference 1.

7 — The dwell time at speed reference 1 (P1036) has elapsed. The load is then accelerated to that speed
reference 2 selected through the digital input DI4. Note that the motor current increases, but overweight is not
detected while hoisting the load.

8 — The motor reaches the speed reference 2 and keeps hoisting the load at that speed.

9 - The load hoisting command is removed from the digital input DI1 (and consequential removal of the
selection done via the digital input DI4). The motor deceleration begins. The brake remains release.

10 — The motor frequency becomes less than or equal to the threshold adjusted in P1048, and the command to
close the mechanical brake is executed through the removal of the digital output DO3 command; in this instant
starts elapsing the time to enable a new command to brake release (P1050).

11 — The motor is decelerated down to O rpm and remains magnetized (If within the period programmed in
P1027 a new hoisting or lowering command does not occur, the motor will be demagnetized). Due to time to to
enable a new command to brake release (P1050) has not yet elapsed, a new command to load hoisting or load
lowering will not be accepted.

12 — The time to enable a new command to brake release (P1050) has elapsed, and from this moment a new
command to load hoisting or load lowering will be accepted. The load remains stopped, being held by the
mechanical brake.

3.13 OVERWEIGHT

This parameter group allows the user to adjust the conditions for the crane vertical motion overweight detection
during the load hoisting stage.

Overweight is an abnormal condition detected during the hoisting stage of the crane vertical motion operation.
It indicates that the load weight is greater than the maximum established for normal operation.

NOTE!
A direct load weight measurement is not performed, i.e., the weight determination is based on the
motor current measured by the CFW-11 frequency inverter.

P1051 — Overweight Current Threshold in the Minimum Speed

Adjustable 0.0 to 3000.0 A Factory Setting: 50.0 A
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [50 SoftPLC |
Description:

This parameter defines the overweight current threshold, so that the overweight condition can be detected
during the hoisting stage in the minumim speed (P0133).

NOTE!
A setting of “0.0 A” disables the overweight detection.
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P1052 - Overweight Current Threshold in the Maximum Speed

Adjustable 0.0 to 3000.0 A Factory Setting: 40.0 A
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the overweight current threshold, so that the overweight condition can be detected
during the hoisting stage in the maximum speed (P0134).

Through the overweight currents and as the operating speed you can generate an overweight curve thus
allowing a higher current at low speeds than at high, as shown below:

CFW-11 MOTOR CURRENT (A)

P0401 - Motor Rated Current
P1051 - Overweight Current Threshold B t‘IJ
in the Minimum Speed on
P1052 - Overweight Current Threshold  [-- I
in the Maximum Speed oint
P0410 - Motor Magnetizing Current
P0133 - Minimum Speed P0134 - Maximum Speed CFW-11 MOTOR
Reference Reference FREQUENCY (Hz)

Figure 3.4 — Overwejght curve

P1053 —-Overweight Detection Delay Time

Adjustable 0.00 to 650.00 s Factory Setting: 1.00s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [50 SoftPLC |
Description:

This parameter defines a delay time after the hoisting command has been given, before initiating the overweight
monitoring according to the overweight curve defined in P1051 and P1052.

P1054 - Overweight Alarm (A770) Delay Time

Adjustable 0.00 to 650.00 s Factory Setting: 0.50 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a delay time after the motor current becomes greater than or equal to the overweight
curve defined in P1051 and P1052, during a hoisting command, before the alarm “A770: Detected Overweight”,
is generated.
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NOTE!
@ With the overweight detection, an emergency stop is executed respecting the ramp defined in
P0O103.

NOTE!
@ The alarm is reset when a load lowering command is given for at least 100 ms.

The overweight detection operation diagram, considering that the crane vertical motion has been configured for
two speed references obtained from the digital input logic, is presented next. Only the motor frequency has
been considered in the brake control logic. The digital output DOG6 is used to indicate the overweight alarm.
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COMMANDS - DIGITAL INPUTS

DI1- Load Hoisting

DI2 - Load Lowering
DI3 - Emergency Stop

Dl4 - 1st Speed Reference DI

CFW-11 MOTOR FREQUENCY (Hz)

P0134 - Maximum Speed (rpm)

P1032 - Speed Reference 2

P1031 - Speed Reference 1

P1041 - Brake Release Frequency Threshold

CFW-11 MOTOR CURRENT (A)

P0401 - Motor Rated Current
P1051 - Overweight Current Threshold
in Minimum Speed

P1052 - Overweight Current Threshold
in Maximum Speed

P0410 - Motor Magnetizing Current

COMMANDS - DIGITAL OUTPUTS

DO1 - No Fault
DO2 - Run
DO3 - Brake Release

DOG6 - Overweight
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Figure 3.5 — Overwejght detection operation

Description of the identified moments:

1 - The load hoisting command is given through the digital input DI1. The motor becomes magnetized, and
voltage and frequency are applied to it. The brake remains closed.

2 — The motor frequency reaches the threshold adjusted in P1041 and the command to release the mechanical
brake through the digital output DOS is executed. Overweight detection delay time, programmed in P1053,
starts elapsing because the load hoisting and brake release commands are presented.

3 — With the brake release, the load hoisting with the speed reference 1 adjusted in P1031 begins.
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4 — The overweight detection delay time has elapsed. Since the motor current is greater than the overweight
curve defined in P1051 and P1052, the overweight alarm delay timer begins counting the time programmed in
P1054.

5 — The overweight alarm delay time has elapsed and the alarm A770, Detected Overweight, is generated. The
crane vertical motion is then decelerated according to the ramp programmed in PO103 and the digital output
DOB6 is activated indicating the overweight condition.

6 — The command for brake closing is executed through the digital output DO3, the motor is decelerated down
to O rpm and remains magnetized.

7 — The load hoisting command is removed from the digital input DI1.

8 — The load lowering commmand is given through the digital input DI2. This action resets the overweight alarm
(after 100 ms), enabling the crane vertical motion to receive a new load hoisting command.

9 — The load lowering command is removed from the digital input DI2 and the motor remains magnetized (If
within the period programmed in P1027 a new hoisting or lowering command does not occur, the motor will be
demagnetized). The load remains stopped, being held by the mechanical brake.

3.14 SLACK CABLE

This parameter group allows the user to adjust the conditions for the crane vertical motion slack cable detection
during the load lowering stage.

Slack cable is an abnormal condition detected during the lowering stage of the crane vertical motion, by the
verification of load existence.

NOTE!

@ The weight of the load is not measured directly, in other words, the load is detected observing the
behavior of the motor controlled by the CFW-11 frequency inverter. It is known that while being
lowered, the load is usually braked by the motor, which regenerates energy to the inverter. If instead
of braking the load, the motor is actually driving the hoist down, this would indicate load absence.

P1055 - Load Detection Time

Adjustable 0.00 to 650.00 s Factory Setting: 0.00 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L [50 SoftPLC |
Description:

This parameter defines a period with the motor regenerating energy after the lowering command has been
given, before initiating the slack cable monitoring.

NOTE!
A setting of “0.00 s” disables the load detection and slack cable alarm or fault.

P1056 — Slack Cable Alarm (A772) Delay Time

Adjustable 0.00 to 650.00 s Factory Setting: 0.50 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
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Description:
This parameter defines a delay time after it has been detected that the motor is being driven by the inverter,
instead of being braked by it, before generating the alarm “A772: Detected Slack Cable”.

NOTE!
The alarm is reset when a load hoisting command is given for at least 100 ms.

P1057 - Slack Cable Fault (F773) Delay Time

Adjustable 0.00 to 650.00 s Factory Setting: 0.00 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a delay time after it has been detected that the motor is being driven by the inverter
while lowering, instead of being braked by it, before generating the fault “F773: Detected Slack Cable”.

NOTE!

@ A setting of “0.00 s” disables the slack cable fault detection, and values different from zero disable
the slack cable alarm generation. It is necessary to use the sensorless vector or vector with encoder
control mode for the slack cable detection.

The slack cable detection operation diagram, considering that the crane vertical motion has been configured for
two speed references obtained from the digital input logic, is presented next. Only the motor frequency has
been considered in the brake control logic.
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COMMANDS - DIGITAL INPUTS

DI1- Load Hoisting
DI2 - Load Lowering
DI3 - Emergency Stop

DI4 - 1st Speed Reference DI

CFW-11 MOTOR FREQUENCY (Hz)

P0134 - Maximum Speed (rpm)

P1032 - Speed Reference 2

P1031 - Speed Reference 1

P1041 - Brake Release Frequency Threshold

CFW-11 MOTOR TORQUE (%)

+180.0

-180.0

COMMANDS - DIGITAL OUTPUTS

DO1 - No Fault
DO2 - Run

DO3 - Brake Release
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Figure 8.6 — Slack cable detection operation

Description of the identified moments:

1 — The load lowering command is given through the digital input DI2. The motor becomes magnetized, and
voltage and frequency are applied to it. The brake remains closed.

2 — The motor frequency reaches the threshold adjusted in P1041 and the command to release the mechanical
brake through the digital output DO3 is executed.

3 — The motor begins to regenerate energy supplied by the load and the load detection time while lowering the

load, programmed in P1055 starts elapsing.

4 — \With the brake release, the load lowering with the speed reference 1 adjusted in P1031 begins.
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5 — The load detection time has elapsed, enabling at that moment the slack cable detection.

6 — The load stops lowering because of an external cause, the motor no longer regenerates energy, but it is
driven by the inverter. Because the load has been previously detected, at that moment the slack cable fault
delay time starts elapsing, according to the value adjusted in P1057.

7 — The delay time to generate the fault has elapsed and the fault message”F773: Detected Slack Cable” is
generated. At that moment, the command for closing the brake is executed through the digital output DO3 and
the motor is demagnetized (general disabled).

8 — The load lowering command is removed from the digital input DI2.

9 — The command to reset the inverter is executed through the © CRW-11 HMI reset key. At that moment, the
drive status changes to “ready”, becoming prepared to receive a new command. The motor remains
demagnetized and the load remains stopped, being held by the mechanical brake.

3.15 INVERTER IN TORQUE LIMIT DETECTION

This parameter group allows the user to adjust the conditions for the crane vertical motion torque limit detection
during the load hoisting or lowering stages.

Inverter in Torgue Limit is an abnormal condition detected in the crane vertical motion operation, when the
CFW-11 frequency inverter is not able to execute the vertical motion in the desired manner (with controlled
speed), i.e., operating in a torque limit condition.

NOTE!

@ The inverter in torque limit detection is based on the CFW-11 frequency inverter speed control, after
the command to release the brake, i.e., the torque limit detection is not performed with the brake
closed. It is necessary to use sensorless vector or vector with encoder control mode for inverter in
torque limit detection.

