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2.

About This Manual

Intr oduction

2.1. About This Manual
This manual is the reference to thentrol Package functionality used to imple-
ment:
» the internal representation of the plants sensors and actuators
» control loops to control indidual sections of the process
» interlocks between dérent actuators and sensors
« higher level logical deices and control loops
» standard alarms about errors in the process configured thruogh alarm limits,
causing messages to be sent to the Operator Consoles and into batch Protocol
Files
The document has four major sections:
1. The preéce you are currently reading,
2. An introduction to the Controld®kage concepts,
3. An overview of the Database Blocks
4. An introduction to the terminology and detailed concepts of the database for
the control package functions
5. A detailed description of the processing of the database blocks
6. An alphabetical listing of all Database Block Fields
2.2. Who This Manual Is For
This manual has been written for the application engineers who will be design-
ing and configuring process control databases
2.3.  To What Does This Manual Aoply
This manual is applicable to SyCQ®8rsion 9.2. |
2.4. How This Manual Is Organized
See About This Manual” on pag&2 |
2.5. Related Documents
For information on the EXDOL application programming refer to the SyCOS
EXTOL Reference Manual.
For information on the databaseilder utility (DBB) refer to the SyCOS DBB
Reference Manual.
2.6. Conventions Used in This Manual
TheCour i er fontis used to highlight user inputs, file and directory names, the
name of the system utilities that are included from the operating system com-
2.1 12
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Request for Comments

mand line.

2.7. Request br Comments

If you have ary problems with this t¢ contained in this manual or you wish to
make suggestions for impvements then contact the SyCOS Product Support
Group, namely:

Mr. Rolf Breitenstein

Syte GmbH

Seawenweg 5

CH-4153 Reinach, Switzerland

Please praide the full name of the document and ission number

2.8. Acknowledgments

This manual has been assembled innafcam by M. Kulka. The final form of
this manual \as written by R. Breitenstein
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3. INTRODUCTION to CONTROL PACKAGE

GENERAL: The SyCOS system prigles three dferent control functionalities:
» The analogue control package part
» The discrete or digital control package part
» The timer control package part

The analogue control package and the discrete control paclkekéwva \ery
similar way, although there are avevery distinct diferences, which the user
should be ware of.

The timer control package part is only supporting simple timing block function-
ality.

Additional blocks ®ist in the process database, which are not scanned and proc-
essed by a control package part. yhest sere as a place-holder for data, such
as the UNIT block.

The functionality performed by the control packages is defined through struc-
tures configured by the uséorming so called control loops. The control loops
are configured using standard blocks whapet-fields ad output-fields an be |
softwired to form a loop, which is handled as an entity

Softwiring of fields is also possible between titignt loops. |

All configured data, i.e. the blocks are part of the process database. One data-
base, consisting of all blocks for one MFC, is required for each MFC. It is possi-
ble to use cross-references between thevithol databases forming the

database of the same SyCOS system.

Each Database Block consists of a list of fields, where each field has a short field
name and is of a particular type. There are fields, which the user can configure
and change through the databasider utility (DBB) and fields, which are for
internal use or are not configurable. |

LOOP STRUCTURE: A Control Loop alvays starts with aOOP HEADER Block, designated to be
block number 0 of the loop. The Loop Header Block is assigiédzaname.
Within the Loop Header Bloc&'data definition there are fields, which allm
define up to £&ONTROL BLOCKS . When the Loop Header block is due for
being processed, the falling Control Blocks are also processed in ascending
order i.e. Control Block 1, 2, 3 up to 8.

There are further Block types used for input and output, which are not part of a
Control Loop, such as the DIN, ODAIN, AOT blocks. The all have theiravn |
TAG name.

A special type of Block is the CTB Block (Cascadgriiinal Block), which is
used to interconnect cascaded loops. It also lsaguti TAG name.

Furthermore there are blocks which sete define the hardwe inputs and out-
puts: RACK, DIGMODULE and ANNMODULE.

2.1 14
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LOOP HEADER

ELT:0

INTRODUCTION to CONTROL PACKAGE
Acknowledgments

CONTROL BLOCKS l
I
Block 1 Block 2 Block 8 ,Out:
ELT:1 ELT:2 ELT:8 |
|
__________________________________ |
I
LOOP |
».| OUTPUT BLOCK

Figure 1: Principle of a Contol Loop Structure
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I ntroduction

4. LIST of CONTROL PACKAGE BLOCKS

4.1. Intr oduction

Restrictions: The following chapters list those blocks, which a asailable in the SyCOS
system and only in theSyCOSsystem .

Conventions: The following sections list thevailable Blocks of SyCOS. The tables list the
names of the fields and their short descriptors, as seen in the dataibdese-b
utility.

Those fields with a light shading are hidden fields, i.g. #ne not visible when
using the databasesitder utility. Nevertheless thecan be accessed from
EXTOL application programs and referenced within database-loops.

Fields with a dark shading are not preseytaore in SyCOS.

Similar Block types, using the same internal data representation ane ishihe
same table. The tablevifig details about the fieldsailable for the diierent
block types (marnkd with a ‘x’). Fields in a Multi-Block dble without an ‘x’ are
either not mailable or meaningless.

4.2. Analogue Blocks

All scanned analogue blocks are processed by one system task on the MFC:
calledccex.

The analogue Control Loops use the concept wihiga
» a Display Block

* a Measurement Block

e a Output Block

defined. Thg are selected from one of the Control Blocks or the Loop Header
Block in case of the Measurement Block Definition.

The Control Loop switching fromWATO to MANUAL and vice ersa is
strongly related to the concept of the Display Block. An additional feature
allows to define other Control Blocks to bevas of the Display Block with
respect to the B\TO/MANUAL switch-over.

