© Bosch Rexroth AG

Electric Drives Linear Motion and rex roth

and Controls Hydraulics Assembly Technologies Pneumatics Service
A Bosch Company

TIA PN PowerSupply X
VER cXD

Platform TIA PORTAL

Controller S7-1200/S7-1500

Library TIA_PN_PowerSupply XVER_cXD
Document type User document

Document version 2.0

Bosch Rexroth AG



User Manual TIA PN_PowerSupply XVER cXD Page 1/ 20

Contents
1. D LYY o] 1 o) A1) o IO TN 2
2. (07010} 27 ={UT =Y A o] o TR 2
2.1 OVEIVIBW ettt ettt et et ettt e et e et et s e ta et et s e taa e eate e eanesetaneeeananenes 2
2.2 Configuration — ctrlX DRIVE ENgineering TOOL....cuuuiiiniiiiiiiie et eaaas 3
2.3 Configuration — TIA PoOrtal. ... e e e e e et e et e et e et e et e et e eaaaanas 5
2.3.1 Hardware and Network ConfigUuration ........coou oo 5
2.3.2 Fie o I YR OFo Y ol i F=dU T =1 4 Lo o PP 5
3. Function Block ‘FB_PN_PowerSupply XVER _CXD’ ..cuuiiiiiiiiieeie ettt e e e e e e e e aan e 7
3.1 T L A B oYY ot g1 ] AT ] o RPN 7
3.2 INtEIfaCe DESCIIPLION couuiiii it e et e et e e et e e at e e et eeatn e eseeeseneasanaasaennns 8
3.3 INPUt aNd OULPUL DESCIIPTION «iiniiiiii ittt e e e et e et e et e et e et e aaneaanaaenaenns 8
3.4 Min-/Max-Default-Values and Takeover of INPULS ....ccoueiiiiiiiii e 9
4. D= L= 14 o 1= TP 9
4.1 Power SUPPLY ACtUAL MO . .on i e e e et e et e et e et e e aaeaes 9
4.2 POWET SUPPLY ErrOr MO . .u i e et e e e e e e e et e et e e e aanaas 10
4.3 Power Supply Operation Mode Selection/Status ......ccovuiiiiiiiiiiiiee e 10
4.4 POWEr SUPPLY TArZEt MOGE . cun i et e e e et e e e e e e e e e s enanaas 11
5. g o gl o F-VaTe | 1 oY= SO OTPUROt 11
6. SAMPLE PrOZram OVEIVIEW ...uuiniiiiiiiiieiieieeieetteeteeiee e e et et et eteate st etaetnetneanestestestasrnsrnesnesnesnernns 12
6.1 Target Mode: DC_POWER_OFF_NO_DISCHARGE ....cccuuiiiiiiiiiieiiiiee ettt 12
6.2 Target Mode: DC_BUS _CHARGED ....iiniiiiiii ettt et e et e et e et e et e et e eaeaaaeanas 14
6.3 Target Mode: OPERATION_MODE .....iiniiiiiiiiiiee et e e et e et e et e et e et e et eeaeannaaanas 14
6.4  Target Mode: DC_POWER_OFF_NO_DISCHARGE ....ccottuiiiiiiiieiiiiiiee ettt 15
6.5 Target Mode: DC_POWER_OFF_DISCHARGE ...cccuuiiiiiiiiiiiiiiiie ettt 16
6.6  Target Mode: MAINS_OFF_NO_DISCHARGE.....ccuuuiiiiiiiiiieiii e et 18
6.7  Target Mode: MAINS_OFF_DISCHARGE ....c..uiiiiiiiiei ettt e 19
7. RV =Y oY LoT g T = 113 o] VN 20

Version 1.0.2



User Manual TIA PN_PowerSupply XVER cXD Page 2 / 20

1. Description

The Power Supply function blocks are the interfaces to control ctrlX DRIVE Power Supplies from
Siemens PLCs over PROFINET. These function blocks will be able to identify the power supply internal
states and handles the transitions between the power supply state machine, control the operation
mode, clear power supply error, and get diagnostic information from the power supply. The function
blocks described in this document are compatible with Siemens S7-1200 and S7-1500 PLCs.

2. Configuration

This section explains the various settings required to be carried out for ctrlX DRIVE using the ctrlX
DRIVE Engineering Tool and Siemens PLC using TIA Portal for the function block to work as expected.

2.1 Overview

The figure below gives an overview of a Siemens PLC and ctrlX DRIVE network.

