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Functional Unit UMC22_Act Functional Description

1 General

UMC22_ACT is a functional unit designed for the control of motorized ON/OFF valves in
different processes.

The functional unit is standardized to a high degree to simplify the work of designing
presentation, dialog and control logic. UMC22_ACT normally performs its control function
without help from other elements.

UMC22_ACT is used in the control of motorized valves from various locations such as:
Operate™ Operator Stations

Control desks

Switch Gear

Local control stations

The valves can also be controlled from a master control function e.g. Group Start or Other
higher level control functions.

2 Configuration

UMC22_ACT comprises a function block type for control and logic functions in Control”™, a
faceplate and an object display in Operate” for operator functions and control parameters.

HSI
Comm. Interface HSI INTERFACE
i P N/A VDU | Op. Panel | Local i
! A 7y t !
| R 3 : |
! A DIAGN. :
| MOTOR CONTROL CORE |
i 'E" - start/stop logic -alarms |
! -« : <« (fault, :
T - interlockings ; |
: . warning) :
. | E - current calculation - events |
| R _ i
S loggers
- ¢ T i
§ hig /O INTERFACE hid |
PROCESS OBJECT
Figure 2-1. The Structure of the Functional Unit
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3  Function Block UMC22_ACT

FUNCTION OF INPUT TERMINALS UMCZZ—ACT FUNCTION OF OUTPUT TERMINALS
Object name| —|Name
Object description| —|Description
Enable object| —|Enable
Communication with MCC| |................ MCC.................
UMC22 unit status| |UMCUnitStatus Nolnt|— |No Interlocks
Profibus status| |UnitStatus NolClnt|— |No Safety Interlocks (IC)
Actuator type| |ActuatorType NolBInt|— [No Process Interlocks (IB)
Enable control circuit alarm| —|ME NolAlnt|— [No Sequence Interlocks (I1A)
Control voltage| —|M1 Trip|— | Trip
Overload| —|M2 Blk|— [Standby
Motor breaker| —|M3 RFS Ready for start
Emergency stop| —|M4 IPOS Intermediate position
Short Circuit| —|M5 LSOpn|— |Limit Switch Open
Safety Interlock 1| —|IC1 LSCls|— |Limit Switch Close
Safety Interlock 2] —{IC2 TorgOpn|— | Torque Limit Switch Open
Safety Interlocks| —|ICs TorgCls|— | Torque Limit Switch Close
Process Interlock 1| —{IB1 OPN Open order
Process Interlock 2| —|IB2 OPNL|— |Limit switch open is reached
Process Interlock 3| —|IB3 CLS|[—[Close order
Process Interlock 4| —|IB4 CLSL| —|Limit switch close is reached
Process Interlocks| —{IBs SAck|—[Start order acknowledgement
Sequence Interlock 1| —|IA1 Ack1 Main contactor acknowledge open
Sequence Interlock 2| —{IA2 Ack2| —[Main contactor acknowledge close
Sequence Interlocks| |lIAs Run| |Running
Maximum travelling Time| —|T1 TestMode| |[Test mode
Supervision Time| —|T2 PanelMode| [Panel mode
Reverse lock-out time| —|TRevLockOut Jogind| |Jog mode
Open order in E1 mode| —|[E10pn NodJoglInt| |No Jog Interlocks
Close order in E1 mode| —|E1Cls Locallnd| |Local mode
Open order in E2 mode| —E20pn Manind Man mode
Close order in E2 mode| |E2Cls Ellnd| |E1 mode
Stop order in external mode| —{Stop E2Ind E2 mode
Actuator position| —|ActPos PEO Position Error Open
Order mode to Jog| —|JogEnbl PEC| |Position Error Close
Open order in Jog mode| —|JogOpn NormCurr| |Normal current (%)
Close order in Jog mode| —|JogCls Curr| [Actual current (%)
Jog start hold function| —|JogFunc Current| |Actual current (in unit)
Order mode to Local| —|LEnbl QutPar| |Out Parameter
Open order in Local mode| —|LOpn
Close order in Local mode| —|LCls
Local Stop order| —|LStop
Order mode to Man| |SegMan
Order mode to E1| —SeqgE1
Order mode to E2|  |SegE2
Set Test Mode from MCC|  [SetTest
Block alarm AlcBlk
Acknowledge alarm| |AlarmAck
In Parameter InPar
Event name| |EventName

Figure 3-1. UMC22_ACT Function Block, Complete symbol

Table 3-1 below illustrates the default properties of each terminal of the UMC22_ACT function block.

Name Data Type | Attributes | Direction PFoDrt Initial value Description
Name string coldretain | in yes 'UMC22_Act' Object name
Description string coldretain | in yes 'Descr’ Object description
Enable bool coldretain | in yes true Enable object
‘l l! l! Doc. no. Lang. Rev. ind. Page
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Name Data Type | Attributes | Direction PFoDrt Initial value Description
MCC pMcz2. b inout | yes Communication with MCC
UMCUnitStatus | HwStatus | by_ref in yes UMGC22 unit status
UnitStatus dint retain in yes Profibus status
ActuatorType dint coldretain | in yes 1 Actuator type
ME bool retain in yes true Enable control circuit alarm
M1 bool retain in yes true Control voltage
M2 bool retain in yes true Overload
M3 bool retain in yes true Motor breaker
M4 bool retain in yes true Emergency stop
M5 bool retain in yes true Short Circuit
IC1 bool retain in yes true Safety Interlock 1
IC2 bool retain in yes true Safety Interlock 2
ICs ICConn by ref in yes Safety Interlocks
IB1 bool retain in yes true Process Interlock 1
IB2 bool retain in yes true Process Interlock 2
IB3 bool retain in yes true Process Interlock 3
B4 bool retain in yes true Process Interlock 4
IBs IBConn by ref in yes Process Interlocks
IA1 bool retain in yes true Sequence Interlock 1
IA2 bool retain in yes true Sequence Interlock 2
IAs IAConn by ref in yes Sequence Interlocks
T time coldretain | in yes 60s Maximum travelling Time
T2 time coldretain | in yes 4s Supervision Time
TRevLockOut time coldretain | in yes 2s Reverse lock-out time
E10pn bool retain in yes Open order in E1 mode
E1Cls bool retain in yes Close order in E1 mode
E20pn bool retain in yes Open order in E2 mode
E2Cls bool retain in yes Close order in E2 mode
Stop bool retain in yes true Stop order in external mode
ActPos real retain in yes Actuator position
JogEnbl bool retain in yes Order mode to Jog
JogOpn bool retain in yes Open order in Jog mode
JogCls bool retain in yes Close order in Jog mode
JogFunc bool retain in yes Jog start hold function
LEnbl bool retain in yes Order mode to Local
LOpn bool retain in yes Open order in Local mode
LCls bool retain in yes Close order in Local mode
LStop bool retain in yes true Local Stop order
SegMan bool retain in yes Order mode to Man
SeqE1 bool retain in yes Order mode to E1
SeqE2 bool retain in yes Order mode to E2