4.2.1. Input Blocks |
Field-Name Descriptor AIN |
MEAS Measurement X
SMFL SIM. Reset flag X
FLER Force LERR X
TAG Tag X
PUNI Parent Unit X

2.1 16
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Analogue Blocks

Field-Name Descriptor AIN

SCAN Point On Scan X

PHAS Phase X

POLL Poll Time X

ADDR Card Addr X

CHAN Channel Number X

ENSM Enable Simul. X

MHI Mux Hi X

MLO Mux Lo X

LINC Linearization (BP-Tbl)| x |
SFAN Instr Span X

SMOO Smoothing X |
DES1 Descriptor 1 X

DES2 Descriptor 2 X

DES3 Descriptor 3 X

SAFE Safe Input dlue X |
EISV Enable Safe Inputalu | x |

4.2.2. Loop Header Blocks (scanned)

The following blocks are used as the first blocks of an analogue Control Loop.
They typically read in the analogue signal (e.g. a SENSOR block) and perform a
control scheme to control a part of the process.

Field-Name Descriptor SENSOR | SWSENSOR | PCl | CONTR

MEAS Measurement X X X X

DTMS Delta-Meas X X X

DINF Aklarm Information | x X X X |
ALRM Alarm Condition X X X X

DFLG Display Flags X X X X |
ASTR Display Alarm X X X X

ALMS Alarm Bits X X X X

ACOL Alarm Color X X X X

AHIHI HIHI Bit X X X |
AHIGH HIGH Bit X X X |
ALOLO LOLO Bit X X X |
ALO LOW Bit X X X |
ADHI DHI Bit X X X X

ADLO DLO Bit X X X X

AROC ROC Bit X X X

ALE LERR Bit X X X X

2.1 17
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor SENSOR | SWSENSOR| PCI | CONTR

SMFL SIM. Reset flag X X X X

FLER Force LERR X X X X

TAG Tag X X X X

PUNI Parent Unit X X X X

SCAN Point On Scan X X X X

PHAS Phase X X X X

POLL Poll Time X X X X

LINC Linearization X X X

ADDR Card Addr X X

CHAN Channel Number X X X

ENSM Enable Simul. X X X X

SAFE Safe Input dlue X X X |
EISV Enable Safe Inputalu | x X X |
MHI Mux Hi X X

MLO Mux Lo X X

LINC Linearization (BP-Tbl)| x X X |
SRAN Instr Span X X X X

ZERO Instr Zero X X X X

DSPN Display Span X X X X

DZER Display Zero X X X X

DPL Decimal Pnt Loc X X X X

EGUT EGU Tag X X X X

DES1 Descriptor 1 X X X X

DES2 Descriptor 2 X X X X

DES3 Descriptor 3 X X X X

DHI Deviation Hi X X X X

DLO Deviation Lo X X X X

HIHI HiHi Limit X X X |
HI High Limit X X X |
LOLO LoLo Limit X X X |
LO Low Limit X X X |
ROC Roc Limit X X X

DBND Deadband X X X X

THLD Threshold X X X X

SMOO Smoothing X X X

UNIT Unit X X X X

OPWK Operation X X X X

SPWK Step X X X X

EFNC EXTOL Function X X X X

ENWA EXTOL Act Enable | x X X X

2.1
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor SENSOR | SWSENSOR| PCI | CONTR
CB1 Control Block 1 X X X X
CB2 Control Block 2 X X X X
CB3 Control Block 3 X X X X
CB4 Control Block 4 X X X X
CB5 Control Block 5 X X X X
CB6 Control Block 6 X X X X
CB7 Control Block 7 X X X X
CB8 Control Block 8 X X X X
MSBL Meas Block X X X

DSPB Display Block X X X X
DSP Display SP X X X X
OIDR Out Indictr D/R X X X X
OoCB Output Block X X X X
ODSP Display Output X X X X
AD1 Alarm Dest 1 X X X X
AD2 Alarm Dest 2 X X X X
AD3 Alarm Dest 3 X X X X
AD4 Alarm Dest 4 X X X X
AD5 Alarm Dest 5 X X X X
AD6 Alarm Dest 6 X X X X
AD7 Alarm Dest 7 X X X X
ADS8 Alarm Dest 8 X X X X
AD9 Alarm Dest 9 X X X X
AD10 Alarm Dest 10 X X X X
AD11 Alarm Dest 11 X X X X
AD12 Alarm Dest 12 X X X X
AD13 Alarm Dest 13 X X X X
AD14 Alarm Dest 14 X X X X
AD15 Alarm Dest 15 X X X X
AD16 Alarm Dest 16 X X X X
HHM HIHI Alm Major X X X

HIM HI AlIm Major X X X

LLM LOLO Alm Major X X X

LOM LO Alm Major X X X

DHM DHI Alm Major X X X X
DLM DLO Alm Major X X X X
RCM ROC Alm Major X X X

LEM LERR Alm Major X X X X
WSFM WSFL Alm Major

WSDM WSDA Alm Major

2.1
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor SENSOR | SWSENSOR| PCI | CONTR
HHC HiHi Critical X X X
HIC Hi Critical X X X
LLC LoLo Critical X X X
LOC Lo Critical X X X
DHC Dev Hi Critical X X X
DLC Dev Lo Critical X X X
RCC Roc Critical X X X
LEC Lp Err Critical X X X
LAHH Latch HiHi X X X
LAHI Latch Hi X X X
LALL Latch LoLo X X X
LALO Latch Lo X X X
LADH Latch Dev Hi X X X
LADL Latch Dey Lo X X X
LARC Latch Roc X X X
LALE Latch Lp Err X X X
ANHH Annun HiHi Alm X X X
ANHI Annun Hi Alm X X X
ANLL Annun LoLo Alm X X X
ANLO Annun Lo Alm X X X
ANDH Annun DHI Alm X X X
ANDL Annun DLO Alm X X X
ANRC Annun Roc Alm X X X
ANLE Annun LERR Alm X X X
ANFL Annun WSFL

ANDA Annun WSDA

IHHA Inh HiHi Alm X X X
IHIA Inh Hi Alm X X X
ILLA Inh LoLo Alm X X X
ILOA Inh Lo Alm X X X
IDHA Inh Dev Hi Alm X X X
IDLA Inh Dev Lo Alm X X X
IRCA Inh Roc Alm X X X
ILEA Inh Loop Error X X X
AMIH Alm Msg Inh X X X
ATIM Alm Delay Time X X X
ENHH XTL HiHi Alm X X X
ENHI XTL Hi Alm X X X
ENLL XTL LoLo Alm X X X
ENLO XTL Lo Alm X X X