ETHERNET

TIA Portal

SIMATIC
§71200

o S7 1200 CPU
3 8l Fieldbus Master

B e ——

EEEGE0N°
[ [ Ve ]

ctrlX DRIVE

XCD
ctrlXDriveEngineering

ETHERNET

Fig 01: System Overview
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2.2 Configuration — ctrIX DRIVE Engineering Tool

The master communication settings of CtrlX drive must be set to PROFINET as shown in the image
below.

Settings  |P settings axis 1 Slot 0 (Consumer) Slot 1 (Producer)

Protocol | PROFINET® | PIRIOJF] !
ion profile |FSP Drive profile | NIEJT
Communication status | ADDDS5 Pre-Operational | Pre-OP oP
Change protocol and application profile (6} :‘;s;ﬁ;gm;&?v:“caim - sub-device

Device name |cirix-drive-xcs I

Vendor ID | Bx011F
Load slot Save slot o
Device ID | 0x2602 configuration configuration Y

Reaction to failure of cydl

communication ‘ As emor (F4xxx) and config. emor reaction of the application

Signal status word  Signal control word GSDML files

Fig 02: Master communication configuration — ctriX DRIVE Engineering

In the Application Profile select the Sercos Profile in the Master Communication Settings. If this
setting is not done the function block will not work.

The AT & MDT lists, signal control word and signal status word, operation mode settings must
be configured as shown in the images below. These settings are required by the function block for
Power Supply Modes operation. These settings can also be loaded by using the parameter file provided
in the deliverable.

Settings  IP settings axis 1 Slot 0 (Consumer)  Slot 1 (Producer)

) PIRJOJF]!
I INOUSTRIAL FTHERRET
' - NIE]T
Data corfiguration

Producer asynchronous: |

— Offset Parameter +|[=
Status L 0 S-0-1720.0.2 : Power supply control: Status word w [[+][=
Mumber D 2 5-0-0330.0.0 : Diagnostic message: Manufacturer status regi. w |+ —

Producer cycle time 1000.000 |us

Max. connection length
Current conn. length
Connection class

Process dats

Add to parameter group

Fig 03: AT settings— ctriX DRIVE Engineering
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Settings P settings axis 1 Slot 0 (Consumer)  Slot 1 (Producer)
1
1]
T e e (D T, | Data configuration
Offset Parameter [+][=]
Status = 0 S0-17200.1: Power supply control: Control word v FE
Number D 2 50-0145.0.0: Signal control word: Value v [+][=]
Producer cycle time 1000.000 |us
Alowed data losses
Error counter P ]
Max. connection length
Curentconn.length 6]
Connection class
Process data
Add to parameter group
Fig 04: MDT settings — ctriX DRIVE Engineering
Status Target parameter Bit number
B0 O 50-0000: cempty> v v R
Bt O 500000 compty> vl ¥ &
B2 O S00000: cempty> v| 0 B
Bt3: O S0-0000: cempty> v 3 R
B4 O |500000: cempty> w | |5 v B
Be5 (O 500039 C0500 Reset class 1 diagnostics v 10 B
6 O S00000: <empty> vl B
m7 O |&u-m cempty> v| |2 e
Be g O S0-0000: cemoty> 0 B
Bt O S0-0000: cempty> v v R
Bt 10: O | S0-0000: cempty> v| 0 B
Bt 11: O | 50-0000: cempty> v| 0 N
Bt 122 O |5-0-0000: <empty> v 0 - By
Bt 13 O S00000: <empty> ~| 0 B
Bt 14: O | S00000: <empty> v| 0 B
Bt 15: O | S-0-0000: <empty> v 0 By

Fig 05: Signal Control Word — ctrlX DRIVE Engineering
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2.3 Configuration — TIA Portal

2.3.1 Hardware and Network Configuration

e The S7-1200 PLC acts as the PROFINET fieldbus master. The Power Supply must be connected
to the PLC over the PROFINET network. The PLC can be configured and programmed using TIA
portal software over Ethernet. The Power Supply can be configured using ctrlX DRIVE
Engineering Tool software over Ethernet.

e The Power Supply must be configured as an 10 device in the PROFINET |0 system. The network
connection diagram is shown below.