Set Test Mode from MCC (0 = DIO,
SetTest dint coldretain | in yes -1 1=DI1,2=DI2,3=DI3,4=Dl4,5
= DI5)

AlcBlk bool retain in yes Block alarm

AlarmAck bool retain in yes Acknowledge alarm

InPar (L:Jtl\_ﬂlggi?A by _ref in yes In Parameter

EventName string coldretain | in yes 'JUMC22Act_' | Event name

Nolnt bool retain out yes No Interlocks

NolClInt bool retain out yes No Safety Interlocks (IC)

NolBInt bool retain out yes No Process Interlocks (IB)

NolAlnt bool retain out yes No Sequence Interlocks (1A)

Trip bool retain out yes Trip

Blk bool retain out yes Standby

RFS bool retain out yes Ready for start

IPOS bool retain out yes Intermediate position

LSOpn bool retain out yes Limit Switch Open

LSCls bool retain out yes Limit Switch Close

TorgOpn bool retain out yes Torque Limit Switch Open

TorqCls bool retain out yes Torque Limit Switch Close
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Name Data Type | Attributes | Direction PFoDrt Initial value Description
OPN bool retain out yes Open order
OPNL bool retain out yes Limit switch open is reached
CLS bool retain out yes Close order
CLSL bool retain out yes Limit switch close is reached
SAck bool retain out yes Start order acknowledgement
Ack1 bool retain out yes Main contactor acknowledge open
Ack2 bool retain out yes Main contactor acknowledge close
Run bool retain out yes Running
TestMode bool retain out yes Test mode
PanelMode bool retain out yes Panel mode
JogInd bool retain out yes Jog mode
NoJoglnt bool retain out yes No Jog Interlocks
Locallnd bool retain out yes Local mode
ManlInd bool retain out yes Man mode
E1ind bool retain out yes E1 mode
E2Ind bool retain out yes E2 mode
PEO bool retain out yes Position Error Open
PEC bool retain out yes Position Error Close
NormCurr real retain out yes Normal current (%)
Curr real retain out yes Actual current (%)
Current real retain out yes Actual current (in unit)
OutPar (":Jt'\_/lg fti_aé by _ref out yes Out Parameter
Opr (":Jt'\_/lg srz—A by_ref out yes Operator order

Table 3-1. Terminal properties.
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4 UMC22_ACT Datatypes

4.1 UMC22_ACT_InPar
Name Data Type Attributes lg}:f; vIaSIEe Description
Class dint coldretain 500 AE class
Severity dint coldretain 1000 AE severity
ActPosRange RangeReal coldretain Actuator Range
InitMode dint coldretain 5 Initmode (5=Man ; 7=E1 ; 8=E2)
JogBlk bool coldretain false Block operator order Jog mode
LocalBlk bool coldretain false Block operator order Local mode
ManBlk bool coldretain false Block operator order Man mode
E1BIk bool coldretain false Block operator order E1 mode
E2BIk bool coldretain false Block operator order E2 mode
OpenBlk bool coldretain false Block operator order Open command
CloseBlk bool coldretain false Block operator order Close command
StopBlk bool coldretain false Block operator order Stop command
AlcBIKEvBIk bool coldretain true Block event for AlcBIk
LEnblEvBIk bool coldretain true Block event for LEnbl
JogEnblEvBIk bool coldretain true Block event for JogEnbl
SegManEvBlk bool coldretain true Block event for SegMan
SeqE1EvBIk bool coldretain true Block event for SeqE1
SeqE2EvBIk bool coldretain true Block event for SeqE2
PanelEvBlk bool coldretain true Block event for Panel
LSOpnEvBIk bool coldretain true Block event for LSOpn
LSCIsEvBIk bool coldretain true Block event for LSCls
ExtOpenEvBIk bool coldretain true Block event for ExtOpen
ExtCloseEvBlk bool coldretain true Block event for ExtClose
ExtStopEvBIk bool coldretain true Block event for ExtStop
IABlockNotExtMode | bool coldretain true IA blocked when not in E1 or E2 mode
IA1 IAInParType2 | coldretain Configuration for 1A1
IA2 IAInParType2 | coldretain Configuration for 1A2
I1As1 IAInParType2 | coldretain Configuration for 1As.|A1
IAs2 IAInParType2 | coldretain Configuration for 1As.1A2
IB1 IBInParType2 | coldretain Configuration for 1B1
IB2 IBInParType2 | coldretain Configuration for 1B2
IB3 IBInParType2 | coldretain Configuration for 1B3
IB4 IBInParType2 | coldretain Configuration for 1B4
IBs1 IBInParType2 | coldretain Configuration for I1Bs.|B1
IBs2 IBInParType2 | coldretain Configuration for I1Bs.IB2
IBs3 IBInParType2 | coldretain Configuration for I1Bs.IB3
IBs4 IBInParType2 | coldretain Configuration for 1Bs.|B4
IBs5 IBInParType2 | coldretain Configuration for 1Bs.IB5
IBs6 IBInParType2 | coldretain Configuration for I1Bs.|B6
IBs7 IBInParType2 | coldretain Configuration for 1Bs.IB7
IBs8 IBInParType2 | coldretain Configuration for I1Bs.|B8
IC1 ICInParType2 | coldretain Configuration for 1C1
IC2 ICInParType2 | coldretain Configuration for 1C2
ICs1 ICInParType2 | coldretain Configuration for 1Cs.IC1
ICs2 ICInParType2 | coldretain Configuration for 1Cs.IC2
RatedCurr real coldretain 100.0 Rated current
NormalCurr real coldretain 50.0 Normal current
CurrUnit string coldretain ‘A’ Current unit
ShowCurrent bool coldretain false Show current presentation
AEConfigCommErr | dint coldretain 1 AE configuration for Communication Error
AEConfigFault dint coldretain 1 AE configuration for Fault
AEConfigM1 dint coldretain 1 AE configuration for M1
AEConfigM2 dint coldretain 1 AE configuration for M2
AEConfigM3 dint coldretain 1 AE configuration for M3
AEConfigM4 dint coldretain 1 AE configuration for M4
‘l n n Doc. no. Lang. Rev. ind. Page
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Name Data Type Attributes lgﬂla; vIaSILF:e Description
AEConfigM5 dint coldretain 1 AE configuration for M5
AEConfigMCErr dint coldretain 1 AE configuration for Main Contactor Error
AEConfigWarning dint coldretain 1 AE configuration for Warning
AEConfigPosErr dint coldretain 1 AE configuration for Position Error