P0169 — Maximum Positive Torque Current
P0170 — Maximum Negative Torque Current

Adjustable 0.0 to 350.0 % Factory Setting: 200.0 %
Range:

Proprieties:

Access groups via HMI: 01 PARAMETER GROUPS |

L |29 Vector Control |
L 95 Torque Current Limit

Description:
These parameters limit the motor current component that produces positive (PO169) or the negative (PO170)
torque. The adjustment is expressed as a percentage of the rated motor torque current.

NOTE!

In this crane vertical motion application, because of the default definition that the hoisting command
is forward, the lowering command is reverse, and with P1026 disabled, when a hoisting command is
executed the torque polarity is positive, and during a lowering command it is also positive because of
the load braking (the system sends energy to the inverter). The excess of braking energy is dissipated
on the braking resistor. The torque current limit parameters to operate the motor in the field-
weakening region, PO171 and P0O172, are disabled via ladder application where PO171 = PO169 and
P0O172 = PO170.
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P1028 — Speed Hysteresis for Inverter in Torque Limit Detection

Adjustable 0.0t0 50.0 % Factory Setting: 10.0 %
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the percentage of the motor synchronous speed that will be the hysteresis used to
detect inverter torque limits during the execution of load hoisting or lowering commands in the crane vertical
motion application. In other words, if the motor speed is less than (hoisting) or greater than (lowering) the
hysteresis value when compared to the speed reference, then the inverter torque limit condition is detected.

NOTE!
A setting of “0.0 %” disables the fault.

P1029 - Inverter in Torque Limit Fault (F775) Delay Time

Adjustable 0.00 to 650.00 s Factory Setting: 0.75s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines a delay time after the inverter in torque limit condition has been detected, before the fault
“F775: Inverter in Torque Limit”, is generated.

3.16 IMPROPER OPERATION

This parameter group allows to the user to adjust the conditions to supervise the use of the crane vertical
motion verifying whether it is being operated properly.

P1058 — Number of Consecutive Alarms for Improper Operation Fault (F777)

Adjustable 0to 10 Factory Setting: 3
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the number of consecutive alarms during the period programmed in P1059 to generate
the fault “F777: Improper Operation”. The practical result of this fault is not allowing the user to continue the
crane vertical motion operation in case of consecutive alarm messages.

NOTE!
@ The alarms A750, A760, A762 and A764 are not computed in the consecutive alarm counter,
because they just indicate an operation status of the crane vertical motion.

@ NOTE!
A setting of “0” disables the fault.
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P1059 - Period of Time for Improper Operation Fault (F777)

Adjustable 0 to 65000 s Factory Setting: 120 s
Range:
Proprieties:
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter defines the period of time during which the number of consecutive alarms programmed in
P1058 must occur, in order to generate the fault “F777: Improper Operation”.

3.17 MOTOR UMBALANCED CURRENT

P0342 — Motor Unbalanced Current Detection

Adjustable 0 = Off Factory Setting: O
Range: 1=0n

Proprieties: CFG

Access groups via HMI: 01 PARAMETER GROUPS |

L |45 Protections |

Description:

This parameter enables the motor unbalanced current detection, which will be responsible for the FO76 fault
generation. This function will be enabled to trip when the conditions below were fulfilled simultaneously for
longer than 2 seconds:

1. P0342 = On;

2. Enabled inverter;

3. Speed reference higher than 3 %;

4. |lu- W or|lu-Iw|or|lv-Iwl>0.125 x P0401.

NOTE!
Refer to the CFW-11 programming manual for more information on the protection parameters.

3.18 HMI MONITORING

This parameter group allows the user to configure which parameters will be shown on the HMI display in the
monitoring mode.

P0205 - Reading Parameter Selection 1
P0206 — Reading Parameter Selection 2
P0207 - Reading Parameter Selection 3

NOTE!
Refer to the CFW-11 programming manual for more information on the HMI parameters. Some
parameter options have been removed from the configuration wizard.
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3.19 READ-ONLY PARAMETERS

P1010 - Crane Vertical Motion Version

Adjustable 0.00 to 10.00 Factory Setting: -
Range:
Proprieties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

This parameter indicates the version of the applicative developed for the crane vertical motion.
3.19.1 Alarm History

This parameter group allows to the user to visualize the last three alarms that have occurred in the inverter,
together with their time and date information.

P1011 - Last Alarm
P1014 - Second Alarm

P1017 - Third Alarm

Adjustable 0 to 999 Factory Setting: -
Range:
Proprieties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L |50 SoftPLC |
Description:

These parameters indicate the last three alarm codes.

The recording systematic is the following:
Axxx — P1011 — P1014 — P1017

P1012 - Last Alarm Date

P1015 - Second Alarm Date

P1018 - Third Alarm Date

Adjustable 01.01 to 31.12 Factory Setting: -
Range:
Proprieties: RO
Access groups via HMI: 01 PARAMETER GROUPS |
L [50 SoftPLC |
Description:

These parameters indicate the occurrence date (day and month) of the last to the third alarm in the DD.MM
format.
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P1013 - Last Alarm Time

P1016 - Second Alarm Time
P1019 - Third Alarm Time

Adjustable
Range:
Proprieties:

Description:

00.00 to 23.59

RO
Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Factory Setting:

These parameters indicate the occurrence time (hour and minute) of the last to the third alarm in the HH.MM

format.

3.19.2 Status Word

This parameter group allows the user to visualize the status of the crane vertical motion.

P1020 - Crane Vertical Motion Status Word 1

Adjustable
Range:
Proprieties:

Description:

0000h to FFFFh

RO
Access groups via HMI:

01 PARAMETER GROUPS |
L |50 SoftPLC |

Factory Setting:

This parameter allows the status monitoring of the CFW-11 frequency inverter and of the crane vertical motion
commands. Each bit represents a specific status.

Table 3.4 — Status word 1 description

Bits 15to 10 9 8 7 6 5 4 3 2 1 0
5 <
2 S| .| 5 i 2
O] ko] (@] = = ©
Function - 28| 5B T 5 £ 2 2 a 0
2 cg 8l 28| 9| 2| &S| £T| 8| 2| °®
g fE| €| BE £ 3 = O IS g g
o] [ayel o 9 o O K] c T (@) o =) 0]
o m O a0 ) < D [ | o o O
Bits Values
Bit 0 0: The inverter is general disabled.
General Enabled 1: The inverter is general enabled and ready to run the motor.
Bit 1 o Stop_ped mo_tor L . ) . )
Running 1: The inverter is driving the motor at the set point speed, or executing either the acceleration or the
deceleration ramp.
Bit 2 0: Motor in reverse speed direction
Rotation Direction 1: Motor in forward speed direction
Bit 3 0: Inverter in local mode
LOC / REM 1: Inverter in remote mode
Bit 4 0: The ?nverter is not in a fault condition.
Fault Condition 1: The inverter has detected a fault.
Note: The fault number can be read by means of the parameter PO049 — Present Fault.
Bit 5 0: No undervoltage
Undervoltage 1: Undervoltage
. 0: The inverter is not in alarm condition.
Bit 6 : . o o
Alarm Condition 1: The inverter is in alarm condition.
Note: The alarm number can be read by means of the parameter PO048 — Present Alarm.
Bit 7 0: No load hoisting command
Hoisting Command 1: It indicates that a load hoisting command is being executed.
Bit 8 0: No load lowering command
Lowering Command 1: It indicates that a load lowering command is being executed.

Crane Vertical Motion | 57




g

Parameters Description

git 9 0: It indicates that a brake closing command is being executed.
rake Release L . .
Command 1: It indicates that a brake release command is being executed.
Bits 10 to 15 Reserved
P1021 - Crane Vertical Motion Status Word 2
Adjustable 0000h to FFFFh Factory Setting: -
Range:
Proprieties: RO
Access groups via HMI: 01 PARAMETER GROUPS |

L |50 SoftPLC |

Description:
This parameter allows the monitoring of the present alarm and fault condition in the crane vertical motion
application. Each bit represents one specific status.

Table 3.5 — Status word 2 description

Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
§ | E 5 S 8 | 4 3
g3 |5 |E |8 < 2| 3 83| g|=| s
o} =) w < < o o) % o< & ~ s =
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g k) 5 = © @ =) i 2 2 = Qg Q o | @25
9] 1) 13 o o o _ o) o o] o 23| 288 & | £ 2 o2
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Bits Values
Bit 0 0: No alarm indication
Lightweight Operation 1: It indicates that the crane vertical motion is in the lightweight operation mode (A750).
Bit 1 0: No alarm indication
Coast to Stop 1: The general enable signal has been removed from the DI3 causing the motor to cast down (A752).
Bit 2 0: No alarm indication
Fast Stop 1: It indicates that a fast stop via digital input DI3 has been executed (A754).
Bit 3 0: No alarm indication
Emergency Stop 1: It indicates that an emergency stop via digital input DI3 has been executed (A756).
Bit 4 . -
Stop by Simultaneous o: N(.) a[arm indication . e )
Commands 1: It indicates that a stop occurred because of simultaneous hoisting and lowering commands (A758).
Bit 5 0: No alarm indication
Hoisting Slowdown 1: It indicates that the hoisting slowdown limit switch has been actuated (A760).
Bit 6 0: No alarm indication
Stop Hoisting 1: It indicates that the stop hoisting limit switch has been actuated (A762).
Bit 7 0: No alarm indication
Stop Lowering 1: It indicates that the stop lowering limit switch has been actuated (A764).
Bit 8 Reserved.
Bit 9 0: No alarm indication
Overweight 1: It indicates that the overweight condition has been detected during the hoisting stage (A770).
Bit 10 0: No alarm indication
Slack Cable Alarm 1: It indicates that the slack cable condition has been detected during the hoisting stage (A772).
Bit 11 0: No fault indication
Slack Cable Fault 1: It indicates that the slack cable condition has been detected during the hoisting stage (F773).
Bit 12 0: No fault indication
Inverter in Torque Limit | 1: It indicates that the inverter in torque limit condition has been detected (F775).
Bit 13 0: No fault indication
Improper Operation 1: It indicates that the improper operation condition has been detected (F777).
Bit 14 Reserved
Bit 15 Reserved

Crane Vertical Motion | 58



Creation and Download the Application JI'I-'IE
4 CREATION AND DOWNLOAD THE APPLICATION

In order to configure the CFW-11 inverter for Crane Vertical Motion application, it is necessary to create the
ladder application on the WLP and then download it to the SoftPLC function of the CFW-11 inverter, as well as
the parameter values configured on the configuration wizard.

The following steps show how to create and configure the Crane Vertical Motion application in the WLP and
how to transfer it to the CFW-11 inverter.