2.1
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Analogue Blocks

Field-Name Descriptor SENSOR | SWSENSOR| PCI | CONTR
ENDH XTL Dev Hi Alm X X X X
ENDL XTL Dev Lo Alm X X X X
ENRC XTL Roc Alm X X X
ENLE XTL Loop Error X X X X
ENTU XTL Thres Up X X X X
ENTD XTL Thres Davn X X X X
UFL1 User Float X X X X
USH1 User Short 1 X X X X
USH2 User Short 2 X X X X
UBT1 User Byte 1 X X X X
UBT2 User Byte 2 X X X X
UBT3 User Byte 3 X X X X
UBT4 User Byte 4 X X X X
4.2.3. Control Blocks (scanned, part of Contol Loop) |
The following blocks are used to form control stgés within the analogue
Control Loops. The can be used as blocks 1 to 8 within a control loop structure.
Field-Name Descriptor CALC MFCALC
RES Result X X
CSTS Cascade Status X X
EQN Equation X X
AM Auto/Manual X X
SLAVE Slave Flag X X
STPT Setpoint (A) X
ENA Entry SP X
AHI Setpoint Hi X
ALO Setpoint Lo X
AROC Setpoint Roc X
A K* FLOW X
B Input B X
B Gauge Press X
C Input C X
C Temp Dg F X
D Input D X
D Abs Press P X
E Input E X
E Temp Scalar X

Table 1: CALC Controller Blocks

2.1
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor CALC MFCALC

F Input F X

F Temp Ofset X

ouT Output X X

OHC Out Hi Clamp X

OoLC Out Lo Clamp X

OROC Out Roc X

NPOS Neutral Pos. X

SNPN Set Neutr Pos. X

MOUT Manual Output X X

SMOUT Set Manual Output | x X

INIT Initialize X

ITYP Init Type X

CASC Cascade X

OPNA Open Action X

CLSA Close Action X

AMLK A/M Lock X

TMAN To Manual X

STLK Setpoint Lock X

VP Vel/Pos Mode X

Table 1: CALC Controller Blocks
Field-Name Descriptor
RES Result
ENA Entry SP
STPT Input
ouT Output
TLVL Trigger Level
DEL Delay in secs
AM Auto/Manual
AMLK A/M Lock
TMAN To Manual
SLAVE Slave Flag
Field-Name Descriptor

RES Result
CSTS Cascade Status

Table 2: LL Control Block
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor

AM Auto/Manual

SLAVE Slave Flag

STPT Input/SP (A)

A Input/SP (A)

ENA Entry SP (A)

AHI Input/SP Hi

ALO Input/SP Lo

AROC Input/SP Roc

STLK Input/SP Lock

LEAD Lead (Sec)

LAG Lag (Sec)

K Gain

ouT Output

OHC Out Hi Clamp

oLC Out Lo Clamp

OROC Out Roc

CASC Cascade

OPNA Open Action

CLSA Close Action

AMLK Auto/Man Lock

TMAN To Manual

INIT Initialize

ITYP Init Type

VP Out \kl/Pos

Table 2: LL Control Block
Field-Name Descriptor SPID NLP PID

RES Result X X X
CSTS Cascade Status X X X
STPT Setpoint X X X
ENA Entry SP X X X
AHI Setpoint Hi X X X
ALO Setpoint Lo X X X
AROC Setpoint Roc X X X
AM Auto/Manual X X X
SLAVE Slave Flag X X X
B Input X X X

Table 3: PID Control Blocks
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor SPID NLP PID

KP Prop Gain X X X
Kl Int Rpts/sec X X X
KD Deriv Sec X X X
EB Deriv Action X
El Deriv Action X X

ACT Rev/Dir Action X X X
ouT Output X X X
OHC Out Hi Clamp X X X
oLC Out Lo Clamp X X X
OROC Out Roc X X X
AMLK Auto/Man Lock X X X
TMAN To Manual X X X
STLK Setpoint Lock X X X
INIT Initialize X X X
ITYP Init Type X X X
CASC Cascade X X X
OPNA Open Action X X X
CLSA Close Action X X X
IF Alg Inc/Full X
VP Out \el/Pos X
ILT Int Lim Type X X X
ILT1 Int Lim Inp 1 X X X
ILT2 Int Lim Inp 2 X
ILC Int Lim Cont X X X
FFW Feed lBrward X X X
NPOS Neutral Pos. X X X
SNPN Set Neutr Pos. X X X
MOUT Manual Output X X

SMOUT SetManual Output X X

VC Velocity Comp. X

FILT Filtering fact X

KNL Nonlin Scalar X

NLPI Nonlinear P/I X

ODHI Outside DbHi X

ODLO Outside DbLo X

IDHI Inside DbHi X

IDLO Inside DbLo X

NPAR Norm Rarameter X

PB Prop Band X

Table 3: PID Control Blocks

2.1
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LIST of CONTROL PACKAGE BLOCKS

Analogue Blocks

Field-Name Descriptor SPID NLP PID
TR Reset Tme X
TD Deriv Time X
TUNE Tuning X
UFL1 User Float 1 X X
UFL2 User Float 2 X X
UFL3 User Float 3 X X
UFL4 User Float 4 X X
Table 3: PID Control Blocks
Field-Name Descriptor
RES Result
INP Input
TYPE Split Type
PX1 Param X1
PX2 Param X2
OuUT1 Outputl
ouT2 Output2
AM Auto/Manual
AMLK Auto/Man Lock
TMAN To Manual
SLAVE Slave Flag

4.2.4. Output Blocks (not scanned)

Table 4: SPLIT Control Block

The following block is not periodically processed. The outpaltig must be cal-
culated within the Contol Loop and then written to the output block from an Out-

put field (OUT) of a control block.