. Increase/Decrease step of output (in
OUTIncDec real coldretain 2.0 seconds)
4.2 UMC22_ACT_ OutPar

Name Data Type Attributes lgﬂla; vIaSILF:e Description
AlarmBlk bool retain Alarm blocked
IntlkBlk bool retain Interlock blocked
IntlkBlkActive bool retain Interlock blocked active
EnOverrideAll bool retain Override All button enabled
Mode dint retain Active mode
NormalMode bool retain Normal mode (Active mode = Init mode)
IA1Ind bool retain IA1 interlocked
IA2Ind bool retain IA2 interlocked
IAs1Ind bool retain IAs1 interlocked
IAs2Ind bool retain IAs2 interlocked
IB1Ind bool retain IB1 interlocked
IB2Ind bool retain IB2 interlocked
IB3Ind bool retain IB3 interlocked
IB4Ind bool retain IB4 interlocked
IBs1ind bool retain IBs1 interlocked
IBs2Ind bool retain IBs2 interlocked
IBs3Ind bool retain IBs3 interlocked
IBs4Ind bool retain IBs4 interlocked
IBs5Ind bool retain IBs5 interlocked
IBs6Ind bool retain IBs6 interlocked
IBs7Ind bool retain IBs7 interlocked
IBs8Ind bool retain IBs8 interlocked
IC1Ind bool retain IC1 interlocked
IC2Ind bool retain IC2 interlocked
ICs1ind bool retain ICs1 interlocked
ICs2Ind bool retain ICs2 interlocked
CommErr Alarmind retain Alarm Indication for CommErr
Fault Alarmind retain Alarm Indication for Fault
M1 Alarmind retain Alarm Indication for M1
M2 Alarmind retain Alarm Indication for M2
M3 Alarmind retain Alarm Indication for M3
M4 Alarmind retain Alarm Indication for M4
M5 Alarmind retain Alarm Indication for M5
MCErr Alarmind retain Alarm Indication for MCErr
PosErr Alarmind retain Alarm Indication for PosErr
Warning Alarmind retain Alarm Indication for Warning
RevLockOut bool retain Reverse lock out

4.3 UMC22_ACT_Opr
Name Data Type Attributes | Initial ISP Description
value | value

BlockAlarm bool retain Operator block alarms

Jog bool retain Operator order Jog mode

Local bool retain Operator order Local mode

Man bool retain Operator order Manual mode

E1 bool retain Operator order E1 mode

E2 bool retain Operator order E2 mode

‘l n n Doc. no. Lang. Rev. ind. Page
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Name Data Type Attributes | Initial ISP Description
value | value
Open bool retain Operator order Open command
Close bool retain Operator order Close command
Stop bool retain Operator order Stop command
Incr real retain Operator order Increase SP command
Decr real retain Operator order Decrease SP command
Reset bool retain Operator order Reset command
SelfTest bool retain Operator order Self Test
EmergencyStart bool retain Operator order Emergency Start
OverrideAll bool retain Operator override all interlocks
IB1Override bool retain Operator override IB1 interlock
IB20verride bool retain Operator override IB2 interlock
IB3Override bool retain Operator override IB3 interlock
IB4Override bool retain Operator override I1B4 interlock
IBs1Override bool retain Operator override IBs.IB1 interlock
IBs20verride bool retain Operator override IBs.IB2 interlock
IBs30verride bool retain Operator override IBs.IB3 interlock
IBs4Override bool retain Operator override IBs.IB4 interlock
IBs50verride bool retain Operator override IBs.IB5 interlock
IBs6Override bool retain Operator override IBs.IB6 interlock
IBs7Override bool retain Operator override IBs.IB7 interlock
IBs80verride bool retain Operator override IBs.IB8 interlock
IA1Override bool retain Operator override IA1 interlock
IA20verride bool retain Operator override A2 interlock
IAs1QOverride bool retain Operator override |1As.IA1 interlock
IAs20verride bool retain Operator override |1As.1A2 interlock
‘l n n Doc. no. Lang. Rev. ind. Page
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5 Function

5.1 Basic Properties
The UMC22_ACT functional unit is designed for control of non-position motorized valves.
UMC22_ACT units consist of the following basic functions.
e Supervision of control circuits
e Evaluation of interlocks
e Control of on/off
e Supervision of motor current
e Running of tests from the valve site
e Control from the local operator's panel

e Manual/External running

- . . IT .
e Supervision of operations via Operate  Operator Station

5.2 Control Modes

. IT . .
UMC22_ACT is intended for control from Operate  Operator Station, i.e. from a central
control room. However, it is also possible to select other modes of control and thus
control UMC22_ACT from other locations.

All the control modes can be selected from the central operator station. The LOCAL
control mode may also be selected from the local control station.

The different modes of control are as follows:

e Jog
e Local
e Manual

e External 1

e External 2

5.3 Ready for Start

Ready for start means that all the interlocks are satisfied, that there are no alarms and
that the control mode is not JOG or that the control is DISABLED.

Ready for start is indicated by the UMC22_ACT displays in the OperateIT Operator
Station and by the output terminal :RFS (Ready For Start).

5.4 Start-up
An initialization phase begins at start of the system. The result of this becomes:
The outputs are reset (to zero) except for the ManInd terminal, which is set (to 1).