18t Step: Create a new project on the WLP based on the Crane Vertical Motion ladder standard application. For
this, select Tools, Application, CFW-11, Create, Crane and finally click Vertical Motion;

L =gy X
Project  View Communicate  Help

0| o Parameter Values Fio [3)

Project Tree Bar Export Project as Application

Import Application to WLP

| Application
— Multipump
Surface Winder
Horizontal Motion
Center Winder Vertical Motion

Pump Genius

[T [Page1ofa3

Figure 4.1 — Create the Crane Vertical Motion application in the WLP

I Name ,TI |

2nd Step: Name the new project created;

C
I ane LCancel
E quipment

CRw11 hd

Firmare Versian

WE18 hd

Figure 4.2 — Dialog to name the new project
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3 Step: Adjust the configuration of the WLP communication interface with the equipment, can be via USB or

serial port (COM1..COMS). For this, select Communicate and then click Configuration (Shift + F8);

] Project Edit View Page Inset Tools Build [Communicate | UserBlock Window Help

o |
Jelx]

D|ef| B SR =)= e
[k ols] —|1] wl+] oleloleln]

Crane.ldd
- Ladder Diagrams
Crancldd
Corfiguration Wizards
Cran Vertical Mation
Moritoring Dislogs
Crane Vertical Motion
Status - Crane Vertical Motion
Status - Command
Farameters - CFW11
Parameters - Speed Reference via EP
Farameters - Speed Reference via DI's

Download...

Upload...

Online Monitoring

Config Online Monitoring
Monitoring Variables
Trend Variables
Monitoring Inputs/Outputs
Monitoring by HMI

Force Inputs/Outputs

General Information

Configuration...

i u_|_.3|;ﬂ| | A= 2| ElNle| B

Alt+F8
FarFERRS _|| )i/ %[ 4| #| [GENERAL DESCRIPTION

BT

g
» 2 3 4 5 6 7 8 k)

Shift + F9 =
Ctrl + F9
Alt + F9
Ctrl+Alt+F9

=
Shift+F8

Parameters - Speed Reference via All
Parameters - Lightweight
Parameters - Brake Control
Parameters - Mams
Farameters - Faults
- Trend Variables Dialog
Control_CraneVertMotion r
Requistors CAW11tr
Moritering Variables Dizlog
- Parameters Value Dialog
Parameters_CRVM par
Moritoring Inputs/Outputs Dislog
Force Inputs/Outputs
Moritoring Parameters by HMI
Moritoring Equipment General Info

o

TF Nimimom version required: WLP9 90 - CFW11 V5.17
Development version: ¥2.00 - Size: 8650 bytes bl

(* Description: SOFTWARE FOR CRANE VERTICAL MOTION #)

p (* DEVELOPED FOR SOFTPLC CFW-11 FREQUENCY INVERTER *)

| ¢ ctinre

(*V2.00 - It was created new functions in the P1028, P1028, P1036, P1050, P1051 znd P1052 paramatars
- Change the sequence of the P1053, P1054, P1055, P1056 and P1057 parameters. *)

(¥ V2.00 - Tt was removed the load hoisting (P1040) and the load lowering (P1041) fraquency threshold for brake release. Now
iz only tha braks relaass fraquency theashold (B1041). #)

(*V2.00 - It was changed the function of P1046 paramater and craated the logic for ig® rasst
- Now the lightweizht 2nd overweizht is detected with the current value of P0003. #)

=%

-9

8 9

(* Copyright (C) 2004 - 2015 WEG 8.A. - All rights reserved ¥)

|Setting the serial communication

[CPW11 V515 [

Figure 4.3 — Adjust the cormmunication interface in the new project

4™ Step: Download the ladder application and user’s parameter. For this, select Communicate

Download (F8);

|Pagel of 83

and then click

] Project Edit View Page Insert Tools Build [Communicate] UserBlock Window Help

- [=]]

D||e| Q@ SR =)= 2
[§ ols] —| (| #lv] vlvielolol

Crane.ldd
- Ladder Diagrams

- Crane ldd
- Corfiguration Wizards

Crane Vertical Motion

- Monttoring Dislogs

‘. Crane Veertical Motion
- Status - Crane Vertical Motion
- Status -Command
- Parameters - CFW11
. Parameters - Speed Reference via EP
- Parameters - Speed Reference via DI's

Download...

Upload...

Online Monitoring

Config Online Monitoring
Monitoring Variables
Trend Variables
Monitoring Inputs/Outputs
Monitoring by HMI

Force Inputs/Outputs

General Information

Configuration...

Fﬁ jJ_|_ﬂ|_E.| | A5 2| Elx|e| B

Alt+F8
FFEERRS _|| Al 5 1 ¥ |GENEF\AL DESCRIPTION

B

g
b 2 3 7 8 H

Shift + F9 el
Ctrl + F9
Alt + F&

Ctrl+Alt+F9

=
Shift+F8

{.. Parameters - Speed Reference via Al1
+ Parameters - Lightweight
- Parameters - Brake Control
- Parameters - Alams
- Parameters - Faults

- Trend Variables Dialog
L. Control_CraneVert Mation ir
. Regulators_CFW11tr
Monitoring Variables Dizlog

- Parameters Value Dialog

Parameters_CRVM par

Monitoring Inputs/Outputs Dialog
Force Inputs/Outputs
Monitoring Parameters by HMI
Monitoring Equipment General Info

o

T Nhinimom version required: WLP9.90 - CFW11 V517
Devalopment version: V2.00 - Size: 8690 bytes el

(* Description: SOFTWARE FOR CRANE VERTICAL MOTION #)

‘ (* DEVELOPED FOR SOFTPLC CFW-11 FREQUENCY INVERTER *)

| e s

(% V2.00 - It was created new functions in the P1028, P1029, P1036, P1050, P1051 znd P1052 paramstars
- Change the sequence of the P1053, P1054, P1055, P1056 and P1057 parameters. *)

(#V2.00 - It was removed the load hoisting (P1040) and the load lowering (P1041) fraquency threshold for brake release. Now
is only the beake ralaass fraquancy theashold (B1041) #)

(* V2.0 - It was changd the function of P1046 paramater and craated the logic for ig® rasst
- Now the lightweight and overweight is detected with the current value of PO003. #)

&%

()

(& b}

(* Copyright (C) 2004 - 2015 WEG S.A. - All rights reserved ¥)

|Download the user program and users parameters configuration to board

[cPw11 V515 [T

Figure 4.4 — Download the new project

[Pagel of 82
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5th Step: Select “User Program” and “Users Parameters Configuration” in the download dialog. Then click “Ok”
to start the transfer to the CFW-11 inverter;

Download ﬂ
¥ User Program
Cancel

Figure 4.5 — Ladder application download dialog

6™ Step: Download the ladder application to the CFW-11 inverter. For this, after the project is compiled and the
CFW-11 inverter is identified, click "Yes" to start the download;

~
Download Information ﬂ
Equipament CPw11 200 - 240 74 7 74
VEA7
File Crane.bin
Size 8650 Bytes
Date 05/06/2015 I
Time: 15:55:36
Download file?

Yes | Mo

Figure 4.6 — User program download dialog

7™ Step: Enable the execution of the SoftPLC user program after the download of the ladder application to the
CFW-11 inverter. Click "Yes" to enable the execution of the SoftPLC user program.

e

—
[9! WARNING: The user program is disabled. Enable user program?
-

==

WLP V.90

1=
o

Figure 4.7 — Enabling dialog of the SoftPLC user’s program

8™ Step: Download the user’s parameters configuration of the ladder application to the CFW-11 inverter. For
this, click “Download” in the user parameters configuration dialog; and then, click "Yes" to start the download;

~ Bl
B * User Parameters Cenfiguration -— ﬂ
P Ca—
Parameter | Tag Lnit inimum | Makimum | D H. | R 5.0 5. L. [ 5. R.|F= - B|
0.00 10.00 2 0 1 0 o0 0 1 [ 7] Download Information ﬁ
F1011 Last Alarm ] EBG35 001 oo o1 [‘ [ ‘ —
Fimz Last Alarm Date DOMM  0.00 93,99 2 01 0 0 0 1 1 ([ £ quinament R
P13 Last Alarm Time HH.MM  0.00 93,99 2 01 0o 01 10 e
F1014 Second Alam 1] E5G35 0o 1 oo o011t
PG Second Alam Date DOMM  0.00 93,99 2 01 0o 01 10
P0G Second Alam Time HH.MM  0.00 93,99 2 01 0o 01 o1 File Crane_prop.ppx
F1m7 Third Alarm 1] E5G35 0o 1 oo o011t
Fima Third Alarm Date DOMM  0.00 93,99 2 01 0o 01 10 (| Size 200 Bytes
P13 Third Alarm Time HH.MM  0.00 93,99 2 01 0o 01 10 Date T
F1020 e, b, Status Wiord 1 1] E5G35 01 1 0 o 0 1 0 ¢
F1021 er. M. Status word 2 1] E5G35 01 1 0 o0 0 1 0 ¢ Time 155637
F1022 Com. Met Contral /... 1] E5G35 01 0 0 o0 0 1 0 ¢
F1023 Soeed Ref. Confia 1] 7 00 0 1 0 0 1 0 (7
< m » Download file?
Edt . Open .. |[Downloard .| Cise | I o
e —-—

Figure 4.8 — User parameters download dialogs
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9oth Step: Start the configuration wizard setup for Crane Vertical Motion application. For this, click the
Configuration Wizard “Crane Vertical Motion” in the project tree bar according to the pump operation mode for
and follow the steps described in chapter 5;

= Project Edit View Page Insert Tools Build

Communicate UserBlock Window Help [-]=]x]

] = = 1= = e e s s = N el B R Y S §||EH%H@ 2a(2 el A= BN e gl\

Crane.|dd

x

[ @|5g| —| 1] || <] || o] w4 gl" ]2 A e e P L E R R = e e e = E R R = ﬂll +8/%[ | 8| [GENERAL DESCRIPTION | 3”

Ladder Diagrams
£ Crane ldd
Configuration Wizards
itering Dialogs
Crane Vertical Motion
tatus - Crane Vertical Motion

- Speed Reference via EP
- Speed Reference via DI's
- Speed Reference via Al1
- Lightweight

- Brake Control

- Alams

- Fauits

d Variables Dialog
Control_CraneVertMotion tr
Reguiators_CFW111r

Montoring Variables Dislog

Parameters Value Dialog

i.. Parameters_CRVM par

Montoring Inpts/Outputs Dislog

Force Inpus/Outpuls

Montoring Parameters by HMI

Monitoring Equipment Generdl Info

0 1 2 3 4 5 6 7 8 9

(& b}
| P ey
(* Avthor: WEG #)
(+ Date: 05282015 %)
(* Minimum version required: WLPS.90 - CFW11 V517

Development version: V2.00 - Size: 3630 bytes "
(# Description: SOFTWARE FOR CRANE VERTICAL MOTION #)
| (¢ DEVELOPED FOR SOFTPLC CFW-11 FREQUENCY DNVERTER )

(* Cliznt: %)