Field-Name Descriptor
CELT Contr Tag
TAG Tag
PUNI Parent Unit
OVAL Output \alue
NMFL Normal/Maint.
NMLK N/M Lock
ouT Output
CHAN Channel Number

Table 5: AOT-Block

2.1
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LIST of CONTROL PACKAGE BLOCKS
Digital or Discrete Blocks

Field-Name Descriptor
INV Outp. Irversion
MHI Mux Hi
MLO Mux Lo
LINC Linearization (Bkpt) |
SFAN Instr Span
ZERO Instr Zero
EGUT EGU Tag
DES1 Descriptor 1
DES2 Descriptor 2
DES3 Descriptor 3
SAFE Loop Railsafe
FSLE Loop FS Enable

Table 5: AOT-Block

4.3. Digital or Discrete Blocks

4.3.1. Input Blocks

All scanned discrete or digital blocks are processed by one system task on the
MFC: calleddcex.

The discrete Control Loops unéikhe analogue control loogs not use the
concept of haing:

» a Display Block

» a Measurement Block
e a Output Block
defined.

The AUTO/MANUAL switch over from the Operator Console or from EXI
in these control loops does not influence the A/M state of the Control Blocks.
There is no similar slee block concept implemented.

The input blocks are scanned blockst tannot form a Control Loop. Their
value read must be referenced (as input) by a discrete Loop-Header Block (or a
Control Block within the Control Loop) for further processing.

Field-Name Descriptor
TAG Device Tag
PUNI Parent Unit
SCAN Point On Scan
PHAS Phase
POLL Poll

Table 6: DIN Input Block
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LIST of CONTROL PACKAGE BLOCKS

Digital or Discrete Blocks

Field-Name Descriptor
NMFL Normal/Maint.
NMLK N/M Lock
DES1 Device Desc 1
DES2 Device Desc 2
DES3 Device Desc 3
IVAL Input Value
INA Input Address
IBIT Input Bit #
INV Inp Inversion
SDS1 State 1 Desc
SDS2 State 2 Desc

Table 6: DIN Input Block

4.3.2. Loop Header Blocks (scanned)

The following blocks are used as the first blocks of a discrete Control Loop.

They typically read in digital signals (e.g. a DEV block) or signals from an Input
Block (e.g. a DEVICE block) and perform a control scheme to manipulate dis-

crete signals (e.g. interlocks) of the process.

Field-Name Descriptor DEVICE DEV DEVINP DI DEVOUT
ALRM Alarm Condition X X X X X
ASTR Display Alarm X X X X X
ALMS Alarm Bits X X X X X
ACOL Alarm Color X X X X X
MEAS Measurement X X X X
ADEV DEV BIT X X X X
AABS ABS BIT X X X X X
AUND UNDEF BIT X X X X X
ALOP LOOP BIT X X X X X
ACOS COS BIT X X X X X
SMFL SIM. Reset flag X X X X
FLER Force LERR X X X X X
TAG Device Tag X X X X X
PUNI Parent Unit X X X X X
SCAN Point On Scan X X X X X
PHAS Phase X X X X X
POLL Poll X X X X X
ALG Device Alg X X
OPTI Stroke Time X X

Table 7: DEVICE Loop Header Blocks
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LIST of CONTROL PACKAGE BLOCKS
Digital or Discrete Blocks

Field-Name Descriptor DEVICE DEV DEVINP DI DEVOUT
OTIM Strolke Timer X X
AM Auto/Manual X X X X X
AMLK A/M Lock X X X X X
ENSM Enable Simul. X X X X
ERES Enable Reset X X X X X
RESE Reset X X X X X
DES1 Device Desc 1 X X X X X
DES2 Device Desc 2 X X X X X
DES3 Device Desc 3 X X X X X
UNIT Unit X X X X X
OPWK Operation X X X X X
SPWK Step X X X X X
EFNC EXTOL Function X X X X X
ENWA EXTOL Act Enable | x X X X X
DEST Desired State X X X
ACT Actual State X X X X
IVAL Input Value X X X X
OVR Override \alue X X X
EOVR Enable Oerride X X X
INLK Interlock \alue X X X
INA Input Addres X X X
IPNT Input Point X X X
INM Input Mask X X X
OUTA Output Address X X
OPNT Output Point X X
OUTM Output Mask X X
INP1 Input 1 X
INP2 Input 2 X
INP3 Input 3 X
INP4 Input 4 X
INP5 Input 5 X
INP6 Input 6 X
INP7 Input 7 X
INP8 Input 8 X
OouT1 Output 1 X
OouT2 Output 2 X
OuT3 Output 3 X
OouT4 Output 4 X
OuUT5 Output 5 X

Table 7: DEVICE Loop Header Blocks
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LIST of CONTROL PACKAGE BLOCKS
Digital or Discrete Blocks

Field-Name Descriptor DEVICE DEV DEVINP DI DEVOUT

ouT6 Output 6 X

ouT7 Output 7 X

ouT8 Output 8 X

DD1 Define State 1 X X X X X
SDS1 State 1 Desc X X X X X
ENA1 State 1 Enable X X X X X
S1IE State 1 in Err X X X X X
DD2 Define State 2 X X X X X
SDS2 State 2 Desc X X X X X
ENA2 State 2 Enable X X X X X
S2IE State 2 in Err X X X X X
DD3 Define State 3 X X X X
SDS3 State 3 Desc X X X X
ENA3 State 3 Enable X X X X
S3IE State 3 in Err X X X X
DD4 Define State 4 X X X X
SDS4 State 4 Desc X X X
ENA4 State 4 Enable X X X X
S4IE State 4 in Err X X X X
DD5 Define State 5 X X X X
SDS5 State 5 Desc X X X X
ENA5 State 5 Enable X X X X
S5IE State 5 in Err X X X X
DD6 Define State 6 X X X X
SDS6 State 6 Desc X X X X
ENAG6 State 6 Enable X X X X
S6IE State 6 in Err X X X X
DD7 Define State 7 X X X X
SDS7 State 7 Desc X X X X
ENA7 State 7 Enable X X X X
S7IE State 7 in Err X X X X
DD8 Define State 8 X X X X
SDS8 State 8 Desc X X X X
ENAS8 State 8 Enable X X X X
S8IE State 8 in Err X X X X
S1il State 1 Input X X X X