|_-.,S Topology view ||

% Network 1§ Connections |HII connectic [~] & B W

S Qe

CPU1200 ctrix-drive-xvr po—
CPU 1215C ctrlX DRIVE XVR ﬂ
1

CPU1200

[PN/E_2 |

Fig 06: Devices and Networks

2.3.2 Address Configuration

The process image addresses need to be given as inputs to the function block when calling it in
the user program. These addresses are used to exchange data between the PROFINET memory area and
the function block memory. The same addresses that are set in the Power Supply configuration window
must be given as inputs to the function block as shown in the image below.
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Defjult tag table

PowerSupply

B4
“FE_PowerSupply_
DE_1"
%W32.0 WFB1
"Enable_FEB" “FB_PN_PowerSupply XVER_cXD"
— ——en ENO —————
o0 W118.0
In_Enable” — Enable “Out_In
AMW2 InOperation — Operation”
*In_Targethode” TargethMode U181
AW Error = Out_Error
“In_Operation  OperationMode w20
ModeSelection” Selection ErrorlD "Qut_ErroriD*
. e ez
In_Erroriode ErrorMode "out_Actual
WADS ActualMode — Mode”
In_Timeout Timeout wanza
M12.0 OperationMode ~ ~Out_Operation
“In_ClearError® =— ClearErrar Status ModeStatus”
. Pd0.0 | ) M26.0
In_InLADDR stinputDrive Powersupply Out_Powerl
Error —i SupplyErrar
261
"Out_Power

Wiarning — SupplyWaming”

262
"Out_ClearError

ClearErrarAck —Ack”

DriveDiagnostic ~ 4MD28
NumberF— "Out_State”
PHQ0.0
*In_OutLADDR"

Name Data type Address
1 In_Enable MO0
2 In_Targethode t Wh2
3 In_OperationiModeSelect Int Fohid
4 In_Erroriode Int NG
5 In_Timeout Time %MDE
6 In_Cle Bool %M12.0
7 » nLADDR "5t PS_StatusWord_XVER_cXD" %%I10.0
8 In_OutLADDR "5t PS_ControlWord XVER cXD" %Q0.0
9 Out_InOperaticn Bool %M18.0
10 Out_Error Bool %0181
11 Qut_ErrorlD Int HhN20
12 Out_ActualMode Int WhIZ 2
13 Out_OperationModeStatus Int W24

Device overview

2 Module

> ctrixdrive-xvr
» XVRinterface PF30

* oputput 1

-
i
]
=

slot | address | Q address
o
0 X1

output

{ 501720.0.1: Power sup...

outpu... 0.1 I

> input_1

5-0-0145.0.0: Signal con...

outpu... 2.3
13
14
15
16
17
18
19
110
11
112
113
114
115
input

5-0-1720.0.2: Power sup...

input1 0.1 I

Acces... Writa...  Visibl...

IHNNERNNEEEE
IHNNERNNEEEE
IHNNERNNEEEE

Fig 07: Address Configuration

As shown in the image above the |_address and Q_address values set in the Power Supply
configuration must be set to the function block inputs stinputDrive and stOutputDrive respectively in
the user program. A mismatch in the values between the configuration and user program will
compromise the integrity of the function block data.

5-0-0390.0.0: Diagnostic...

Supervision

o0 0 0 0 00000 Qojo 0 000000000000 oojo oo

input2 2.5
23
24
25
26
27
28
29
210
21

Comment
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3. Function Block ‘FB_PN_PowerSupply_XVER_cXD’

3.1 Brief Description

This function block will monitor and control the power supply state machine of the XVE/XVR ctrlX
DRIVES. The main functionality of this function block is to execute a transition of the power supply to
the requested target mode.

The status word will be used by the function block to identify the current state of the power supply
state machine. The target mode to be reached by the power supply state machine is already available
at the TargetMode input. The function block will know the path to be taken to reach the target mode.
So, the function block will initiate the power supply to move to the next immediate state. This moving
to the next immediate state will continue until the power supply reaches the target mode through
various states.

In case of a function block error the state handling will be put on hold until the error is cleared.
In case the power supply moves to the error state — the target mode and error mode together will decide
the next immediate state for the power supply. The time taken for the power supply to reach the target
mode from the actual mode will be monitored. If this time exceeds the timeout input an error will be
set and the state machine handling will be held.