7
(*V2.00 - It was created new finctions in the P1028, P1029, P1036, P1050, P1051 2nd P1052 parameters,

2] - Chanee the saquence of the P1053, P1054, P1035, B1036 2nd P1037 parameters. )

(*V2.00 - It was removad the load hoisting (P1040) and the load lowering (P1041) fraquency thrashold for braks raleass. Now
is only the brake release frequency threshold (P1041). #)

o

(#V2.00 - It was changed the fonction of P1046 parameter and created the logic for ig* reset
- Now the lightweight and overweight is detectsd with the current value of PO003. %)

()

="

S )

(* Copyrisht (C) 2004 - 2015 WEG S.A. - All rights raservad %)

[To help, press F1

[cPw11 v5.15 [ [ [Page1 of83

Figure 4.9 — Select the configuration wizard for Crane Vertical Motion application

10t Step: Click "Finish" in the summary of Crane Vertical Motion configuration;

L

[ Bl
Summary of Crane Vertical Motion Sel_ ﬂ
- — -

%PDZ20
“PDZ21
%PD223
“PD224
%PD225
wPDZ22
%PD226
“PD227
%PD228
%PD229

%PD318
%PD100
%PD101
%PD103
%PD104
%PD105
%PD133
%PD134
“PD154
%PD155

%PD263
PD264
%PD265
%PD266

q

%MWE000 (Motor Control) = 1 { Sensorless Vector] o

%UW1024 (Fiter DI1 and DI2 Commands) = 0 {0 = Off)

% UW1026 (Motor Rotation Inversion) = 0 {0 = Off) =
=UW1027 (Motor Demagnetization Time [s]) = 600

%UW1022 (Com. Networks Control Word) = 0

(Acceleration Time [s]) = 3.0

(Emengency Stop Time [s])= 0.3

UMW 1023 (Speed Ref. Control Config ) = 7 (7 = Speed Reference via Commurication Networks) l
UV 1025 (Limit Switches Cortig ) = 0 (0 = Without Limit Switches) I

)
LOCAL/REMOTE Selection) = 1 (1 = Aways REMOTE) ¥
LOCAL Speed Reference) = 0 (0 = HMI)
LOCAL Forward # Reverse) = 2 {2 = Forward/Reverse Key (FWD))
LOCAL Run/Stop Command) = 0 (0 = Keys 1.0}
LOCAL JOG Command) = 0 (0 = Disabled)
REMOTE Speed Reference) = 12 (12 = SoftPLC)
REMOTE Forward / Reverse) = 12 {12 = SoftPLC (FWD))
REMOTE Run/Stop Command) = 5 (5 = SoftPLC)
REMOTE JOG Command) = 0 (0 = Disabled)
[Stop Mode) = 0 (D = Ramp to Stop)

m

Copy Function MemCard) = 0
Deceleration Time [s])= 2.0

[S Ramp) = 0 (0 = Off {Linear)}

1st/2nd Ramp Selection) = & (& = SoftPLC)
Minimum Speed [ipm]) = 120

Mepdmum Speed [pm]) = 1800 |
Dynamic Braking Resistor [ohm]) = 0.0
Dynamic Braking Resistor Power [KW]) = 2.60

D11 Function) = 0 (0 = Not used)
DI2 Function) = 0 (0 = Not used) |
D13 Function) = 21 (21 = Emergency Stop) |
D4 Function) = 0 (0 = Not used)

[

Print

Defaut | <Back [ Finish |  Cancal |

Figure 4. 10 — Surnmary of Crane Vertical Motion configuration
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11t Step: Send the values of the parameters configured in the configuration wizard of Crane Vertical Motion for
the CFW-11 inverter. For this, click "Yes" to start sending the values.

‘WLP V9.90 L

Configuration Wizard.
/£ %% Send values now ?

Figure 4.11 — Dialog for download the values of configuration wizard

NOTE!
After performing these steps, the CFW-11 inverter is configured for Crane Vertical Motion application.
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5 APPLICATION CONFIGURATION WIZARD

The Crane Vertical Motion application can be configured with the WLP (WEG Ladder Programmer) software.
The configuration of the application is done with the “Crane Vertical Motion” configuration wizard, which
consists of an oriented step by step guide for the configuration of the parameters regarding the application.

NOTE!

@ When powering up the inverter for the first time follow the steps described in the chapter 5 “First
Time Power-up and Start-up” of the CFW-11 frequency inverter manual.
It is recommended to use the sensorless vector or the vector with encoder control mode for this kind
of application.

Table 5.1 — Crane vertical motion configuration wizard

Step Description WLP Configuration Wizard
General presentation of the crane vertical motion
applicative configuration wizard where the user enters [cntl st crone vl ieten et U !
which the motor control mode. 1 Motor Control Modes

" Vectorwith Encoder

4. ATTENTION! i
y ' '\, The CFW-11 parameters configured in the “Configuration Wizard™ are only the application!

5o befors folow the steps described in chapter 5 “First time Power-up and Start-up” |
of the CFW-11 user’s guide frequency inverter. I
It is recommended to use the vector control mode for this type of application!

Informs the motor control mode to the configuration wizard.
NOTE! This step does net program the motor control mede in the CFW-11 inverter, only serves as a guide in
the corfiguration wizard

Default < Bacl I Next > I Cancel
It presents the parameters for the configuration of the
CFW-11 source of commands and for the crane CPW-11 Setvp - Cane Vertia Motion - Sip 2o 1O S —
vertical motion applicative commands: T T e e
. PO220:LOCAL/REMOTE Selection Source -
P0220: Local/Remote Selection Source R S e T LS e T —
P0221: Speed Reference Selection - Local Situation P0223: Forward/Reverse Selection - LOCAL Stuation 2 = Forward/Reverse Kay |+
. . . PD224: Run/Stop Selection - LOCAL Situatic 0= 10 hd
P0223: Forward Reverse Selection - Local Situation iR Seesten e fee I
PD225: JOG Selection - LOCAL Situstion 0 = Digabled -
P0224: Run/Stop Selection - Local Situation P0222- Spead Reference Selection - REMOTE Stustion [ T—
P0225: JOG Selection - Local Situation P0226: Forward/Reverse Selection - REMOTE Stuation 12 = SoftPLC (FWD) -
. . . P0227: Run/Stop Selection - REMOTE Situation 5= SoftPLC hd
2 P0222: Speed Reference Selection - Remote Situation
PO225: JOG Selection - REMOTE Stuation [o-Disabes = | |l
P0226: Forward Reverse Selection - Remote Situation T e
P0227: Run/Stop Selection - Remote Situation e D-RepioSp o]
. . . P1024: Enable use of a Filter in the Hoisting and Lowering Commands 0 =0Off - N
P0228: JOG Selection - Remote Situation 1026 Mt Rotaon Drecion bnveron I — I
P0229: Stop Mode Selection P1027: Mator Demagnetization Time [s] 600 ll
P1 024 Enab|e use of a F||ter in the Hoisting and It defines the origin of the command that will select between the LOCAL situation and the REMOTE situation H
Lowering Commands
P1026: Motor Rotation Direction Inversion Defaul <Back [ News> |  cancel

P1027: Motor Demagnetization Time
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It presents the parameters for the configuration of the
CFW-11 ramps:

P0100: Acceleration Time

P0O101: Deceleration Time

P0103: Emergency Stop Time (2nd Ramp
Deceleration)

P0104: S Ramp

P0105: 1st/2nd Ramp Selection

.
CFW-11 Setup - Crane Vertical Motian - Step 3 of g‘_

~Ramps
PO100: Acceleration Time [s]

P0101: Deceleration Time [s]

P0103: Emergency Stop Time (2nd Ramp Deceleration) [s]
PO1D4: S Ramp

PO105: 1st/2nd Ramp Selection

[o-of e =]

~ Block Diagram
Speed
Thnear
£ 100% AN
t(s)

PO100 PO101
s s
PO103
s

djustable Range: 0.0to 993.0s

P:eﬁnas the time to accelerste lineary from 0to the maximum speed (P0134).

Default

< Back I Mext > I Cancel

It presents the parameters for the configuration of the
CFW-11 speed limits:

P0133: Minimum Speed Reference Limit

P0134: Maximum Speed Reference Limit

3
CFW-11 Setup - Crane Vertical Mation - Step 4 of ¥

- Speed Limit
PD133: Minimum Speed Reference Limit fpm]

P0134: Maximum Speed Reference Limit fpm]

lm— I
[

- Block Diagram

PO34:
pm

rpm

]
L
PO1 33\]_‘

Total Ref.

jjustable Range: Oto 18000 pm

P:eﬁnes the minimum value for the motor speed reference when the inverter is enabled.

Default

< Back I Mesxt > I Cancel

It presents the parameters for the configuration of the
CFW-11 dynamic braking:

P0154: Dynamic Braking Resistor

P0155: Dynamic Braking Resistor Power

3
CFW-11 Setup - Crane Vertical Mation - Step 5 of ¥

- Dynamic Braking

P0154: Dynamic Braking Resistor [ohm]
P0155: Dynamic Braking Resistor Power kW]

lDD— I
-

manual for enable the dynamic braking.

ATTENTION!
Follow the steps described in chapter 14 “Dynamic Braking” on the CFW-11 programming

’/)::Justab\e Range: 0.0to 500.0 chm

djust this parameter with the ohmic value of the used braking resistor.

NOTE ! & must be programmed in "zero” i no braking resistor is used

Default

< Back I Mesxt > I Cancel
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=

It presents the parameter for the configuration of the
crane vertical motion speed reference control:

P1023: Speed Reference Control Configuration

~
Control Setup - Crane Vertical Mation - Step 6 of 1

1~ Speed Reference Control Corfiguration {P1023)

|

D = Speed Reference via Electronic Potentiometer (EF)

" 1 =0ne Speed Refersnce via Digital Input DI4-

Twa Speed Feferences via Digital Input D142

£ 3 = Three Speed References via Digital Inputs D14 and DIS
= 4 = Four Speed References via Digital Inputs D14 and DIS

" 5= Five Speed References via Digtal Inputs DI4, DI5 and DI6
" 6 = Speed Reference via Analog Input Al1 (Step Less)

" 7 = Speed Reference via Commurnication Networks

6
Defines how the speed reference control for the crane vertical motion applicative will be done:
NOTE! When the speed referece will be written via communication network. the load hoisting and load
owering commands will be given through the network control word (P1022).
Default <Back I Next > I Cancel
It presents the parameter for the control configuration
of the crane vertical motion limit switches: T e e -
P1025: Limit Switches Configuration e e E e (I
& 02 Wihout Limt Swiches
™ 1 = Stop Hoisting via DI5
" 2 = Hoisting Slowdown via DI6
~ 3 = Stop Hoisting via DI5 and Stop Lowering via DIE
" 4 = Hoisting Slowdown via DI3, Stop Hoisting via DI5 and Stop Lowering via DI6
" & = Hoisting Slowdown via DI9, Stop Hoisting via D110 and Stop Lowering via DI11
7
Defines the limit switches configuration for the crane vertical motion.
NOTE! It is necessary to install the I0C-01 or I0C-02 accessory module to get access to digital inputs DI9,
D10 and DIT1
Default < Back I Next > I Cancel
It presents the parameters for the configuration of the
command functions through digital inputs of the Cammand setup - Crne Vertcal Woton - sep 8o 15 SN
CFW-11 control board and the I0C-01 or I0C-02 Rl e I F
) ) PD263: DI Function -
accessory (only with P1025=6), when the electronic TR R T [1-losd Loweirg =]
potentiometer (EP) speed reference has been selected: PO265: DI3 Function 21 = Emergency Stop v
P0263: DI1 Function RS R mEE 21 = Accelertion -

' P0267: DI5 Function 0 = Not used hd
P0264: DI2 Function P0268: DIE Function 0= Not used -
P0265: DI3 Function Digtal Inputs - I0C-01 / 10C-02 Accessory Moduls

. D19 Function Hoisting Slowdown LS -
8-0 P0266: DI4 Function
D110 Function Stop Hoisting LS hd
P0267: DI5 Function DI1 Function Stop Lowering LS -
P0268: DI6 Function
DI9 Function
DI10 Function

DI11 Function

o function for the inverter).