S10 State 1 Output X X X
S2| State 2 Input X X X X

S20 State 2 Output X X X

Table 7: DEVICE Loop Header Blocks
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LIST of CONTROL PACKAGE BLOCKS
Digital or Discrete Blocks

Field-Name Descriptor DEVICE DEV DEVINP DI DEVOUT

S3l State 3 Input X X X

S30 State 3 Output X X X
S4l State 4 Input X X X

S40 State 4 Output X X X
S5l State 5 Input X X X

S50 State 5 Output X X X
S6l State 6 Input X X X

S60 State 6 Output X X X
S71 State 7 Input X X X

S70 State 7 Output X X X
S8l State 8 Input X X X

S80 State 8 Output X X X X
LB1 Logic Block 1 X X X X X
LB2 Logic Block 2 X X X X X
LB3 Logic Block 3 X X X X X
LB4 Logic Block 4 X X X X X
LB5 Logic Block 5 X X X X X
LB6 Logic Block 6 X X X X X
LB7 Logic Block 7 X X X X X
LB8 Logic Block 8 X X X X X
AD1 Alarm Dest 1 X X X X X
AD2 Alarm Dest 2 X X X X X
AD3 Alarm Dest 3 X X X X X
AD4 Alarm Dest 4 X X X X X
AD5 Alarm Dest 5 X X X X X
ADG6 Alarm Dest 6 X X X X X
AD7 Alarm Dest 7 X X X X X
AD8 Alarm Dest 8 X X X X X
AD9 Alarm Dest 9 X X X X X
AD10 Alarm Dest 10 X X X X X
AD11 Alarm Dest 11 X X X X X
AD12 Alarm Dest 12 X X X X X
AD13 Alarm Dest 13 X X X X X
AD14 Alarm Dest 14 X X X X X
AD15 Alarm Dest 15 X X X X X
AD16 Alarm Dest 16 X X X X X
MRST State Alm Major X X X X X
MRUN Undef Alm Major X X X X

MRLE Lp Error Major X X X X X

Table 7: DEVICE Loop Header Blocks
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LIST of CONTROL PACKAGE BLOCKS
Digital or Discrete Blocks

Field-Name Descriptor DEVICE DEV DEVINP DI DEVOUT

MRDV Dev Alm Major X X

MRCOS COS Alm Major X X X X

MRICS ICOS Alm Major X X X X

MRDCS DCOS Alm Major X X X X X
CRST State Alm Crit X X X X X
CRUN Undef Alm Crit X X X X

CRLE Loop Error Crit X X X X X
CRDV Dev Alm Crit X X

CRCOS COS Alm Crit X X X X

CRICS ICOS Alm Crit X X X X

CRDCS DCOS Alm Crit X X X X X
LAST Latch State Alm X X X X X
LAUN Latch Undef Alm X X X X

LALE Latch Lp Error X X X X X
LADV Latch D& Alm X X

LACOS Latch COS Alm X X X X

LAICS Latch ICOS Alm X X X X

LADCS Latch DCOS Alm X X X X X
ANST Annun State Alm X X X X X
ANUN Annun Undef X X X X

ANLE Annun LERR Alm | x X X X X
ANDV Annun Der Alm X X

ANCOS Annun COS Alm X X X X

ANICS Annun ICOS Alm X X X X

ANDCS Annun DCOS Alm | x X X X X
INST Inh State Alm X X X X X
INUN Inh Undef Alm X X X X

INLE Inh Loop Error X X X X X
INDV Inh Dev Alm X X

INCOS Inh COS Alm X X X X

INICS Inh ICOS Alm X X X X

INDCS Inh DCOS Alm X X X X X
AMIH Alm Msg Inh X X X X X
ATIM Alm Delay Time X X X X X
ENST XTL State Alm X X X X X
ENUN XTL Undef Alm X X X X X
ENLE XTL Loop Error X X X X X
ENDV XTL Dev Alm X X

ENCOS XTL COS Alm X X X X X

Table 7: DEVICE Loop Header Blocks
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Field-Name Descriptor DEVICE DEV DEVINP DI DEVOUT

ENISC XTL Inp St Chg X X X X

ENDSC XTL Des St Chg X X X X X
UFL1 User Float X X X X X
USH1 User Short 1 X X X X X
USH2 User Short 2 X X X X X
UBT1 User Byte 1 X X X X X
UBT2 User Byte 2 X X X X X
UBT3 User Byte 3 X X X X X
UBT4 User Byte 4 X X X X X

Table 7: DEVICE Loop Header Blocks

4.3.3. Control Blocks (scanned, part of Loop)

Note:

The following blocks are used to form interlocking stoagés within the discrete
Control Loops. The can be used as blocks 1 to 8 within a control loop structure.

TheLB block is the eqwalent to theCALC block tut slightly adapted for the
discrete loop side. In particular it cannot be used as a controller with setpoint and
in cascades.

Field-Name Descriptor
RES Result
STPT Input
ouT Output
TLVL Trigger Level
DEL Delay in secs
AM Auto/Manual
AMLK A/M Lock
TMAN To Manual
SLAVE Slave Flag
Table 8: DELAY Control Block
Field-Name Descriptor
RES Result
EQN Equation
AM Auto/Manual
A Input A
B Input B
C Input C
D Input D

Table 9: LB Controller Blocks
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Miscellaneous Blocks

Field-Name Descriptor
E Input E
F Input F
ouT Output
OHC Out Hi Clamp
oLC Out Lo Clamp
AMLK A/M Lock
TMAN To Manual
SLAVE Slave Flag

Table 9: LB Controller Blocks

4.3.4. Output Blocks (not scanned)

The following block is not periodically processed. The outmitie must be cal-
culated within the Contol Loop and then written to the output block from an Out-
put field (OUT) of a control block.