Doc. no. Lang. Rev. ind. Page
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5.5

5.6

Manual is the default control mode at system initialization. With an additional circuit it is
possible to force the control mode to other modes at system initialization.

Interlocks

The motor operated valve control can be interlocked by signals from the process and also
by signals from the control logic. The interlocks are divided into four groups with the
following designations and functions.

Safety Interlocks, which interlock the object for safety purposes. The two safety
interlocks, IC10pn and IC2Cls, cannot be blocked. IC10pn is used to force open the
valve when interlock occurs and IC2Cls is used to force close the valve when interlock
occurs.

Process Interlocks. There are 4 normal process interlocks, IB1 - IB4. All four interlocks
can be configured to accept blocking by the operator. In the same scheme all four can be
configured as start interlocks. Start interlock prevents the valve from opening, but does
not close an open valve.

External (Sequence) Interlocks. These interlocks (Function block input :IA1Opn and
:IA2Cls) are used if the object is to be interlocked against other objects such as a pump
motor or a group start or other conditions in an automatic sequence. The interlocks
cannot be blocked and the interlocks are not included in the conditions for indication of
Ready for start. IA1Opn is used to force open the valve when interlock occurs and IA2Cls
is used to force close the valve when interlock occurs.

If /A blocked when not Ext is equal to 1
The 1A10pn is effective in E1 mode and IA2Cls is effective in E2 mode.

If /A blocked when not Extis equal to 0
IA10Opn and IA2Cls is effective in all mode except in Jog Mode

Control Modes

By selecting control mode, the operator decides from which location the valve is to be

controlled. All control modes may be selected through dialog in OperateIT Operator
Station. However, the LOCAL control mode may also be selected from the local control
station through the Function Block input :LEnbl, provided that the current control mode is
neither JOG, nor DISABLE.

For the different control modes, UMC22_ACT is controlled as follows. For a summary of
the control modes, see Table 2-1.

5.6.1 Control mode JOG

The control mode JOG is suitable for testing the motor operated valve in the field. The
valve is supposed to be controlled from an open/close station adjacent to the valve.
Control from other locations is blocked.

The supervision of interlocks is limited. Only the safety interlocks IC10Opn and IC2Cls as
well as faults in the control voltage chain (the inputs :M1 - :M4) prevent starting.

The valve is opened and closed through the inputs :JogOpn, JogCls and :JogFunc.

:JogOpn, Open order from field-mounted start/stop station
:JogCls, Close order from field-mounted start/stop station

Doc. no. Lang. Rev. ind. Page
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:JogFunc, Stop/Hold function from field-mounted start/stop station
The function of these inputs is set out in tabular form below.

:JogOpn  :JogCls :JogFunc

1 0 0 Open order.

0 1 0 Close order

0 0 0 Stop order

1 0 1 Open order.

0 1 1 Close order.

0 0 1 No change (last order obtained)

When :JogFunc=1, the motor operated valve is stopped by breaking the control voltage
chain, i.e. signified by any of the :M1 - :M5 inputs going low, or in some cases there is a
jog stop push button available at field to stop the order, the jog stop from the field is
connected to function block input :Stop.

5.6.2 Control mode LOCAL

The valve is controlled from a local desk or panel. Control from other locations is blocked.

. IT
LOCAL control mode, like other points of control, may be selected from Operate
Operator Station. In addition, LOCAL control mode may be selected from the local control
panel through the input :LEnbl as follows:

LEnbl= 1: The control mode is LOCAL, as long as the OperateIT Operator Station
operator does not request JOG or STAND BY.

LEnbl -> 0: UMC22_ACT resumes the latest control mode called for from OperateIT
Operator Station.

The operator controls the valve through the inputs :LOpn, LCls and :LStop.

:LStop Local stop order (active low)

:LOpn Local Open order

:.LCls Local Close order

The function of these inputs is set out in tabular form below.

:LStop :LOpn :LCIs

0 X X Stop order. Note In order for the valve to start
when LStop has been low, LStop must be set
high and LOPN must make a low-to-high
transition

1 0 0 No change (Last order obtained)

1 1 0 Open order

1 0 1 Close order
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5.6.3 Control mode MANUAL

. IT . . .
The valve is controlled from Operate  Operator Station. Control from other locations is
blocked. This is the default control mode. To open, the operator has to press the key

Open. To close, operator has to press the key Close. To stop the valve, the key STOP
has to be pressed.

5.6.4 Control mode EXTERNAL 1

The valve is controlled from an external signal, e.g. from a process signal. Control from
other locations is blocked. This mode is e.g. used for open/close control of levels and for
automatic startup and shutdown of valves.

The process controls the valve through the inputs :E10pn, E1Cls and Stop. The operator
is able to stop the valve by issuing stop order from OperateIT Operator Station. The
control mode then changes to Manual, to prevent that the valve is reopened.

5.6.5 Control mode EXTERNAL 2

The valve is controlled from a superior program, e.g. from a group start, sequence or a
process signal. Control from other locations is blocked. This mode is e.g. used for
open/close control of levels and for automatic startup and shutdown of valves

The process controls the valve through the inputs: E20pn, E2Cls and Stop. The operator
is able to stop the valve by issuing stop order from OperateIT Operator Station. The
control mode then changes to Manual, to prevent that the valve is reopened.

The inputs used for open, close and stop orders in control mode External 1 and External 2
are:

:Stop Stop order (active low)
:ExOpn Open order

:ExCls Close order

The function of these inputs is set out in tabular form below:

:Stop :ExOpn :ExCls

0 X X Stop order
1 0->1 0 Open order
1 0 0 ->1 Close order

:ExOpn and :ExCls are dynamic inputs, i.e. it triggers on the rising edge.

5.6.6 Control mode DISABLED

The valve is stopped and all orders to it are blocked.
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5.6.7 Control mode Panel Mode

Panel Mode is activated when the valve control is switched to Panel. The Operator Station
will no longer hold any control. However operator still capable of stopping the valve or
reset the alarm / fault. When the panel mode is released, the control mode will go to
Manual.

5.6.8 Operator Order and Order Blocking

5.7

Open,

The different orders given by the operator can be read at the output terminal :OprOrder.

Blocking of operator order also possible from the control program by setting the
corresponding bits in the terminal :OrdBlk.