It defines the function of the digital input. Configured to function “Load Hoisting™ in this SoftPLC application
NOTE! Parameter precorfigured and is not allowed to change for this application

Default <Back I Next > I

Cancel
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e

It presents the parameters for the configuration of the
command functions through digital inputs of the
CFW-11 control board and the I0C-01 or I0C-02
accessory (only with P1025=6), when one or two
speed references through digital input DI4 have been
selected:

P0263: DI1 Function

P0264: DI2 Function

.
Command Setup - Crane Vertical Motion - Ste_ ==
& ~

- Digital Inputs - CC11 Control Board
PO263: DIT Function

i Loz osirg i3

PO264: DI2 Function
PO265: DI3 Function

PO266: DI4 Function

PO267: DI5 Function 0 = Not used -
P0268: DI Function 0 = Not used hd

- Digital Inputs - I0C-01 / 10C-02 Accessary Module

X DI9 Function Hoisting Slowdown LS -
g-1 | P0265: DI3 Function -
DI10 Function [aop Homtng L5 =
P0266: DI4 Function DIT1 Function Stop Lowering LS -
P0267: DI5 Function
P0268: DI6 Function
DI9 Function
DH O FUnCtiOn F\:ﬂ::iénafg?éﬁ:v:&:i digital input. Configured to function "Load Hoisting" in this SoftPLC application
D| 1 1 F t NOTE ! Parameter pre-configured and is not allowed to change for this application.
unction
Defautt < Back I Mext > I Cancel
It presents the parameters for the configuration of the
command functions through digital inputs of the Command setup - Crane Verial Motion - Sep 8 0 SRR bl
CFW-11 control board and the I0C-01 or I0C-02 R =Tl Endl e
) P0263: DI Function -
accessory (only with P1025=6), when three or four B0264. D12 Funion R r——
speed references through digital inputs DI4 and DI5 PU265: DI3 Function 1 - Emergency Stop =
P0266: DI4 Funchi = 3 -
have been selected: ncten 2~ e Spend el 01|
P0267: DI5 Function 21=2nd Speed Ref. DI =
P0263: DI1 Function PO262: DIE Function 0= Not used -
P0264: DI2 Function  Digtal Inputs - IOC-01 /10C-02 Accessory Module
. DI9 Functi Hoisting Slowd LS -
8-92 P0265: DI3 Function e =
DI10 Function Stop Hoisting LS hd
P0266: DI4 Function DI11 Function [stop LoweingLs =]
P0267: DI5 Function
P0268: DI6 Function
DI9 Function
DI10 Function F‘deﬁnes the function of the digital inpit. Configured to function “Load Hoisting” in this SoftPLC application
o function for the inverter).
Dl 1 1 Fu nCtion NOTE! Parameter pre-configured and is not allowed to change for this application
Defautt < Back I MNext > I Cancel
It presents the parameters for the configuration of the
command functions through digital inputs of the Command setup - Crane Verial Motion - Sep 8 0 SRR bl
CFW-11 control board and the I0C-01 or I0C-02 e e EE S
) ) P0263: DI Function -
accessory (only with P1025=6), when five speed P26, D12 Function R r——
references through digital inputs DI4, DI5 and DI6 have P0265: DI3 Function 21 Emergency Sop v
been selected: REEHELIEERT 21=1st Speed Ref. DI~
P0267: DI5 Function 21=2nd Speed Ref. DI =
P0263: DI1 Function PO268: DI6 Function 21- 30 Speed Ref. DI~
P0264: DI2 Function  Digtal Inputs - IOC-01 /10C-02 Accessory Module
. DI9 Functi Hoisting Slowd LS -
8-3 P0265: DI3 Function e =
DI10 Function Stop Hoisting LS hd
P0266: DI4 Function DI11 Function [stop LoweingLs =]

P0267: DI5 Function
P0268: DI6 Function
DI9 Function

DI10 Function

DI11 Function

o function for the inverter).

It defines the function of the digital input. Configured to function “'Load Hoisting" in this SoftPLC application
NOTE ! Parameter pre-configured and is not allowed ta change for this application

Defauit < Back I Mesxt > I Cancel
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Application Configuration Wizard

It presents the parameters for the configuration of the
command functions through digital inputs of the
CFW-11 control board and the I0C-01 or I0C-02
accessory (only with P1025=6), when speed reference
via analog input Al1 has been selected:

P0263: DI1 Function

P0264: DI2 Function

P0265: DI3 Function

Command Setup - Crane Vertical Motion - sm_

r~ Digital Inputs - CC11 Control Board

]

P0263: DI Function

[21 - Load Hoisting ]R3
0 = Not used -
0 = Not used -
0 = Not used -

P0264: DI2 Function

P0265: DI3 Function

P0266: DI4 Function

PO267: DI5 Function

P0268: DI6 Function

r~ Digital Inputs - 10C-01 / 10C-02 Accessory Module

. X D19 Function Hoisting Slowdown LS hd
8-4 P0266: Di4 Function DI10 Function Stop Hoisting LS -
P0267: DI5 Function DIT1 Function [top Lowsrng L5 =]
P0268: DI6 Function
DI9 Function
DI10 Function
DH 1 FUnCtiOn Pgi:‘:i;:?grj?;‘e‘?:vjn?;d‘gnal input. Corffigured to function "Load Hoisting™ in this SoftPLC application
NOTE ! Parameter pre-configured and is not allowed to change for this application.
Default <Back I Next > I Cancel
It presents the parameters for the configuration of the
command functions through digital inputs of the Commend sevp _Cone Vegiicion e 8
CFW-11 control board and the I0C-01 or IOC-02 1 DigtalInputs - CC11 Control Board
PD263: DI Function -
accessory (only with P1025=6), when speed reference TR B [Erra—
via communication networks has been selected: P0265: DI3 Function 2 -Emergency Stop v
. 3 unction = st hd
P0263: DI1 Function POzSE: ol Dot
P0267: DI5 Function 0 = Not used hd
P0264: DI2 Function PO252: DIE Function [0-Motwsed o]
P0265: DI3 Function - Digtal Inputs - 10C-01 / 10C-12 Accessory Module
. X D19 Function Hoisting Slowdown LS -
8-5 P0266: DI4 Function D110 Function Stop Hoisting LS -
P0267: DI5 Function DIT1 Function Stop Lowering LS -
P0268: DI6 Function
DI9 Function
DI10 Function
Dl 1 1 FU nCtiOn It defines the function of the digital input
Default < Back I Next > I Cancel
It presents the parameters for the configuration of the
command functions through digital outputs of the Comenand setup - Cone Vel Moon S s A DI
CFW-11 control board and the I0C-01 or I0OC-02 R = E R T fen
P0275: DO1 Function (RL1) -
accessory mOdU|e: P0276: DO2 Function (RL2} 11=Run hd
P0275: DO1 Function (RL1) PU277: DO3 Function (RL3} 28 = Brake Release (SoftP v
PO276 Do2 Function (RL2) r~ Digital Outputs - I0C-01 or I0C-02 Accessory Module
D06 Function Ovenweight -
P0277: DO3 Function (RL3) DO7 Function e a—
D06 Function DO8 Function Inverterin Torque Limit hd
9 DO7 Function

DO8 Function

It defines the function of the digital input
NOTE! Can be configured to function “Brake Release” in this SoftPLC application

<Back I Next > I

Cancel

Default
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Application Configuration Wizard JI'I-'IE
It presents the parameters for the configuration of the
Speed Setup - Crane Vertical Motian - Step_ 7@‘

speed, when the electronic potentiometer (EP) speed

reference has been selected: [~ Seeed Reference via Blectronic Potertiometer (EF)
o P1031: Minimum Speed Reference 1 [Hz] [
P1031: Minimum Speed Reference 1 P1032; Maximum Speed Reference 2 [Hz] oo
P1032: Maximum Speed Reference 2 P1036: Dwel Time at Speed Reference 1 ] T
i~ Block Diagram

P1036: Dwell Time at Speed Reference 1

Acceleration

10-0
P1031

It defines the value of the minimum speed reference for the crane vertical motion
jjustable Range: 0.0to 1020.0 Hz

Default < Back I Mext > I Cancel

It presents the parameter for the configuration of the

:

speed, when one speed reference through digital input

One Speed Reference via Digital Input DI4

Dl4 has been selected:
P1031: Speed Reference 1 [Hz] 60.0
P1031: Speed Reference 1
Speed Reference Truth Tabls
P1031 | P1032 | P1033 | P1034 | P1035
Ref. 1 Ref. 2 | Ref. 3 | Ref. 4 | Ref. 5
Hz Hz Hz Hz Hz
D4 o 1 o 1 o
DI5 o 0 1 1 o
D6 0 0 (] ] 1 LeSp Ref Hz

10-1
P‘;ieﬁnas the value of the st speed reference for the crane verical motion
fjustable Range: 0.0to 1020.0 Hz
Defautt < Back I Mext > I Cancel
It presents the parameters for the configuration of the
speed, when two speed references through digital D e -
input DI4 have been selected: [ Two Speed Referencss via DigtalInput DI4
P1031: Speed Reference 1 [Hz] 6.0
P1031: Speed Reference 1 T . Er—
P1032: Speed Reference 2 P1036: Dwell Time at Speed Reference 1 fs] 0.50
P1036: Dwell Time at Speed Reference 1 [ Speed Reference Tnih Tabl
P1031 | P1032 | P1033 | P1034 | P1035
Ref.1 | Ref.2 | Ref.3 | Ref. 4 | Ref. 5
Hz Hz Hz Hz Hz
Di4 0 1 0 1 0
Dis 0 0 1 1 0
10-2 Dig 0 o o o 1 &-Sp.Ref Hz