Field-Name Descriptor
TAG Device Tag
PUNI Parent Unit
SCAN Point On Scan
NMFL Normal/Maint.
NMLK N/M Lock
DES1 Device Desc 1
DES2 Device Desc 2
DES3 Device Desc 3
OVAL Output \alue
OUTA Output Address
OPNT Output Point
OBIT Output Bit #
INV Outp Irversion
SDS1 State 1 Desc
SDS2 State 2 Desc

Table 10: DOT Output Block

4.4. Miscellaneous Blocks

The following blocks are not processedt lzontain just data, used in appropriate
configurations.
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4.4.1. Cascade ‘€rminal Block (not scanned)

Field-Name

Description

TAG

Tag

TBCC

Close Condition

Table 11: CTB Block

4.4.2. Rack Block (not scanned)

This block contains the link of the control package to the outside 1/O tdaedw

Field-Name Descriptor
TAG Tag
MODEL Rack Type
BUS Bus Number
ADDR Rack Address
Cco1 Card 01 Vpe
Cco02 Card 02 Vpe
C03 Card 03 Vpe
C04 Card 04 Vpe
CO05 Card 05 Vpe
CO06 Card 06 Vpe
Cco7 Card 07 Vpe
Co8 Card 08 Vpe
C09 Card 09 Vpe
C10 Card 10 Vpe
Cl1 Card 11 Vpe
C12 Card 12 Vpe
C13 Card 13 Vpe
Cl4 Card 14 Vpe
C15 Card 15 Vpe
C16 Card 16 Vpe
C17 Card 17 Vpe
C18 Card 18 Vpe
C19 Card 19 Vpe
C20 Card 20 Vpe
c21 Card 21 Vpe
C22 Card22 Type
Cc23 Card23 Type

Table 12: RACK Block
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Field-Name Descriptor
C24 Card24 Type
C25 Card25 Type
C26 Card26 Type
c27 Card27 Type
C28 Card28 Type
C29 Card29 Type
C30 Card30 Type
C31 Card31 Type
C32 Card32 Type

Table 12: RACK Block

4.4.3. Analogue Module / Digital Module (not scanned)

Field-Name Descriptor
TAG Tag
MODEL Module Type
BUS Bus Number
ADDR Module Address
CR1 Channel 01 Range
CR2 Channel 02 Range
CR3 Channel 03 Range
CR4 Channel 04 Range
CR5 Channel 05 Range
CR6 Channel 06 Range
CR7 Channel 07 Range
CR8 Channel 08 Range

Table 13: Analog Module Block (AMMMODULE)

Field-Name Descriptor
TAG Tag
MODEL Module Type
ADDR Module Address
BUS Bus Number

Table 14: Digital Module Block (DIGMODULE)
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4.4.4. Timer Block (scanned)

LIST of CONTROL PACKAGE BLOCKS
Miscellaneous Blocks

The TIMER blocks are processed by one system task on the MFC:taalled

Field-Name Descriptor
TAG Tag
PUNI Parent Unit
SCAN On Scan
STAT State
DIR Direction
INC Increment
TIME Time
EGUT EGU Tag
DES1 Descriptor 1
DES2 Descriptor 2
DES3 Descriptor 3
UNIT Unit
OPWK Operation
SPWK Step
EFNC EXTOL Function
ENWA EXTOL Act Enable

Table 15: TIMER Block

4.4.5. Unit Definition Block (not scanned)

The UNIT block is required in connection with EQT applications. It contains
data for the logical EXDL unit. In cases where thafent Unit (PUNI) field in
individual Blocks are used, the Alarm destinations of the UNIT Block are also

relevant.

Field-Name Descriptor
BAFI Batch File Name
TAG Tag
DES1 Descriptor 1
DES2 Descriptor 2
DES3 Descriptor 3
SFOP Safety Oper
AD1 Alarm Dest 1
AD2 Alarm Dest 2
AD3 Alarm Dest 3
AD4 Alarm Dest 4

Table 16: UNIT block
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Miscellaneous Blocks

Field-Name Descriptor
AD5 Alarm Dest 5
ADG6 Alarm Dest 6
AD7 Alarm Dest 7
ADS8 Alarm Dest 8
AD9 Alarm Dest 9
AD10 Alarm Dest 10
AD11 Alarm Dest 11
AD12 Alarm Dest 12
AD13 Alarm Dest 13
AD14 Alarm Dest 14
AD15 Alarm Dest 15
AD16 Alarm Dest 16
UFL1 User Float
USH1 User Short 1
USH2 User Short 2
UBT1 User Byte 1
UBT2 User Byte 2
UBT3 User Byte 3
UBT4 User Byte 4

Table 16: UNIT block
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5. TERMINOLOGY , FIELD TYPES AND ACCESS
TO THE FIELDS

5.1. Field Types

HWLINK This field is a reference an element of the 1/O hardwne, either an input or an
output. The hardere is specified either through a @ block or through a
DIGMODULE or a ANAMODULE block.

This fieldare actually tw fields: oneiktld for storing an address of the I/O chan
nel on the I/O card and the other field (a flcaiable ADDR) for storing a
numeric constant.

IFIELD This is an input field, which ales to reference grother field in the database to
be used as the inpuabiue to this field.

This fieldare actually tw fields: one field for storing an address and the other
field (a float ariable) for storing a numeric constant.

If -using the DBB or the EXOL instruction 'link’- a alid loop field name has

been written in the IFIELD, then the address of this field is stored in the corre-
sponding field. The name of the field is displayed by DBB bsudebr using

option ';". If there is a loop field address stored, then the package reads the actual
value ofthis loop field into the corresponding floariable eery time the block |
containing the IFIELD is processed and before #iaesof this field is "used" by
thealgorithm d this block. The alue stored in the floatwiable of the IFIELD |
can be displayed using the option ', of the DBB.

If -using the DBB- a constant has been written in the IFIELD, then this constant
is stored in the corresponding floatriable and the address field is neatko

contain naaddressThe contents of the floaariable is displayed by DBB in this |
case by defult or using option ', or ';". If there is no loop field address stored,
then the package "uses" the actuaiie ofthe float \ariable for thealgorithm d |
this block.

The EXTOL instruction 'unlink’ marks the address field of IFIELD to contain no
addressThe contents of the floaawiable is displayed by DBB in this case by |
default or using option '," or ';". If there is no loop field address stored, then the
package "uses" the actuallwe ofthe float ariable for thealgorithm d this |
block.

OFIELDs of the database, EDB and B3I 'let' instruction applied on the
IFIELD change the contents of the floatiable onlybut not the contents of the
field for the address.