Close and Stop

Open, Close and stop commands for UMC22_ACT may originate from dialog with

Operate  Operator Station or from Function Block inputs, depending on the control mode
selected (See Section 5.6 Control Modes, and Table 2-1).

When an Open or a Close command is issued to UMC22_ACT, it is forwarded to the
motor through the Function Block output :OPN (Open order, Forwards/High/Up) and it is
reversed the motor through Function Block output :CLS (Close order,
Reverse/Low/Down). See Section 5.7.3 Start Order Selection. The open order on the
output :OPN and the close order on the output :CLS are continuous outputs.

The main contactor of the motor acknowledges the open order :OPN or close order :CLS
by setting the input :ACK1 high for Open and :ACK2 high for Close. The main contactor
must acknowledge within the time determined by the input :T2.

There are certain MCC circuits which connect the ACK1 and ACK2 inside the MCC and
only send one feedback to DCS system as open and close acknowledges, in this case the
ACK?1 on the Function Block input :ACK1 to be set to high or 1.

If the main contactor acknowledges the open order :OPN within the time T2, UMC22_ACT
sets the open order output :OPN high and keeps it high. The time T3 after the main
contactor having responded, UMC22_ACT starts supervising the motor current. The time
T3 is determined by the input :T3

If the main contactor does not acknowledge the start order within the time T2, the start
attempt is deemed abortive. Consequently, UMC22_ACT issues an alarm about the
contactor failure (Main Contactor Err.) and a new attempt at starting may be made.

The contactor failure alarm indication on the object display of UMC22_ACT disappears
when the operator acknowledges the alarm.

UMC22_ACT also issues an alarm about main contactor failure when the contactor
acknowledges open or close orders falsely, i.e. when it sets the inputs :ACK1 high without
any open order being issued. UMC22_ACT transmits the alarm the time T2 after the input
having been set.

5.7.1 Open and Close on Torque

Inputs :ActuatorType selects opening and/or closing function (Limit sw. or Torque sw and
Limit sw.)
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Open €<- Close
Control Function P

Torque Open Limit Open Limit Close Torque Close
ActuatorType = 1 - Stop Stop -
ActuatorType = 2 Stop Prepare Prepare Stop
ActuatorType =3 - Stop Prepare Stop
ActuatorType = 4 Stop Prepare Stop -

5.7.2 Open, Close and Stop Order at Different Control Modes

The table below describes the commands, which can be given at the different control
modes of UMC22_ACT.

Table 2-1. Relation between commands and control modes
Order Jog Local Manual Ext1 Ext2

Input Open
JogOpn Stop - - - -

Input Close
JogCls Stop - - - -

Input Open
Lopn - - - -

Input Close
LCls - - - -

Input Stop
Lstop - - - -

Operator Open
Open - - - -

Operator Close
Close - - - -

Operator Stop Stop* Stop Stop Stop
stop

Input Open
E10pn - - - -

Input Close
E1Cls - - - -

Input Open
E20pn - - - -

Input Close
E2Cls - - - -

Input Stop - - Stop Stop
Stop

* Only when local mode is selected from Operate '™ keyboard
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5.7.3 Start Order Selection

The Function Block UMC22_ACT has one open order and one close order outputs:
:OPN Open order, Forwards/High/up
:CLS Close order, Reverse/Low/Down

The activation of the outputs is determined as follows from the different points of control.

Control mode JOG
FB input :JogOpn
FB input :JogCls

Control mode LOCAL
FB input :LOpn
FB input :LCls

Control mode MAN

. IT .
The operator issues a Start order from Operate = Operator Station.

Control mode Ext1 and EXT2

A superior control program sets the input :ExOpn or ExCls to issue a new open or close
order.

See the table below.

:ExOpn :ExCls Stop Descr

0 0 1 No change.
1 0 1 Open order.
0 1 1 Close order
X X 0 Stop order

Control mode DISABLE
The valve cannot be opened.
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5.8 Fault Evaluation in the Control Circuit
Evaluation is performed in the priority order M1, M2, M5, M3 and M4. This means that if
the Input :M1 =0, the inputs :M2 - :M5 are not regarded etc. The signal ME interlocks the
complete evaluation. ME=0 is used to prevent incorrect alarms with, for example, a total
control voltage failure. The inputs M1 to M5 are to be TRUE when there are no errors.
The evaluation presupposes that the control circuit consists of a number of breaking
contacts in series.

5.9 Supervision of Motor Current
The input 2 in the profibus interface has information for motor current. The current
supervision is obtain directly from UMC.

5.10 Alarm Handling
The alarm handling for UMC22_ACT can be controlled individually for the different types
of fault, which can develop. For example, it is possible to block the alarms for one or
more of the monitoring in the control voltage chain M1 to M5. If a dynamic blocking of
certain alarms is necessary because of the requirements of the control mode, it is possible
to create in the control program a suitable value and connect this to the variables in the
function block.
Note, however that the FB-element itself blocks certain alarms in a number of situations.

5.11  Event handling
Event are generated for status change on the signals defined in interaction window in
chapter 5.11.4 Alarm and Event Block
All Operator Events are reported by Audit Trail Functionality and not included in the
FunctionBlock.
The individual text string for each event is stored in the Alarm and Event Translator
aspect. This text can be NLS handled.
Interaction Window
The interaction window is available in the Control'" Control Builder. The interaction
window is an engineering aid used to simplify configuration and blocking of signals not
available on the faceplates. Changes to values in the Interaction window are only
available in ‘Online’ mode in Control .

5.11.1 UMC22_ACT Interaction Window
Interaction window overview. Name and description are shown. The buttons are links to
sub-windows.
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p

= umczz_act o[- ]

UMC22_Act

Descr

General Par

Order Block & Init Mode
Alarm & Event

o0

]
]

]
o

Interlock settings 1

]
L]

Interlock settings 2

)
o

Current

Limits & Control

5]
-~

ENCRENENENENES

Figure 4-1 Main Interaction Window.

5.11.2 General Parameters

“Class” defines the process section or area in which alarms are grouped. By utilizing

class the alarms can be filtered. Valid values are user defined. A suggestion would be to

use mill area numbers as class values.

“Severity defines the alarm priority for general alarms. The severity for MV-alarms is

entered in window “Alarm & Event”. Valid values are 1 —1000 where 1000 is the highest

priority.