If the enable input of the function block is reset during any time, the function block will identify
the current state of the power supply and then decide if it is necessary to bring the power supply to DC
power off state. The Error, ErrorlD outputs provide the necessary information in case of any function
block errors. The outputs of the function block will be updated during every PLC scan. Any change in
the state it would immediately reflect on the function block outputs. Additionally, the option to clear
power supply error is provided via the ClearError input. The rising edge of this input will initiate the
error clear command S-0-0099 for the power supply. The status of successful error clear will be made
available through the ClearErrorAck output of the function block. The diagnostic information of the
power supply will be continuously updated to the function block output State.
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3.2 Interface Description

FB PN PowerSupply XVER cXD

BOOL _|Enable InOperation| BOOL
INT | TargetMode Error| BOOL
INT _|OperationModeSelect ErrorlD| INT
INT _|ErrorMode ActualMode| INT
TIME | Timeout OperationModeStatus| INT
BOOL _|ClearError PowerSupplyError| BOOL
st_PS_StatusWord_XVER_cXD _|stinputDrive PowerSupplyWarning| BOOL

ClearErrorAck| BOOL
DriveDiagnosticNumber| DINT
stOutputDrive| st_PS_ControlWord_XVER_cXD

Fig 08: Interface Overview — FB_PN_PowerSupply XVER cXD

3.3 Input and Output Description

I/0O Type Name DataType Comment

Enable BOOL Enable processing of the function block

TargetMode INT Target mode to be reached by the power supply-
refer to section 4.4 in this document below

OperationModeSelection INT Operating Modes possible for a power supply —
refer to section 4.3 in this document below

ErrorMode INT Error transition handling input for power
supply— refer to section 4.2 in this document
below

VAR_INPUT
ClearError BOOL Clearing an error in the drive by the “Clear error”

command S-0-0099. After the error has been
cleared, the selected enabling can be enabled

again.

Timeout TIME Max time allowed from any ActualMode ->
TargetMode

stinputDrive HW IO Input addres; of 'the AT parameters from
hardware configuration for the power supply.

InOperation BOOL Function Block is Inoperation

Error BOOL Indicates that an error occurred

ErroriD INT ErrorID(see ErrorlD — refer to section 5 in this
document below)

ActualMode INT Actual state of the state machine of the power
supply—- refer to section 4.1 in this document
below
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OperationModeStatus INT Current Operating Mode for the power supply —

refer to section 4.3 in this document below
T PowerSupplyError BOOL Error internal to the power supply has occured

PowerSupplyWarning BOOL Warning internal to the power supply has
occured

ClearErrorAck BOOL Confirmation that the command “Clear error” S-
0-0099 was executed successfully.

stOutputDrive HW_IO Output addres; of .the MDT parameters from
hardware configuration for the power supply.

DriveDiagnosticNumber WORD Diagnostic message number

Table 1: Interface description — FB_PN_PowerSupply XVER cXD

3.4 Min-/Max-Default-Values and Takeover of Inputs

The following table describes the minimum, maximum

and default values of the block inputs.

Name DataType |Min. Value | Max.Value |Default Value Takeover
Enable BOOL FALSE Continuous
TargetMode INT 6 1=MAINS_OFF_NO_DISCHARGE | Continuous
OperationMode | INT 4 1=OPERATIONMODE1 Continuous
Selection

ErrorMode INT 2 1=ERROR_TRANSITION_NO_DIS | Continuous

CHARGE

ClearError BOOL FALSE Continuous
Timeout TIME n.def. T#10s Continuous

Table 2: Min-/max-/default values and takeover of inputs — FB_PN_PowerSupply XVER cXD

4. Datatypes

4.1 Power Supply Actual Mode

The Actual Mode output of the function blocks will be of data type INT (integer). This mode has 8
values as explained below. Each value will provide information about the current state of the power

supply state machine.
Value | Description Comments
1 MAINS_OFF The power supply is not connected to the mains. If there is

an output to control the mains contactor, the mains contactor
is switched off.

Version 1.0.2
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2 DC_POWER_OFF The mains contactor is powered on. DC charging is not yet
started
3 DC _BUS CHARGING The charging of the DC bus capacity is in progress. This

process can be interrupted by changing the Target mode input
if it is required.

4 DC DISCHARGING The capacity of the DC bus is being discharged to low voltage
level. This process can be interrupted by changing the Target
mode input if it is required.

5 DC BUS _CHARGED The DC bus is charged to the peak voltage of the mains. The
operation mode is not active.

6 OPERATION_MODE The selected operation mode is active.

7 ERROR The power supply detected an error, and the error bit in the

power supply status is set to ‘1’ and the corresponding status
code is set in S-0-0390.

99 UNKNOWN_STATE The status word of the power supply doesn’t correspond to a
valid state. Error will be declared by the function block.