The EXTOL instructions 'link" and 'unlink’ change the contents of the field for
the addresdyut not the contents of the floaaxiable.

Note: The description gien ab@e means that there is a significanfetiénce between
cases, when in the IFIELD using DBB a loop field name has been written, or a
numeric constant has been written using DBB in the IFIELD:

In case a loop field name has been specified, the attempts to write a constant by
EXTOL 'let'instruction,OFIELDs, EDB are irreleant for the vark of the data- |
base: before the package uses tidaesfrom the field, the actuahiue of the

loop field specified is read into the floatriable (and werwrites the old con-

tents, written thereventually by OFIELDs, EXDL 'let' instruction or EDB).

In case a humeric constant has been specified by DBB¢thal alue of this |
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constant is used by the packages when processing the database. It means the last
value written by OFIELDs, EXOL 'let' instruction or EDB and mostored in
the float \ariable is used by the packages.

OFIELD This is an output field, aNeing to set the calculated output (result) of the bloc
to ary other suitable field in the database.

This fieldare actually tw fields: one field for storing an address and the otherja
float variable for storing a numeric constant.

If -using the DBB- a alid loop field name has been written in the OFIELD, then
the address of this field is stored in the corresponding field. The name of the field
is displayed by DBB by datilt or using option ';'. If there is a loop field address
stored, then the package writes the actual (last calculatkd of the corre-
sponding float ariable into (the floatariable of)this loop field gery time the |
block containing the OFIELD is processed after thkie of this field has been
calculated. Thealue stored in the floatwiable of the OFIELD can be displayed
using the option ', of the DBB.

If -using the DBB- a constant has been written in the OFIELD, then this constant
is stored in the corresponding floatriable and the address field is neatko

contain naaddressThe contents of the floaariable is displayed by DBB in this |
case by defult or using option ', or ';". If there is no loop field address stored,
then the package "uses"” the actusle ofthe float ariable. |
The EXTOL instruction 'unlink' marks the address field of OFIELD to contain
noaddressThe contents of the floaaxiable is displayed by DBB in this case by]
default or using option '," or ';". If there is no loop field address stored, then the
package "uses" the actuallwe ofthe float ariable for thealgorithm d this |
block.

OFIELDs of the database, EDB and EX[ 'let’ instruction writing to the
OFIELD change the contents of the floatigble onlybut not the contents of
the field for the address.

The EXTOL instructions 'link" and 'unlink’ change the contents of the field for
the addresdyut not the contents of the floaakiable.

Note: The description gien aboe means that there is a significdifference etween |
cases, when in the OFIELD using DBB a loop field name has been written, and
cases when a numeric constant has been written using DBB in the OFIELD:

In case a loop field name has been specified, the attempts to write a constant by
EXTOL 'let' instruction, OFIELDs, EDB are irrefent for the wrk of the data-

base: before the package uses tidaesfrom the field, the actuahiue of the

loop field specified is read into the floatriable (and werwrites the old con-

tents, written thereventually by OFIELDs, EXDL 'let' instruction or EDB).

In case a humeric constant has been specified by DBB, the aaitumb¥ this

constant is used by the packages when processing the database. It means the last
value written by OFIELDs, EXOL 'let’ instruction or EDB and mostored in

the float \ariable is used by the packages.

FLOAT This field contains aalue of type float (6 decimal digits precision)
It is a float ariable the contents of which can be modified

* by DBB (Data Base Builder)

* by EDB (EXTOL DeBugger)

* OFIELDs from the database

* by EXTOL 'let' instruction

* by EXTOL 'set' instruction in special cases
» from the Graphical User Inteate |
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BYTE

BIT

BINARY

STRING
ELT Name
WORD

Note:

Field Types

is a byte ariable suitable for storing irger \alues between 0 and 255 the con-
tents of which can be modified

by DBB (Data Base Builder)

by EDB (EXTOL DeBugger)

OFIELDs from the database

by EXTOL 'let" instruction

» from the Graphical User Intexte

|is a bit\ariable suitable for storing irder \alues 0 or 1, the contents of which
can be modified

* by DBB. DBB encrypts deliberately thalues 0 and 1,
» asking for input in the form of A,M,D,R etc.
« and displaying then TO, MAN, DIR, REV etc.

» by EDB

* OFIELDs from the database

* by EXTOL 'let' instruction

* by EXTOL 'set' instruction in special cases

» from the fceplate in special cases

is a bit within a 8 or 16 bit entitghe other bits of which ka different (inde-
pendent) meaning. The bit can be set or cleared

» by DBB using the "loop field name" of the BARY.

Changing the alue of the BIMRY bit

« by EDB

* OFIELDs from the database

* by EXTOL 'let' instruction

is possible, bt it requires reading of the whole entity (using the loop field name
of ary of the BINARYs belonging to this wrd), bit manipulation of the contents
of this entity using operators BNDBAND, BOR or using other means and

writing the modified entity back to the databaseaiagsing the loop field name
of ary of the BINARYs belonging to this ard).

The reference to an inddual bit of the entity is as folles:
» Bits are numbered from 1 to 8 (or 1 to 16)

« Bit 1 (0x0001) being the least significant bit and B{©80080) or 16 |
(0x8000) being the most significant bit.

is a character string of the specified length.
is a string the contents of which isaid ELT name.

is a 16 bit unsigned avd variable, the separate bits of which mayéhdifferent
(independent) meaning or it is handled as an unsigned short by the control pack-
age internally

Range: 0...65535

When reading or writing such fields as a whole from within EXRpplication
programs, bewgare, that EXOL treats the ariable type intger as aigned

short. Therefore, if EXDL intends to manipulate such database fields, it is rec-
ommended to use thawable typdong.

Changing the alue of separate bits in thiovad

- by DBB
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« by EDB

* OFIELDs from the database

* by EXTOL 'let' instruction

is possible, bt it requires reading of the wholeovd, bit manipulation of the |
contents of this wrd using operators BNDBAND, BOR or using other means

and writing the modified ard back to the database. Performing the instructions
from EXTOL - use the ariable type long.