2 umcaz_act

-

==

Hame : | UMC22_Act

Description : | Descr

Clazs: 500

Severity : I 1000

Figure 4-2 General Parameters.

5.11.3 Order & Order Event Block

Blocking of operator order and event handling of these are entered in this window.
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2F umcaz_act

-

==

Order Block

Jog Mode
Local Mode
Manual Mode
E1 Mode

E2 Mode
Open

Close

EEEEEEER

Stop

Init Mode
& Manual Mode
¢ E1 Mode

£ E2 Mode

Figure 4-3 Order Block.

5.11.4 Alarm and Event Block

Alarm and Event blocking are entered in this window.

Alarm and Events are generated for status change on the signals defined in interaction
window.

All Operator Events are reported by Audit Trail Functionality and not included in the

FunctionBlock.

The individual text string for each event is stored in the Alarm and Event Translator

aspect. This text can be NLS handled.

For Alarm Configuration the following values are valid

0
1
2

No Alarm or Event are generated

Alarm and Event are generated

Event is generated

ABB AB
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rﬁ- UMC22_Act

==

) ) I ) I Y B B B

Alarm Configuration

Comm. Errar
Control Voltage
Owverload

[Motor Breaker
Emergency Stop
Short Circuit
[Main Contactor
Faults

Warning

Position Error

Event Block

1

[ T B N B I R

Alarm Ctrl Blk
Ext Open

Ext Close

Ext Stop
Panel Mode
Jog Mode
Local Mode
SeqMan Mode
SeqE1 Mode
SeqE2 Mode
Lim Sw Open

Lim 3w Close

Figure 4-4 Indication Event Block.

5.11.5 Interlock Settings

The different settings for interlocks are entered in this window.

ABB AB
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==

rﬁ- UMC22_Act

==

Interlock Settings

Block Opr Direction
Event Block
ic1opn |1 o
icecls [t [o”
IB1 [ o] e
IB2 [ e [0
IB3 [ ] e
o [ W
wopn [+ o] [0
mecls [+ e o

[ 14 Blocked when not Ext

rﬁ- UMC22_Act
Interlocks Setting
Block  Opr
Event Block
1| icsier |1
Icsicz |1
BsB1  [1 o
Bs.B2 [+ o]
BsB3  [1 o
Bsigs [+ o]
Bsi85s |1 o
Bsigs [+ o]
BsiB7  [1 o
BsB8  [1 o
lasiar [+ o]
iasiaz [+ o
[+ 14 Blocked when not Ext

gicicicicicicicicioicic

Direction

-

Figure 4-5 Interlock Settings.

5.11.6 Current settings

Motor nominal (rated) current and normal current is entered in this window.

The actual current is also indicated.

rﬁ- UMC22_Act

-

==

Current Settings
0 | Show Current

—

Current Unit :

Rated Current: Ill]l].l] A
Hormal Current : 50.0 A

Figure 4-6 Current settings.

5.11.7 Texts

The different interlock and information texts are entered in the aspect Text Properties. The
length of the text is limited to about 60 characters, by the size of presentation element in

the Interlock Display.
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2] UMC22_Act : Text Configuration =] =]
1 o B v UMC22_Act:Text Configuration - .!-:l ,'{? & Y - |
Name Value Type Dezcription Readable? | R/Permission Writable? | WiPermission Deploy Scheme | =
1 Text Control Voltage  String M1 Text es es Configure Always Repla
WM2Text Qverload String M2 Text es es Configure Alvays Repla
M3Text Motor Breaker String M3 Text es es Configure Alvays Repla
M4Text Emergency Stop ! String 4 Text es es Configure Alvays Repla
METext Shert Circuit String M5 Text es es Configure Alvays Repla
IC1Text String IC1 Interlpck Text :Yes es Configure Alvays Repla
IC2Text String IC2 Interlpck Text :Yes es Configure Alvays Repla
ICz
IC1 Text String IC=.IC1 Interlock Te : Yes es Configure Alvays Repla
IC2Text String IC=.IC2 Interlock Te : Yes es Configure Alvays Repla
IB1Text String IB1 Interlpck Text :Yes es Configure Alvays Repla
IB2Text String B2 Interlpck Text :Yes es Configure Alvays Repla
IB3Text String B3 Interlpck Text :Yes es Configure Alvays Repla
IB4Text String B4 Interlpck Text :Yes es Configure Alvays Repla L
-5 1
1B1Text String B=.1B1 Interlock Te : Yes ez Configure Alvays Repla
B2Text String B=.1B2 Interlock Te : Yes ez Configure Alvays Repla
1B3Text String B=.1B3 Interlock Te : Yes ez Configure Alvays Repla
IB4Text String B=.1B4 Interlock Te : Yes ez Configure Alvays Repla
IB5Text String B=.IBS Interlock Te : Yes ez Configure Alvays Repla
IBSText String B=.1BE Interlock Te ; Yes ez Configure Always Repla
BT Text String B=.IB7 Interlock Te ; Yes ez Configure Always Repla
IB8Text String B=.1BS Interlock Te : Yes ez Configure Always Repla
141 Text String 141 Interlock Text :Yes ez Configure Always Repla
142 Text String 142 Interlock Text :Yes ez Configure Always Repla
&z String Runint1 Interlock Te: Yes ez Configure Always Repla
1A 1Text String 145 141 Interlock Te: Yes ez Configure Always Repla
142 Text String 145 142 Interlock Te: Yes ez Configure Always Repla &
InfoiText String Info 1 Text es ez Configure Always Repla
Info2Text String Info 2 Text es ez Configure Always Repla -
Cancel Apply Help
Figure 4-7 Texts.
5.11.8 Limits & Control
Max, min ranges and units are entered in this window.
o ~
& Mz aa ==
Limits & Control
Act, Pos, Max: Ilun.n
Act. Pos. Min: |0.0
Act. Pos, Unit: Ix
Act. Pos Dec: Il
OuT InciDec: | 2.0 5
Figure 4-9 Limits & Control.
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6 Operator Functions

The Operator functions are divided in principle into 3 parts:

Presentation (Display elements, Time logged properties)

Faceplate (Dialog)
Alarm and Event handling

6.1 Presentation

6.1.1 Display Elements

Display elements, which can be used for different display types, are available for use in

the functional unit UMC22_ACT.