It defines the value of the 1st speed reference for the crane vertical motion
jjustable Range: 0.0to 1020.0 Hz

Defauit < Back I Mesxt > I Cancel
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Appl o]

It presents the parameters for the configuration of the

speed, when three speed references through digital Speed Setup - Cone Vet Motion - Sicp 100/ 15 I i
inputs DI4 and DI5 have been selected: [ Three Speed References via Dighal Inpuds Di4 and DIS
P1031: Speed Reference 1 [Hz] 6.0
P1031: Speed Reference 1 D —— o
P1032: Speed Reference 2 P1033: Speed Reference 3 [Hz] 60.0
P1033: Speed Reference 3 P1036: Dwell Time at Speed Reference 1 [s] [0.50
X ~Speed Reference Truth Table
P1036: Dwell Time at Speed Reference 1 B e e
Ref.1 | Ref.2 [ Ref.3 | Ref. 4 | Ref &
Hz Hz Hz Hz Hz
Di4 0 1 0 1 0
10-3 os | 0 0 1 1 0
o6 0 0 o o 1 BSp.Ref. Hz
F‘;ﬁaﬁnes the value of the 1st speed reference for the crane vertical motion
fjustable Range: 0.0to 1020.0 Hz
Default <Back I Next > I Cancel
It presents the parameters for the configuration of the
speed, when four speed references through digital B -
inputs DI4 and DI5 have been selected: e e B R 0D
P1031: Speed Reference 1 [Hz] 6.0
P1031: Speed Reference 1 I A o Era—
P1032: Speed Reference 2 FHITEE: S R Bl 400
P1034: Speed Ref 4[Hz] 60.0
P1033: Speed Reference 3 pess s A
P1036: Dwell Time at Speed Reference 1 [s] 0.50
P1034: Speed Reference 4 e e T
. i [P1031 | P1032 | P1033 | P1024 | P1035 |
P1036: Dwell Time at Speed Reference 1 e B S R
Hz Hz Hz Hz Hz
10-4 Di¢ (] 1 1} 1 (]
Dis o o 1 1 o
DB o o o 0 1 = Sp. Ref. Hz
F‘;ﬁaﬁnes the value of the 1st speed reference for the crane vertical motion
fjustable Range: 0.0to 1020.0 Hz
Default <Back I Next > I Cancel
It presents the parameters for the configuration of the
speed, when five speed references through digital Speed Stup - Cone Vet oton - Sep 007 19 SN =
inputs DI4, DI5 and DI6 have been selected: " Five Speed Refarsnces via Digtal Inputs DI, DI and DIS
P1031: Speed Reference 1 [Hz] 6.0
P1031: Speed Reference 1 I a—— 0
P1032: Speed Reference 2 P1033: Speed Reference 3 [Hz] 300
P1034: Speed Refe 4H: 45.0
P1033: Speed Reference 3 pecd eference 41
P1035: Speed Reference 5 [Hz] 60.0
P1034: Speed Reference 4 P1036: Dwell Time at Speed Reference 1 [s] 050
P1035: Speed Reference 5  Speed Reference Tnth Table
. [F1031 | P1032 | 1033 | 1034 | P1035 |
10-5 | P1036: Dwell Time at Speed Reference 1 Ref 1 | Ref.2 | Ref.3 | Ref.4 | Ref.5
Hz Hz Hz Hz Hz
Di4 o 1 o 1 o
Dis o o 1 1 o
DB 0 (] 0 ] 1 L»Sp Ref Hz
F}éﬁeﬂnes the value of the 1st speed reference for the crane vertical motion.
jjustable Range: 0.0te 1020.0 Hz
Default < Back I Next > I Cancel
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It presents the parameters for the configuration of the
speed, when speed reference via analog input Al
(Step Less) has been selected:

P0231: Al1 Signal Function

,
et v Cone e Seg 0o
5 =

- Speed Reference via Analog Input Al (Step Less)
P0231: Al Signal Function

7 - Speed Reference g

P0233: Al Signal Type 0 =0to 10V/20mA hd
P0233: Al1 Signal Type PUZ32: All Gain o
P0232: Al1 Gain PO AT OR ] o
P0235: Al Filter [s] 0.25
P0234: A1 Offset P1031: Minimum Speed Reference 1[Hz] 50
P0235 AH F||ter P1032: Maximum Speed Reference 2 [Hz] 60.0
. P1036: Dwell Time at Speed Reference 1[s] 0.50
10-6 | P1031: Minimum Speed Reference 1
i~ Block Diagram
P1032: Maximum Speed Reference 2
P1036: Dwell Time at Speed Ref 1 =T -ng
: Dwell Time at Speed Reference
Al {+) () POO1E
%
It defines the function of the analog input. Configured for SoftP LC application (no function for the inverter).
MNOTE! Parameter pre-configured and is not allowed to change for this application.
Defautt < Back I Mext > I Cancel
It presents the parameter for the configuration of the
speed, when speed reference via communication Speet St - Cone Vertcl Moton -Sicp 100113 [ el
networks has been selected: Speed Reference via Communication Network
P1030: Speed Reference [Hz] 6.0
P1 OSO Speed Reference P1031: Minimum Speed Reference 1[Hz] 6.0
P1031: Minimum Speed Reference 1 P1032: Masimum Speed Reference 2 (Ha] 500
. P1036: Dwell Ti Speed Ref: 1 0.50
P1032: Maximum Speed Reference 2 e 1 Speed Refrence TH
P1036: Dwell Time at Speed Reference 1
10-7
P‘;ieﬁnas the value of the speed reference via communication networks for the crane vertical motion
jjustable Range: 0.0to 1020.0 Hz
Defautt < Back I Mext > I Cancel
It presents the parameters for the configuration of the
lightweight detection: e
P1037: Hoisting Current Threshold for Lightweight | [ lchtweight Detection
I™ Enable Lightweight Detection’
DeteCthn P1037: Hoisting Cument Threshold for Lightweight Detection [A] 14.0
P1038: Lowering Current Threshold for Lightweight Al ey e e R e e F R ] 1D
X P1039: Speed Threshold for Lightweight Detection Enabling [Hz] 400
Detection
. . . i~ Block Diagram
P1039: Speed Threshold for Lightweight Detection
Enabling
Load Hoisting
11 P00

Enables the Lightweight detection

Default < Back I Mext > I Cancel
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Application Lontiguration wizard ... =

It presents the parameters for the configuration of the
brake release command when load hoisting or load
lowering:

P1041: Brake Release Frequency Threshold

P1042: Load Hoisting Current Threshold

P1043: Load Lowering Current Threshold

P1044: Load Hoisting Torque Threshold

P1045: Load Lowering Torque Threshold

P1046: Brake Response Time to Release

.
Brake Setup - Crane Vertical Motion - Step 12_ B

~Brake Relea
P1041: Brake Release Frequency Threshold [Hz] 4.0
P1042: Load Hoisting Cument Threshold [A] 0.0
P1043: Load Lowering Cumrent Threshold [A] 0.0
P1044: Load Hoisting Torque Threshold [%] 50.0
P1045: Load Lowering Torque Threshald [] 30.0
P1046: Brake Response Time to Release [s] 0,10
r~Block Diagram
Motor Running
Speed Ref.
Hz
P1041
Hz
PO0O3
P1042/P1043
o PiDsg
F1044/P1045 Brake Release 101 Br. Released
It defines the motor frequency threshold to brake release with load hoisting or load lowering command
fjustable Range: 0.0to 1020.0 Hz
NOTE! Value in 0.0 disables this function.
Default <Back I Next > I Cancel

It presents the parameters for the configuration of the
brake closing command:

P1047: Inhibition of the Brake Closing during a
Hoisting/Lowering Transition

P1048: Brake Closing Frequency Threshold

P1049: Brake Closing Delay Time

P1050: Time to Enable a new Command to Brake

Release

.
Brake Setup - Crane Vertical Motion - Step 13 _ [

~Brake Closing
P1047: Inhibition of the Braks Closing during a Hoist /Lower. Transtion -

P1048: Brake Closing Frequency Threshold [Hz]

25
P1045: Brake Closing Delay Time [s] 0.00
0.50

P1050: Time to Enable a new Command to Brake Release [s]

~Block Diagram
Hoisting /
Lowering
Sp. Ref. P1049 P1050
Hz B E
Brake _{ToN |>Cnmmar|d
P1048 :
He 5|>l'll|:lslng‘{ | Enabled

It inhibits the brake closing during the transition from load hoisting to load lowering and vice versa.
NOTE! Available when a vector with encoder control mode is chosen.

Default <Back I Next > I Cancel

It presents the parameters for the configuration of the

overweight detection at the load hoisting:

P1051: Overweight Current Threshold in the Minimum
Speed

P1052: Overweight Current Threshold in the Maximum
Speed

P1053: Overweight Detection Delay Time

P1054: Overweight Alarm (A770) Delay Time

.
Faults and Alarms Setup - Crane Vertical Motion - Step 14 of 1- [

- Overweight Detection at the Load Hoisting

¥ ‘Enable Overweight Detection at the Load Hoisting

P1051: Overweight Curert Threshold in the Minimum Speed (4] [EX
P1052: Overweight Curent Threshold in the Maxmum Speed [4] oo
P1053: Overweight Detection Delay Time [5] [
P1054: Overweight Alsmn (A770) Delay Time [s] =

1~ Block Diagram

PODO3.
A
Overweight Current
A

Brake

Enables the Overweight detection at the Load Hoisting

Default <Back I Next > I Cancel
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It presents the parameters for the configuration of the
slack cable detection at the load lowering:

P1055: Load Detection Time

P1056: Slack Cable Alarm (A772) Delay Time

.
Faults and Alarms Setup - Crane Vertical Mation - Step 15 of 1- =

| - Slack Cable Detection at the Load Lowering
I~ Enable Siack Cable Detection =t the Load Lowering