Table 3: Actual PowerSupply Mode Definitions

4.2 Power Supply Error Mode

The Error Mode input of the function blocks will be of data type INT (integer). This mode has two
values as described below. Each value will decide the state to which the power supply should switch
to when it exits from an error state.

Value | Description Comments
1 ERROR_TRANSITION_N | The function block will switch either to Mains off or DC
O_DISCHARGE power off depending on the Target mode — DC discharging
will not be done
2 ERROR_TRANSITION DI | The function block will switch to DC discharging and
SCHARGE complete it before switching to the next state

Table 4: PowerSupply Error Mode Definitions

Note: There can be contradicting combination of inputs between ErrorMode and TargetMode. In such
cases the priority of execution will be given to the TargetMode irrespective of the Error Mode input
value. This is explained with an example below.

If actual mode is in Error State and given targetmode is DC_POWER_OFF_NO_DISCHARGE and
error mode is ERROR_TRANSISTION_DISCHARGE then in this situation, when the power supply exits
the Error state, the TargetMode requires the power supply to switch to DC power off state without
discharging the DC bus, but the ErrorMode requires the power supply to do the discharging of DC bus
before switching to the next state. In this situation the priority will be given to TargetMode and the
power supply will be switched to DC power off mode without discharging the DC bus.

4.3 Power Supply Operation Mode Selection/Status
The OperationModeSelection/Status input & output of the function block will be of data type INT.

This mode has four values as follows. The value of this mode will reflect on the bits 8 & 9 of the control
and status words.
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Value | Description Comments
1 Primary Operation mode Binary value 0 = 0b00, S-0-1709.0.01
2 Secondary operation mode 1 Binary value 1 = 0b01, S-0-1709.0.02
3 Secondary operation mode 2 Binary value 2 = 0b10, S-0-1709.0.03
4 Secondary operation mode 3 Binary value 3 = 0b11, S-0-1709.0.04

Table 5: Operation Mode Definitions
4.4 Power Supply Target Mode

The TargetMode input of the function blocks will be of data type INT. This mode has six values as
shown below. Each value of this mode will decide the final state to be reached by the power supply
state machine. This input can be changed at any point of execution of the function block. As explained
in the section 4.3, when there are contradicting inputs between TargetMode and ErrorMode the priority

of execution will be give to the TargetMode.

Value | Description Comments

1 MAINS_OFF_NO _DISCH | The power supply should immediately switch to the mains
ARGE off state

2 MAINS_OFF _DISCHARG | The power supply should do the discharging of the dc bus
E and finally move to the mains off state

3 DC_POWER_OFF_NO_DI | The power supply should switch to the DC power off state
SCHARGE regardless of its current ActualMode

4 DC_POWER_OFF DISCH | The power supply should do the discharging of the dc bus
ARGE and then switch to the DC power off state

5 DC_BUS_CHARGED The power supply should switch to the DC bus charged

state
6 OPERATION_MODE The power supply should switch to the operation mode

Table 6: Target PowerSupply Mode Definitions

5. Error Handling

The function block can reach an error state due to invalid inputs or due to the elapse of timeout timer.
In both cases the function block will declare an error and stop operation. The user needs to correct
the reason for the error and then reset and set the Enable input again to resume the function block
operation.

ErroriD Comment

1000 Operation mode selection input is invalid
1001 Target mode input is invalid

1002 Error mode input is invalid

1003 Actual mode is in unknown State
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1004 Transition timeout elapsed (Actual mode -> Target mode)

Table 7: Error code Definitions
6. Sample Program Overview

The provided sample program gives the user a brief idea of how to implement the function blocks with
its respective instances.

WDB4
“FB_PowerSupply_
DBE_1"
WM32.0 %FB1
"Enable_FB" “FB_PN_PowerSupply_ XVER_cXD"
_| l_ EM ENQ —mmmm
. Woo WI18.0
In_Enable” — Enable “Out_In
W2 InOperation —i Operation”
*In_TargethMode” TargethMode W18
g VAT Error =t "Out_Error®
“In_Operation  QOperationMode W20
ModeSelection” Selection ErrarlD "Out_ErrorlD"
] WS EMW22
In_Erroriode Errarhode *out_Actual
%WMDSB ActualMode — Mode”
In_Timeout Timeout —
WM12.0 OperationMode "Out_Operaticn
“In_ClearErrer” — cClearError Status ModeStatus”
] P00 i %M26 0
In_InLADDR stinputDrive PowerSupply ~ ~Out_Fower
Errar —i SUpplyError”
WM26.1
PowerSupply ~ “Out_Power
Warning — Supply¥arning”
WM26.2
"Qut_ClearError
ClearErrorack —Ack”
DriveDiagnostic ~ “MD28
Numberr— "0Out_State”
PE0.0
stOutputDrive — "In_CutLADDR"