The display elements show the status and the controls of the process with different

degrees of detail and are intended for the following displays:

Object display

Process display

Diagnostic display

Interlock display

Examples of different display elements, which could be used, are given in the following

sections.
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6.1.1.1 Object Display

#UMC22_Act

& v|_'\'C22_-'\:::C--_1;e::2--5335-_: ;I!cj w & 1 v

Communication Error
FAULT

WARNING

Control Voltage
Overload

Motor Breaker
Emergency Stop
Short Circuit

Main Contactor Error
Position Error

AE
AE
AE
AE
AE
AE
.13
AE
AE

PARAMETERS
T1
T2
TRevLockOut
Rated Current
Normal Current

CONTROL MODE

Panel Status I

Jog

Local MV
Current

E1

E2

Figure 5-1. Object Display.

6.1.1.2 Process Display

Figure 5-2. UMC22_ACT Graphic elements
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6.1.1.3 Diagnostic Display

UMC22_Act:Diagnostics Display j& }Q %

6.1.1.4 Diagnostic configuration

e |

J_| @ >) “ « UMC22_Act:Diagnostics Translation é )Q‘ & 4w @ -

Name Valug Type | Descriptic| Readable? | R/Permiss| writable? | WW/Permissi| Deploy Scheme | =
ExtStatus00 FAULT INPUT SIGNAL String Wes Yes Always Repla §
Ext=tatus01 SELF TEST FAILED String es Yes Always Repla
ExtStatus02 RELAY 0 CHECK-BACK FAULT String es Yes Always Repla
ExtStatus02 RELAY 1 CHECK-BACK FAULT String es es Always Repla
ExtStatus04 REL&Y 2 CHECK-BACK FAULT String es es Always Repla
ExtStatus05 CURRENT CHECK-BACK FAULT String es es Always Repla
ExtStatus06 PARAKMETER OUT OF RANGE String es es Always Repla E
ExtStatus07 COMMUNICATION FAULT String Yes Yes Always Repla
ExtStatus08 MOTOR BLOCKED String Yes Yes Always Repla
ExtStatus08 OWVERLOAD (TRIP) FAULT String res Yes Always Repla
ExtStatus10 REWVERSE LOCK-OUT TIME RUNNING String res Yes Always Repla
ExtStatus11 COOLING TIME RUNNING String res Yes Always Repla
ExtStatus12 MOTOR CURRENT LOW THRESHOLD: String Yes Yes Always Repla L
ExtStatus13 MOTOR CURRENT HIGH THRESHOLD: String Yes Yes Always Repla
ExtStatus14 SAMETIME OPEN LS and CLOSE LS String Yes Yes Always Repla
ExtStatus1s RUNTIME EXCEEDED String Yes Yes Always Repla
ExtStatus 16 OPEMN TS -=0 but not OPEN LS String Wes es Always Repla
ExtStatus17 Close LS -=0 not within 38 after Open cmd String Wes Yes Always Repla
ExtStatus12 Open LS -=0 not within 35 after Close cmd String Wes Yes Always Repla
ExtStatus19 Close LS dizappear without Open cmd String Wes Yes Always Repla
ExtStatus20 Open LS disappear without Close cmd String Wes es Always Repla
Ext=tatus21 PTC TEMPERATURE String es Yes Always Repla
DeviceSpecificd1 PTC WIRE BREAK String es Yes Always Repla
DeviceSpecificl2 PTC SHORT CIRCUM String es Yes Always Repla
DeviceSpecific0d EARTH FAULT String es es Always Repla
DeviceSpecificOd WRONG DEVICE ADDRESS String es es Always Repla
DeviceSpecificds FAULT ON DI0 String es es Always Repla
NevireSnerifirlf FALILT Nl NK Srinn Wes Wes Alwaws Renla i

Cancel Apply Help
6.1.1.5 Interlock display

This display shows the actual status of all Interlock. The operator can override individual
interlocks or all interlock.
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Interlocks that can be overrided must be set to Blockable. This can be done from this
display it the user has permission Configure or from the Interaction Window see chapter

5.11.5.

Start Interlock, Block Event and IA Blocked when no in E1 or E2 mode are parameters
that can be set from this display if the user has Permission Configure or from Interaction

Window

CZ2_Act : Interlocks Display
N JUmMc22_Act:Interlocks Display

6.1.2 Time-logged Properties
Measured values stored can be presented graphically in the form of curves on the display
screen. Such a display, a Trend display, can consist of 1- 4 curves. All properties for the
object UMC22_ACT are available to be logged on the trend curves.
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| & +[500F1920 Trend Display | &% &

HEeo@/|H@| -4» & Vl«»QQIZfXY|‘?i1Hour +| [eonz-0s-23 01 08152 =
J
Icon Object Aspect Property | Log Mame |Current |Ruler Y& Ruler Ti|Time Offf Filter | Style | High Ra|Low Ranf Treatm| Mean ¥ |ExtrapolMin Yalu Max
1 |= SO0FI9Z0 FHnFtion HSL MY TRIM 0,00 00:00:0| 0,000 |Linear ZUUﬁ 0,00 |Timedwer 0,00 |Mone 0,00 a
7 [m
[
+ |-
< ] i

Figure 5-3 Trend Curve

TCurve |Interlock | Signals | Block ¢ | *

4 3 2 1 0

Figure 5-4 Extended Faceplate (T Curve)

6.2 Faceplate(Dialog)

The display screen is supplemented with a mouse and keyboard for operator
communication with the functional unit/object.

By using OperateIT Operator Station the operator can view and control the process
through faceplates. The dialogue consists of buttons, indicators and graphic presentations
within a Faceplate. A faceplate has three levels of dialogue, which are presented by the
following three runtime views:

e Reduced Faceplate, where the size and contents typically have been optimized to

cover most of the normal process operator actions. Minimum dialogue. This is the
default view.
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Faceplate, which typically covers all normal process operator actions. This view is
disabled as default.

Extended Faceplate, with functions and information intended for the process engineer
or the advanced operator. Maximum dialogue.