P1055: Load Detection Time [s] 0.75
P1057: Slack Cable Fault (F773) Delay Time P1056: Slack Cable Al (A772) Delay Time [5] 0.50
P1057: Slack Cable Fault (F773) Delay Time [s] .00
i~ Block Diagram
Load Lowering
Motor Running — AND PWSE
Regenerating TON
15
Load Lowering
‘With Load AND =t
Motoring
Enables the Slack Cable detection at the Load Lowering
Defautt < Back I Mext > I Cancel
It presents the parameters for the configuration of
_ — — .
. . o . Faults and Alarms Setup - Crane Verti IMWE
inverter in torque limitation detection at the load e
hoisting or Iowering: ~ Inverterin Torque Limit Detection at the Load Hoisting or Lowering I
P0169: Maximum Positive Torque Cument [%] 200.0
P0169: Maximum Positive Torque Current PU70: Meimum Negative Torque Curert [2] o
PO‘] 70 Max|mum Negaﬁve Torque Current P1028: Speed Hysteresis for Inverter in Torque Limit Detection [%] 10.0
X ., L P1029: Inverts T Limit Fault (F775) Delay Time [s] 0.75
P1028: Speed Hysteresis for Inverter in Torque Limit e o T e e
i~ Block Diagram
Detection
P1029: Inverter in Torque Limit Fault (F775) Delay Time
Refer.
o |
1 6 Speed
rpm
P1028
% %
Sync.
om
P‘;ieﬁnas the maximum positive limit the motor cument component responsible for producing positive torque:
fjustable Range: 0.0to 350.0 %
< Back I Mext > I Cancel
It presents the parameters for the configuration of the
improper operation fault: Faults and Alarms Setup - Crane Verical Motion -Wm _g‘
P1058: Number of Consecutive Alarms for Improper Tyl
X P1058: Mumber of Consecutive Alams for Improper Operation Fautt (F777) 3
Operanon FaUIt (F777) P1059: Period of Time for Improper Operation Fault (F777) [s] 120
P1059: Period of Time for Improper Operation Fault
(F777)
17

jjustable Range: Oto 10

It defines the number of consecutive alarms during the period to generate the improper operation fault.
NOTE ! Value in D disables this function

< Back I Mesxt > I

Cancel

Default
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It presents the parameter for the configuration of the

motor unbalanced current fault: Foults and Alars Setup - Crone Vertical Motion Stp 180 19 I i)

I
I

P0342: Motor Unbalanced Current Detection (MM Ll inetiEdl

¥ Pi3a3" Metor Unbaianced Cument Defectiont

18
It enables the motor unbalanced curent detection, which will be responsible for the FO76 fault actuation
Default <Back I Next > I Cancel
It presents the parameters that define which variables
will be displayed on the HMI in the monitoring mode: e Contourepor e e — —
| |
P0205: Reading Parameter Selection 1 HMI Monitoring
P0205: Reading Parameter Selection 1 ead Reference # |
P0206: Reading Parameter Selection 2 TR T e e |
PO207 Reading Parameter Se|ection 3 PD207: Reading Parameter Selection 3 7 = Motor Torque # A
19

It defines the first variable will be shown on the HMI display in the monitoring mode

Default <Back I Next > I Cancel

It presents a summary with all the parameters

:

. . . Conttrol) = 1 ( Sensorless Vector)
conflguratlon wizard. %P D220 (LOCAL/REMOTE Selection) = 1 (1 = Always REMOTE) I
%PD221 (LOCAL Speed Reference) = 0 (0 = HMI)

%PD223 (LOCAL Forward / Reverse) = 2 (2 = Forward/Reverse Key (FWD))
%P D224 (LOCAL Run/Stop Command) = 0 (0 = Keys 1.0}

%P D225 (LOCAL JOG Command) = 0 (0 = Disabled)

%.PD222 (REMOTE Speed Reference) = 12 (12 = SoftPLC)

%P D226 (REMOTE Forward / Reverse) = 12 (12 = ScftPLC (FWD))
%P D227 (REMOTE Run/Stop Command) = 5 {5 = SoftPLC)
%.PD228 (REMOTE JOG Command) = 0 (0 = Disabled)

%P D229 (Stop Mode) = 0 {0 = Ramp to Stop)

%UW1024 (Filter DI1 and DI2 Commands) = 0 (0 = Off)

.UW1026 (Motor Rotation Inversion) = 0 (0 = Off)

% UW1027 (Motor Demagnetization Time [s]) = 600

%UW1022 (Com. Networks Control Word) = 0

%P D318 ({Copy Function MemCard) = 0

PD100 (Accsleration Tme [s]) = 3.0

%PD101 (Deceleration Time [s]) =2.0

%P D103 (Emergency Stop Time [s]) = 0.3

%PD104 (S Ramp) = D (0 = OFf (Linear])

%P D105 (1st/2nd Ramp Selection) = 6 (6 = SoftPLC)

%P D133 (Minimum Speed rpm]) = 120

%P D134 (Maxdmum Speed [pm]) = 1800

%P D154 (Dynamic Braking Resistor johm]) = 0.0

%P D155 (Dynamic Braking Resistor Power [<W]) = 2.60

UW1023 (Speed Ref. Control Config ) = 7 (7 = Speed Reference via Communication Networks)
% UW1025 (Limit Switches Config.) = 0 (0 = Without Limit Switches)
%PD263 (DI1 Function) = 0 (0 = Not used)

%P D264 (DI2 Function) = D (0 = Not used)

PD265 (DI3 Function) = 21 (21 = Emergency Stop)

%P D266 (D4 Function) = 0 (0 = Not used)

configured by the crane vertical motion applicative I

4 »

Print

Default < Back I Finish I Cancel |
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6 DOWNLOAD DIALOG BOXES

Through the WLP it is possible to download the user’s ladder program, the configuration of user’'s parameters
and the values configured in the configuration wizard. Below is a presentation of the main download dialogs to
the CFW-11 inverter.

NOTE!
Refer to the help topics in the WLP programming software for more details on the download.

Table 6.1 — Download dialog box for the Crane Vertical Motion application

Description WLP Download Dialog Box
Dhowvr\;lfsd dialog boxhof fth”e applicative developed with — —
the containing the following options:
9 g op W Uses Program
m User Program; U Cancel_ |

m Configuration of the User Parameters;

User program download dialog box containing:

= Characteristics of the connected equipment; | e =)

= Name of the file to be downloaded; Equipament CRWAT 200 - 240V 78 / 74
WBAT

u Size of the applicative to be downloaded;

| File CRVM bin
I Siee 8690 Bytes i

m File compilation date;

m File compilation time; Diate 05/06/2015 {
o , - —
= Confirmation command to transfer the compiled e 151700 |
. . Download file™
applicative.

Configuration of the user parameters dialog box

containing:
m Parameter number; r - M
arameter numbe B User Parameters Conﬂguraticll‘ ‘ g
= Name given to the parameter by the user;
Parameter | Ta Unit Mawimum | D R.|S5.|5.]! S.|R.JP.| ~
i i . 1010 Cra 0.00 10.00 Z 0 1 0 0 0 1 0 0w
m Unit given to the parameter by the user; L " 5 T e
- . . Fio12 Last &lam D ate: DD MM 0o 99,99 201 0 0 0 1 1 0 |
= Minimum and maximum values; P13 Last Alem Time HHMM 000 @ 2z 0 1 0 0 0 1 1 0 |
F1014 Second Alam 1} E5535 oo 1 0 0 0 1 1 0
i iti . F1015 Second Alam D ate DD MM 0o 99,99 2 01 0 0 0 1 1 0
= Number of decimal pOSItIOnS, F1016 Second Alam Time HH.MM 0o 99,99 2 01 0 0 0 1 1 0
. . . . . . . F1017 Third A 1} E5535 oo 1 0 0 0 1 1 0
= Options for visualization in hexadecimal format, with P01 Thed Al Date COMM 000 @988 2 0 1 0 0 0 1 1 D
o ) o P1019  ThidAlam Time HH.MM - 0.00 9% 2z 0 1 0 0 0 1 10
sign, ignoring the password, visualization on the HMI, P1020 Ver. M. Status Word 1 0 655% 0 1 1 0 0 O 1 0 0 I
F1021 Wer. b, Status word 2 1} E5535 o1 1 0 0 0 1 0 0
retentive and for change confirmation; oz gg;?;ﬁ”{ﬂif d . e R |
c ds f . dit " X th F1024 Filter in D11/012 Crd 1} 1 oo 0 o0 90 0 1 00 - l
= Commands for opening, editing, performing the
p g g p g Edit DOpen | Download I Close (|
download and for closing the dialog box of the user L |
parameters.
. : ) WLP v9.90 ==
Dialog box for the download of the values configured with
the crane vertical motion configuration wizard. . Configuration Wizard.
Jl Send values now ?
|
m |
|
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Monitoring Dialog Boxes

7 MONITORING DIALOG BOXES

Through the WLP, it is possible to monitor and change the crane vertical motion applicative parameters.

Table 7.1 — Crane vertical motion applicative monitoring dialog boxes

Description

WLP Monitoring Dialog Box

Monitoring of the crane vertical motion operation. It allows
the visualization of the following variables:

= Hoisting or lowering command;

1

Crane Vertical Motion E : E

—1
u Brake release command; = ﬁﬂﬁ = iﬂ'ﬂ =
L ‘ |
m Indication of brake released and command to brake Stop Hoisting |— ﬁ Command to Brake Release Enabled \
- Hoisti =
release enabled; shodo [@ ||| [@ Brake Release
Lo . § ’_ Brake Released r |
= Status of the hoisting slowdown, stop hoisting and stop ¥ i
. . . * Load Hoisti
lowering limit switches; A @ 1 Load Hotng )
= Speed, current, frequency and torque of the crane E B+ LoodLowaron ﬁ
. X X . Motor Speed 0 rpm |
vertical motion motor driven by the CFW-11 inverter; K
| Motor Currentl 00 A - i
= Actual speed reference value in Hz; LY 1 wotor Frequency] 00 nz [}
m Present fault and present alarm; B Motor Torque 00 % | | |
= System fault reset command. ALl sootowerna]@ | soceareterence] 001z [l | I
r~ Alams and Faults
Presert Alam I
Present Fault | Reset Fault |
Monitoring of the crane vertical motion and drive status. It
shows the following variables:
= Load hoisting or load lowering command;
m Brake release command;
Crane Vertical Motion Status. “@E‘g

= Indication of brake released and command to brake
release enabled;

= Crane vertical motion in lightweight operation mode
(A750);

= Alarm indication due to coast to stop (A752), fast stop
(A754), emergency stop (A756) or stop by simultaneous
hoisting and lowering commands (A758);

m Alarm indication due to hoisting slowdown limit switch
(A760), stop hoisting limit switch (A762), stop lowering
limit switch (A764), detected overweight (A770) and/or
detected slack cable (A772);

= Fault indication due to detected slack cable (F773),
inverter in torque limit (F775) and/or improper operation of
the crane vertical motion (F777);

= General enabled, forward rotation direction, remote
situation, undervoltage, alarm and fault status of the CFW-

11 inverter.

i~ Crane Vertical Motion Status

e Load Hoisting
O Load Lowering
O Brake Release
i@ Brake Released

i@ Lightweight (A750)
i@ A752. Coast to Stop
i) ATS4: Fast Stop

e A756: Emergency Stop

@ Com. Brake Release Enabled

@) A758: Stop by Sim. Com
i) A76D: Hoist Slowdown LS
(@ A762: Stop Hoisting LS
i@) A764: Stop Lowering LS
(@) ATTD: Overweight Det
(@) AT72: Slack Cable Det
i@ F773: Slack Cable Det
0 F775: Inv. in Torgue Limit

e F777: Improper Operation

r~ Drive Status

@ General Enabled
O Mator Running
O Forward Speed Direction

@ REMOTE Stuation

e Subtension
O Alam
O Fault

=
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Monitoring of the crane vertical motion commands. It
shows the following variables:

m Status of the CFW-11 inverter digital inputs;

= Digital input functions in the crane vertical motion;
m Status of the CFW-11 inverter digital outputs;

= Digital output functions in the crane vertical motion.