Fig 09: Function Call — FB_PN_PowerSupply XVER cXD

6.1 Target Mode: DC_POWER_OFF_NO_DISCHARGE

Initially when the ctrlX DRIVE is connected to PLC and Powered ON by default the ctrlX DRIVE
Power Supply mode is MAINS_OFF.

To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (DC_POWER_OFF_NO_DISCHARGE), where the
functional block writes the respective data to the S-Parameter(S-0-1720.0.1) and check the
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Visualization of Power Supply from MAINS_OFF to DC_ POWER_OFF_NO_DISCHARGE in the below

figure.

Device Axis / power supply [1] defaut Axis (2] default IP settings
Active operation mode  Velocity control
Motion it values
Easv Velocty command Effective velocty command ‘ ‘ Effective torque force
Statup value value % command value
Mode 0000 | pm 00000 | z
Cmd val. adjustment/ — =
operation mode: Velocty _‘Lj}cJ_.
BB parameter editor X
Curent feedback value TN S-0-1720.0.1 -8R |ENEE
Pt @ [ pover sl 1 o . (1 5] 22
Name Power supply control word
Velooty Status OK
mi':m . ’ Min -
Max -
Torque / force Value  060000.0000.0000.0000
[Lrwoe |
10 X631 Status messages
Fig 10: PowerSupply Mode Mains_ OFF
e Axis / power supply [1] defaut Axis (2] defaut IP settings
Active operation mode [ Velocity control ]
Operation mode displayed  <Active op. mode> =)
command Effecti command | Ef A
= vty comnd | 2 e
Mode 0.0000 | pm 0.0000 | pm ’ | [ o0]%
e wen |
g |
‘ il = ~with encoder -

B parameter editor

Current feedback valug IDN S-0-1720.0.1

ot | @ [ v TS )71

Name Power supply control word

Velocty Status OK
Min -
Max -
Torque / force Value | 0b0001.0000.0000.0000

X
- EER B

Fig 11: PowerSupply DC_BUS_Not Charged/DC_POWER_OFF
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6.2 Target Mode: DC_BUS_CHARGED

Now let’s change the Power Supply mode from DC_POWER_OFF to DC_BUS_CHARGED and
visualize the change in the ctrlX DRIVE using ctrlX DRIVE Engineering Tool.

To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (DC_BUS_CHARGED), where the functional block writes
the respective data to the S-Parameter(S-0-1720.0.1) and check the Visualization of Power Supply
from DC_POWER_OFF to DC_BUS_CHARGED via DC_BUS_CHARGING in the below figure.

=2 “’“0”::3‘ 2 cefauk / defaut Devica At / power supply 1] defak s [2)deft 1P setings
@ i/ power suppy [1]defakt
Power supply

P Configuration

Active operation mode Velocity control

5123 Mains comection Operation mode displayed  <Active op. mode>
P Mains connecton overview
P Mans montomg M iues
P Braking resstor Eane Velocty command Effective velocty command | 1~
P Seius messages ate vake valve 7|~
B Power supply emor reaction Mode

P DCbus corfiguraton — 0.0000] om 0.0000 | l

1) Master communication ¢
P ctiX DRIVBInk B
£ Mok dive mechonis, mesausig ke operation mace Vebooty

s cenirolloop.
{2 Operation medes / Drive Hat: ol
& Limk vaues
{2 Dnve control
) Enor reacion -89 =
555 Diveintegraled safety technology Q_ J_a
¥ Probe ostion rsupply (1] defa i, 7] 57 X
© {2 Optmization / commisscning Mame  Power supply control word
@) Technology Function Status OK
23 Local 103 Master W=D
- s 2] cefauk communication L

Sde 0P

Pre 0P

1O %6311 Status messages

Fig 12: PowerSupply Mode DC BUS CHARGED

Ready for power output (Ab)  Voltage range

DC bus undervoltage threshold
Cumrent DC bus voltage
581.1)v >
Y[ 200|v
» Ready for power
& 2 output (Ab)
Axis receives —_—
() Ready for power output LB
transmitted by the supply system