The figures 5-5 to 5-11 below and overleaf illustrate the various presentations of the
faceplate.

gIuUMC22_Ack : Faceplate = =]

gIuUMC22_Ack : Faceplate

Figure 5-5 Reduced Faceplate. Figure 5-6 Faceplate.
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@fIUMC22_Act : Faceplate

UMC22_Act

Descr

=10 ]

SEEpE
Man ',
=] =
Control | Tcuve |signals | Block | Limits | <] ]
* Status Alzrm
100.0— —125
e - My 0.0 %
| i Current 0.0A
0.0— Lo
Blocking Interlock
[ [ [ |
4 3 2 0
|
Close| Stop| Man | E1 EZ2 | Open EStart
Reset| Decr | Loc | Jog Incr ElEs;
@ | aal Im .5;[}'

Figure 5-7 Extended Faceplate

6.3 Alarm and Event Handling

6.3.1 General

This section contains a description of all alarms and events in the functional unit
UMC22_ACT.

When a measured value deviates from the controllers limits or fails an alarm and an event

is generated and can be viewed on the OperateIT Operator Station. The alarms are

indicated in the faceplate, object display and in the alarm and event list.
The alarm limits for UMC22_ACT can be controlled individually
The time stamping of the alarm is done when the function block is executed.

ABB AB
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&264M500.RUN : Alarm List

||+ & ~[264M500 RUNAIam List

=]do# &

=101

|® v e |BR|)|?

| 02052

Event Time
346167

Dbject Name
0.RUN

Object Description

Pulp Mixker Running

Condition

Message Descript «

Figure 5-8 Alarm List

6.3.2 Alarm and Event Message

The following alarm texts are generated by the functional unit UMC22_Act. The
“Condition” text are stored in the Alarm and Event Translator aspect and can be NLS

handled.

Object Name Object Description | Condition Message Description
<Name> <Description> Comm Error Fault
<Name> <Description> Control Voltage | Fault
<Name> <Description> Overload Fault
<Name> <Description> Local Stop Fault
<Name> <Description> Safety Monitor Fault
<Name> <Description> Short Curcuit Fault
<Name> <Description> Main Contactor | Fault
<Name> <Description> Postion Error Alarm
<Name> <Description> Fault Fault
<Name> <Description> Warning Alarm

The following event texts are generated. The “Message Description” text are stored in the
Alarm and Event Translator aspect and can be NLS handled.

SourceName | ObjectDescription | Condition | Message Description

<Name> <Description> SeqE1 Mode

<Name> <Description> SeqE2 Mode

<Name> <Description> SegMan Mode

<Name> <Description> Local Mode

<Name> <Description> Ext Open

<Name> <Description> Ext Close

Doc. no. Lang. Rev. ind. Page

l"l\==== ABB AB 3AST 001 599D003 en C 31




Functional Unit UMC22_Act Functional Description

<Name> <Description> Ext Stop
<Name> <Description> IC1 On
<Name> <Description> IC1 Off
<Name> <Description> IC2 On
<Name> <Description> IC2 Off
<Name> <Description> IB1 On
<Name> <Description> IB1 Off
<Name> <Description> IB2 On
<Name> <Description> IB2 Off
<Name> <Description> IB3 On
<Name> <Description> IB3 Off
<Name> <Description> IB4 On
<Name> <Description> IB4 Off
<Name> <Description> IA1 Opn On
<Name> <Description> IA1 Opn Off
<Name> <Description> IA2 Cls On
<Name> <Description> IA2 Cls Off
<Name> <Description> Limit Sw Open
<Name> <Description> Limit Sw Close
<Name> <Description> Alarm Acknowledge
<Name> <Description> Alarm Control Block

6.3.3 Diagnostic events

This event can not be blocked.

SourceName | ObjectDescription | Condition | Message Description
<Name> <Description> Fault Input Signal
<Name> <Description> Self Test Failed
<Name> <Description> Relay 0 Check-back
Fault
<Name> <Description> Relay 1 Check-back
Fault
<Name> <Description> Relay 2 Check-back
Fault
<Name> <Description> Current Check-back
Fault
<Name> <Description> Parameter out of
Range
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FrFRpmw ABB AB 3AST 001 599D003 en C 32




Functional Unit UMC22_Act Functional Description

<Name> <Description> Communication Fault

<Name> <Description> Motor Blocked

<Name> <Description> Overload (trip) Fault

<Name> <Description> Reversing Lockout
Time Running

<Name> <Description> Cooling Time Running

<Name> <Description> Motor Current Low
Threshold

<Name> <Description> Motor Current High
Threshold

<Name> <Description> Sametime Open LS
and Close LS

<Name> <Description> Run-time exceeded

<Name> <Description> Open TS ->0 but not
Open LS

<Name> <Description> Close LS ->0 not within
3s after Open cmd

<Name> <Description> Open LS ->0 not within
3s after Close cmd

<Name> <Description> Close LS disappear
without Open cmd

<Name> <Description> Open LS disappear
without Close cmd

<Name> <Description> PTC Temperature

<Name> <Description> PTC Wire Break

<Name> <Description> PTC Short Circuit

<Name> <Description> Earth Fault

<Name> <Description> Wrong Device Address

<Name> <Description> Fault on DIO

<Name> <Description> Fault on DI

<Name> <Description> Fault on DI2

<Name> <Description> Emergency Start
Prepared

<Name> <Description> Self Test Running

<Name> <Description> Parameter Unknown

ABB AB
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6.4 Faceplate tabs

6.4.1 Alarm and Event Blocking

By using the extended faceplate it is possible for the process engineer to block alarms

and alarm printouts. When the block alarm and block printout check boxes are active then
all alarms are blocked as indicated by the yellow text in the indicator button row and by

the limit indicator on the bar graph.

[!J varmide Internodk:

Figure 5-9 Extended Faceplate (Block)

6.4.2 Limits

T curve | signats | elock  Limits | <[ ¥

—
—

Figure 5-11 Extended Faceplate (Limits ))

Figure 5-10 Extended Faceplate (Signals)
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6.4.3 Info Text
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Figure 5-12 Extended Faceplate (Info ))
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REVISION
Page (P) Date
Rev. |Chapt. (C) Description Dept./Init.

A First version

B Rev 5.0-1 Interlock functionality is updated 081214/BP

C Update 5.1/0 101103/BP
‘l n n Doc. no. Lang. Rev. ind. Page
R ABB AB 3AST 001 599D003 en C 36