=

r Digttal Input Status

@ DO3 Output (RLI)
(& DOB Output
@ DO7 Output
i@ DO8 Output

@ DI Input |21 = Hoisting (PLC use}
@ DI2 Input |21 = Lowering (PLC use)
0 DI3 Input |21 = Emerg. Stop/Slo. LS (PLC use)
Q D14 Input |21 = 1st DI/Acc./Slo. LS (PLC use)
(@ DIS Input [0 =Hiot used
@ DIS Input [0=Hot used
@ DI9 Input [No SoRPLC Function
i@ D0 nput [No SoftPLT Function
@ DT Input [No SctPLC Function
r Digital Qutput Status
@ D010utput (RLT)  [13=No Fauk
@ D020utput (RLZ) [1T=Rin

[23 = Brake Release (SoftPLC)

IOverwquht

|Sladc Cable

I Inverter in Torgue Limit

It shows the CFW-11 inverter ramp and speed limit
parameters, configured for the crane vertical motion. It
allows the modification of the following variables:

= PO100: Acceleration time;

m PO101: Deceleration time;

= PO1083: Emergency stop time (2nd ramp deceleration);
= PO133: Minimum speed reference limit;

= PO134: Maximum speed reference limit.

~ Ramps

e

Speed

Linear

y

50%
100% \

t(s)

PO DDI 30
s

PDH]TI 20
S
F'D103| 03
£

 Speed Limis

PO134,

Reference

1800
rpm
ve Total Ref.

rpm

P0133)

pm

It shows the speed reference parameters when the
electronic potentiometer has been selected. It allows the
visualization and modification of the following variables

= P1031: Minimum speed reference;

= P1032: Maximum speed reference;

m Actual speed reference value in Hz;

m Acceleration command to increase the speed reference;

= Command for hoisting or lowering.

— Bl
Speed Reference Parameters via EP‘ E‘E‘g

Speed Reference

e Acceleration
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Monitoring Dialog Boxes

It shows the speed reference parameters when the when
the digital input combination has been selected. It allows
the visualization and modification of the following
variables:

m P1031: Speed reference 1;

m P1032: Speed reference 2;

m P1033: Speed reference 3;

m P1034: Speed reference 4;

m P1035: Speed reference 5;

m Actual speed reference value in Hz;

m Status of the digital inputs DI4, DI5 and DI6, which
compose the logical combination for the speed reference

value selection.

P1031 [ P1032 [ P1033 [ P1034 [ P1035

750 |Feos |00 [0 |3

Hz Hz Hz Hz Hz

@oe| o 1 0 1 0
@os| o 0 1 1 0
@0o6| o 0 0 0 1 L[ 40k

It shows the speed reference parameters when the analog
input Al1 has been selected. It allows the visualization and
modification of the following variables:

= PO018: Al value;

= P0232: Al gain;

m P0234: Al offset;

= P0235: Al filter;

= P1031: Minimum speed reference;

= P1032: Maximum speed reference;

m Actual speed reference value in Hz.

o .

—
Speed Reference Parameters via AIL ‘:.

r~ Analog Input Al

PDZMI 000 PO232| 1000 PO235) 0.00
% s

AN 4—.‘—-_ () i POD18 Gz

~ Speed Reference

P1032] 600

Hz

%
Pm13| 6.66 % ! 40
% Hz

P1031 6.0

Hz

It presents the parameters for the operation of the
lightweight detection logic. It allows the visualization and
modification of the following variables:

= POO03: Motor current;

m PO005: Motor frequency;

m P1037: Hoisting current threshold for lightweight
detection;

= P1038: Lowering current threshold for lightweight
detection;

m P1039: Speed threshold for lightweight detection
enabling;

= Hoisting or lowering command;

m Lightweight detection enabled indication;

m Operation in lightweight mode indication.

i~ Lightweight Detection (A750)
PDO05 0o
Hz | .
& Load Hoisting Pioas] 00
Hz
PODO3 0.0 AND
Ale=
P1037| 140
A AND
Q Load Lowering ——
oR
PODO3[ 0D AND (@ AT50 En.
A <=
piosg[ 100 | Lightweight &
A [ L L
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It presents the parameters for the operation of the brake
control logic. It allows the visualization and modification of
the following variables:

= PO003: Motor current;

= PO009:
= P1041:
m P1042:
= P1043:
m P1044:
m P1045: Load lowering torque threshold;
m P1046:
u P1047:

hoisting/lowering transition;

Motor torque;

Brake release frequency threshold;
Load hoisting current threshold;
Load lowering current threshold;

Load hoisting torque threshold;

Brake response time to release;

Inhibition of the brake closing during a

m P1048: Brake closing speed threshold;

m P1049: Brake closing delay time;

m P1050: Time to enable a new command to brake
release;

m Total speed reference after the ramp (motor frequency)
in Hz;

m Value of brake response to release elapsed time, brake
closing delay elapsed time and a new command to brake
release enabled elapsed time;

= Motor running indication;

m Brake release and closing command indication;

m Brake released and command to brake release enabled

indication.

i~ Brake Release
o Motor Running —|
S. Ref. 00_j
Hz ==
F1041 I 40| -
Hz ——
P1D42 0.0 FDDDEII 0.0_|
A A | 5= [aND
P1043 0.0 I 00_| -
A A=
P1044 50.0 1 PODOS 0.0_| P1046 0o
% % | = s
P1045 300 I 50.04 I = 0 Br. Release e Released
% % — — ]
i~ Brake Closing
O Hoisting /
Lowering
5. Ref. 00 P1050 0.50
Hz 8
pias| 25 @ Br. Closing @ C. Enabled
s

It presents the parameters for the operation of the alarm
generation logic. It allows the visualization and
modification of the following variables:

= POO03: Motor current;

= P1051: Overweight current threshold in the minimum
speed;

= P1052: Overweight current threshold in the maximum
speed;

= P1053: Overweight detection delay time;

= P1054: Overweigh alarm delay time;

m P1055: Load detection time;

m P1056: Slack cable alarm delay time;

m Elapsed time to generate alarms;

= Overweight current value as the overweight curve
defined by P1051 and P1052;

m Load hoisting or lowering command indication;

m Brake released indication;

m Indication of running motor, regenerating to or being
driven by the inverter;

= Indication of the active alarms;

= Indication of the enabled alarms;

m Detected load indication.

40.0
A

i~ Mlarm: Overweight during the Load Hoisting {A770)
P1051|  50.0- PODO3 0.0
A A

o Load Lowering |
O Motor Running — AND
O Regenerating —{
O Load Lowering 4

(@ With Load

AND

Q Motoring

r— Mlam: Slack Cable during the Load Lowering (A772)

ToN [ 000 | & With Load

s

Pioss[ 050 WDATRZEn
8

TON| 0.00 | @ Alarm On
-3
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It presents the parameters for the operation of the fault

generation logic. It allows the visualization and

modification of the following variables:
m P1055: Load detection time; I
m P1057: Slack cable fault delay time; @ Load Lowering -

m P1028: Speed hysteresis for inverter in torque limit @ Motor Running— AND Pi0ss| 0.00

detection; (@ Regenerating —| Ton |Tn: @ With Load

m P1029: Inverter in torque limit fault delay time; @ Load anarlng—: :

= Speed reference, actual speed and the motor @ with Load —{ AND Pi0s7[ 000 @FT73En
synchronous speed; @ Motaring Ton ,T{.Z (@ FeutOn

m Speed hysteresis calculated for inverter in torque limit

i~ Fault: Inverter in Torque Limit (F775)

detection; @ ok
m Elapsed time to generate faults; Sl
Load lowering command indication; i
m Load lowering command indicatio Sovod[ T 5
u Brake released indication; e

@F77sEn.

Q Fault On

Pi028, 10.0

m Indication of running motor, regenerating to or being =
Sync 500 50

rpm

driven by the inverter;

m Indication of active faults;

m Indication of enabled faults;
m Detected load indication.
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Trend Variables Dialog Boxes

8 TREND VARIABLES DIALOG BOXES

Through the WLP, it is possible to monitor the variables of the crane vertical motion applicative.

Crane Vertical Motion Control:
It allows the visualization of the speed reference value after the ramp in Hz, of the actual motor frequency in Hz,
of the actual motor current in A, of the actual motor torque in %, of DC link voltage in V, and of command to

brake release for an analysis of the crane vertical motion behavior.

Curser - 101407000
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00,0000 809
| 2
|
7000
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Figure 8.1 — Crane vertical motion control trend variable dialog box

CFW-11 Regulators:

It allows the visualization of the actual motor speed value and the response of speed (Ig*) and flux (Id¥)
regulators, of motor current and torque and of the command to brake release for an analysis of the CFW-11

performance.

P T S SN UN B 100.0000
450.0000 |
}
000000 | ae
100 00 200 0000
00000 H : i
TATAI000 4351500 094354 000 09:43:56.500 4359000
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——— Actusl Molos Speed (ipm) SMF: Foat Marker ] 00000 18000000 00000000 e=000  0.0000000s- 000
== Gperd Rrg. Oubput (%) BMAF: Flast Marker 2011 100.0000 1000000 -£0700005 HOX00005
== Flux Reg. Dutpen (%) SAF: Float Waricer Ba12 1000000 1000000 JLINNIE T I4INE
Mator Cument (&) S Flost Marker 54 00000 300000 -0.0000000e-D00 00000000~ D000
Mator Torgue (%) %A Float Marker O0EG 2000000 HO0000 -0.0000000e=000 -0000000e= 000
S eyl i sk alagn  SERAY- A Wlacbme amann an o a

Figure 8.2 — Speed and flux reguiators trend variable dialog box

NOTE!

variables.

Refer to the WLP programming software help topics for more information on the use of the trend
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9 PARAMETER VALUE DIALOG

Through the WLP, it is possible to save the parameters of the crane vertical motion applicative.

=
Parameters_CRVM.par - Parame...l == ﬂ

Paameter | Walue | = | Uplead

F100
F101
P03

gg | Download

]

P104 0
P105 & _ Opn. |
P133 120 Save
P134 1800
P154 0
P155 260 i Close

Edit.. Delete

Figure 9.1 — Parameter value dialog

NOTE!

Refer to the WLP programming software help topics for more information on the use of the

parameter value dialog.
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