Supoly system status messages Emor reaction DC bus

Fig 13: DC BUS VOLTAGE Measurement

6.3 Target Mode: OPERATION_MODE

Now let’s change the Power Supply mode from DC_BUS _CHARGED to OPERATION_MODE and
visualize the change in the ctrlX DRIVE using ctrlX DRIVE Engineering Tool.
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To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (OPERATION_MODE), where the functional block writes
the respective data to the S-Parameter(S-0-1720.0.1) and check the Visualization of Power Supply
from DC_BUS_CHARGED to OPERATING_MODE in the below figure.

oM

PM

‘cu

Device Auis / power supply [1] defaut Ads [2] defaut IP settings
Active operation mode ivdouly control
Operation mode displayed <Active op. mode> |
5 Motion limit values
Easy Velocty command Effective velocty command ~ Effective torque force
Statup value value +_ command value
)
Mode [0.0000] 00000 ] rpm I 00]%
Cmd val. adjustment/ | FOC
operation mode: Velocity L~
Valocity controllocp —— —| motorcontrol
ntrol - - - with encoder -
BB parameter editor X
Curent feedback vae{IDN S-0-1720.0.1 r8o@aj=
Posttion @ |Axis / power supply [1] defal #; [ 57 3
Name Power supply control word Safety technology
% Velocty Status OK ST0
Min
communication Acceleration © Enabled
Max - T
Torque / force Value  0b1101.0000.0000.0000
’
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PM Parameter mode
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Fig 14: PowerSupply Mode OPERATION_MODE

6.4 Target Mode: DC_POWER_OFF_NO_DISCHARGE

Now let’s change the Power Supply mode from OPERATION_MODE to DC_BUS_CHARGED and
visualize the change in the ctrlX DRIVE using ctrlX DRIVE Engineering Tool.

To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (DC_POWER_OFF_NO_DISCHARGE), where the
functional block writes the respective data to the S-Parameter(S-0-1720.0.1) and check the
Visualization of Power Supply from OPERATING_MODE to DC_POWER_OFF_NO_DISCHARGE in the

below figure.
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Device Axis / power supply [1] defaut Axs [2] default IP settings
Active operation mode [Vdod(y control
Operation mode displayed <Active op. mode> v I3
Motion limt values
Velocity command Effective velocty command Effective torque force
S;Ein value . value d—{f' command value
Yode | [ 0o000]pm [ 00000] [ [ oo
Cmd val. adjustment/ F
operation mode: Veloctty ~ EC
Velocity control locp = Loter eqnies)
control - ~with encoder -
—| B parameter editor X
Current feecback value IDN $-0-1720.0.1 oAl SEER
Postion @ |Axis / power supply [1] defa #; ] 57 3
Name Power supply control word Safety technology
Master Velocty Status OK ST0
communication A Lol @ Enabled
Max -
Torgque / force Value  0b0001 0000.0000.0000
»
> oM
=a 1 { i | [
ol — I —
=— | PM Parameter mode
21532... | Deg
N -
) In reference

Fig 15: PowerSupply Mode DC_POWER_OFF

Ready for power output (Ab)  Voltage range
DC bus undervoltage threshold
Curent DC bus voltage
[ ssi)v =
Y[ 200]v
Ready for power
& O output ()
Axis receives 7
() Ready for power output LB
transmitted by the supply system
Supply system status messages Exor reaction DC bus

Fig 16: DC_BUS Voltage Measurement

6.5 Target Mode: DC_POWER_OFF_DISCHARGE

Now let’s change the Power Supply mode from OPERATION_MODE to
DC_POWER_OFF_DISCHARGE and visualize the change in the ctrlX DRIVE using ctrlX DRIVE
Engineering Tool.

To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (DC_POWER_OFF_DISCHARGE), where the functional
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block writes the respective data to the S-Parameter(S-0-1720.0.1) and check the Visualization of
Power Supply from OPERATING_MODE to DC_POWER_OFF _DISCHARGE via
DC _BUS DISCHARGING in the below figure.

Device Axds / power supply [1] defaut Avds (2] defauit IP settings
Active operation mode ]Vdudly control
Operation mode displayed <Active op. mode> I3
Mation limt values
Easy Veloctty command Effective veloctty command Effective torqueforce
Startup value value 7{5 command value
Mode 0.0000] om [ 0.0000] pm I %
Cmd val. aq"u‘sotge\eml
operation 3 Veloctty }/‘
Velocity control locp
control — =with encoder -

BB parameter editor X

Cument foedback valel ION S-0-1720.0.1 - IEER B

Posttion @ |Axis / power supply [1] defa #; ] 57 3
Name Power supply control word Safety technology

Velocty Status OK

communcation A = it © Enabled

Max -

Torque / force Value  0b0001.0000.0000.0000

-21532.... | Deg
10 X631 Status messages
D In reference

Fig 17: PowerSupply Mode DC_POWER_OFF

Ready for power outpad (4B Violtage range

Do bus underscltage threshold

Currertt D bus woltage
Bojv = -

Ym0y

QMTUWW
catput (Ab)

Axs receives EE—
() Panancly foor prvmver entput LB
axternaly

w8 OEEer CoOmmunicalion
o via V0 XG

tranamiied in parameter S-0240 0.0 B2 0 = 1 Emur action D bua

Fig 18: DC BUS Voltage Measurement
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6.6 Target Mode: MAINS_OFF_NO_DISCHARGE

Now let’s change the Power Supply mode from OPERATION_MODE to
MAINS_OFF_NO_DISCHARGE and visualize the change in the ctrlX DRIVE using ctrlX DRIVE

Engineering Tool.

To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (MAINS_OFF _NO_DISCHARGE), where the functional
block writes the respective data to the S-Parameter(S-0-1720.0.1) and check the Visualization of
Power Supply from OPERATING_MODE to MAINS_OFF_NO_DISCHARGE via DC_BUS_POWER_OFF

in the below figure.

Device Axis / power supply (1] defaut Axis (2] default IP settings
Active operation mode Velocity control
Operation mode displayed <Active op. mode> 2]
Motion limt values
Velocity command Effective velocty command ~ Effective torque force
gﬁ valve value __—*—~ command value
Yode | [ 00000]m (00000 l T
Cmd val. adjustment/ I FOC
operation mode: Velocty S | ]
Velogity controlloco —{-—'d motor control
m‘! - - -with encoder -
~| B parameter editor prd
Cument feedback value ION S5-0-1720.0.1 - VR - N
Postion @ |Axis / power supply [1] defal i =] &7 3
Name Power supply control word Safety technology
Fida Velocty Status OK sT0
communication Min -
- Acceleration @ Enabled
Max - o
Torque /force Value  060000.0000.0000.0000
7
= &
)]
=] T
PM Parameter mode
21532... Deg i i
106311 Status messages Encoder | CM Configuration mode o
O In reference

Fig 19: PowerSupply Mode Mains_OFF

Axis receives
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Fig 20: DC_BUS Voltage Measurement
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6.7 Target Mode: MAINS_OFF_DISCHARGE

Now let’s change the Power Supply mode from OPERATION_MODE to MAINS_OFF_DISCHARGE
and visualize the change in the ctrlX DRIVE using ctrlX DRIVE Engineering Tool.

To change the Power Supply mode from the Function Block, use the Target Mode tag. In the
target Mode tag provide the proper input (MAINS_OFF DISCHARGE), where the functional block
writes the respective data to the S-Parameter(S-0-1720.0.1) and check the Visualization of Power
Supply from OPERATING_MODE to MAINS_OFF_DISCHARGE via DC_BUS_DISCHARGING and
DC BUS POWER_OFF in the below figure.

Active operation mode

Startup
Mode

Master

SafeOP

Device Axis / power supply (1] defaut

Velocity control

Aois [2] defaut IP settngs

Easy Velocity command
valve

|__0.0000 {rpm

Curent feedback vale

Postion

Veloctty
Acceleration

Torque / force

Cmd val. adjustment/
operation mode:
.£|K.

Operation mode displayed <Active op. mode>

Eﬂecu ve velocty command }/F Effective torque force

[

control

Status OK
Min -
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Pre-OP

I |

10 XG31.1

Fig 2
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~| B Parameter editor

IDN $-0-1720.0.1 . [DRF=Y

@ |Axis / power supply [1] defad #; 7] 7] Z

Name Power supply control word Safety technology

Value  0b0000.0000.0000.0000
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Cmnd vube
0 0000

21532 ] neg
Encoder 1
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Y 20ly
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Fig 22: DC_BUS Voltage Measurement
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7. Version History

Version Date Editor Remarks
(dd.mm.yyyy)
2.0 02/05/2024 Kishore Raju P | 782923 : TIA FB improve handling of power supply

FB
Initial Version of FB_PN_PowerSupply XVER_cXD
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