DUE STATE is the number of theverwrite state @R if OVR # 0 orthe number of the inter- |
lock state INLK (if O/R=0 and INLK # 0) or the number of the desired state
DEST (if OVR=0 and INLK=0).

Field Access For each field ifALPHABETICAL LIST OF FIELDS” on pagél6, thereisa |
type gven as:
« R,W - The field may be Read and Written to.

* R - The field may be read onljote that this does not memt the user from
writing to the field. Fields madd as R (read only) shoulduas be written to
by the application engineer
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6. PROCESSING OF THE DATABASE

6.1. ANALOG SIGNAL PROCESSING

Analog data, such as temperature, pressure or chemical prgoehyas pH, is
transmitted by the measurement transducer in the form of a standardized (ISA
S50.1-1982) direct current (DC) analog signal whichaised between 4 and 20
mA or between 0 and 20 mA or between 0 and 5 V or between 1 and 5 V
depending on the transducer selected.

The electronic of the I/O card transforms the analog signal periodically in a dig-
ital signal (a bit pattern, which can be interpreted as a whole number). In case the
electronic of the 1/0 card detects itself an eritgpasses this information in the

bit pattern, too. The rules, according to which an anadtigeis ransformed ina |

bit pattern can (and do) &&f from one type of the I/O electronic to the other

type even if the whole electronics is prided by one supplier

The bit pattern istored in the block defining the harahg 1/0 modules for the
MFC. This rav value is typically stored by the appropriate haadsscanner

The further processing of thewalata is done by the control package "Continu-
ous Control Egcutive" CCEX.

6.2. PROCESSING OF SENSOR BLOCK

Every 0.5 sec each input kwa in the SyCOS database to be a sensors are
checled, whether it has to be processed. This is done using the fields SCAN,
PHAS (and POLL) in the SENSOR block of the database.

If the given sensor has to be processed, its processing encompassésdollo

steps:

* The scanner o provides a bit pattern with a numerialue
between 0 and 65535

» Check whether the numerialue of the processed bit pattern is
within the limits specified by the fields MLO and MHI. If not,
the loop error on this sensor is raised

* In case either the har@wne status reports amerrun or underrun
of the input alue (on 4-20mA signals) or the MLO/MHales
are hit there is automatically an error generated. The user cah
prevent the error by specifying av@input \alue and enabling
the sa&e input \alue function. In this case adid \alue will be
used instead of the measuredue.

» Transformation according to the breakpoint table, specified in
the field LINC. The purpose of this processing should be to
transform the intger \alue in the range of 0 to 65535 to a "nor-
malized \alue" in the range between 0.0 and 1.0

» The \alue proided by the breakpoint tablelisearly rans- |
formed using the contents of the fields ZERnd SRN to the
"value in engineering units".
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» The transformedalue in the engineering units is smoothed

according to the contents of the field SMOO

* In case DSPB >0 the smoothealue is lost; the outputalue of the
DSPBth block is stored in the MEAS field insteddnky) in case
DSBL = 0, the smoothedalue is stored in the field MEAS of the SEN-
SOR block ands available for further pr ocessingoy other blocks of the
database. On thadeplate display is the MEASMe displayed within
the limits DZER and (DSPN-DZER) and with DPL digits after decimal
point.

* The MEAS \alue is checld aginst the alarm limits stored in the fields
DHI, DLO, HI, LO, HIHI, LOLO, ROC of the SENSOR block for those
alarms, which hae not been inhibited (see fields IDHA, IDLA, IHHA,
ILLA, IHIA, ILO A, IRCA, ILEA). If any of the not inhibited alarms (or a
not inhibited loop error) has been detected for a period of time longer
than (ATIM * poll-time), the corresponding alarm bit is raised in the field
ALMS.

If an alarm bit has been raised and the MEARB& difers from
its alarm alue for more than DBND, the corresponding alarm
bit in the ALMS field is cleared.

e The most significant alarm of the alarms in the field ALMS is selected
using the informatiofrom the fields DHM, DLM, HHM, LLM, HIM, |
LOM, RCM, LEM and DHC, DLC, HHC, LLC, HIC, LOC, RCC, LEC
and the corresponding (single) bit is raised in the field ASTR. This alarm
is displayed in theafceplate and in the graphics for theegi measured
value

* New alarms ar@accompaniedymessages on the alarm destinations, |
specified in the fields ADn, if the output of (all) messages has not been
inhibited (AMIH)

* New alarms can be accompanied by the Alarm Annunciation, if desired.
This is ruled by the contents of the fields ANDH, ANDL, ANHH, ANLL,
ANHI, ANLO, ANRC, ANLE.

* New alarms on a SENSOR block or disappearing of these alarms causes a
predefined action EFNC on predefined EXToperation OPWK and
predefined EXDL step SPWK.

The alarms, which & to actvate the action specified are
defined in the fields ENDH, ENDL, ENHH, ENLL, ENHI,
ENLO, ENRC, ENLE.

Note thatany of the alarms specified causes sameadion |
EFNC on the EXDL operation OPWK and its step SPWK

* The same EXOL action is actiated if MEAS passes the thresholdue

THLD up and ENTU is set to 1 or if MEAS passes the threshallgev
THLD down and ENTD is set to 1.

» The control blocks (as CALC, SPID, SPLIT) specified in the fields CB1
to CB2 in the SENSOR block are processed in the sequence 1, 2 ... 8.

« If a control block is specified in the field CBn, the block is initialized if
the flag in its INIT field is set. The initialisation is determined by the con-
tents of the field ITYP

If the initialized block is the display block DSPL, the INIT flags

of all slave blocks SBn are set as part of the initialization proce-
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dure of the DSPL block.

Note: This means that sla blocks, which hae a higher sequential number thha
DSPB will be initialized and processed in the same scan in which the D&PB I/
initialized; slare blocks with sequential numbersvier than DSPB will be ini-
tialized and processed in the fallmg scan.

6.3. PROCESSING OF SWSENSOR BLOCK

The processing of the sofane sensor blocks SWSENSOR is closely related to
the processing of the SENSOR block.

The CCEX package decidegeey 0.5 seconds whether thegi SWSENSOR
block has to be processed or not, using the information in the fields SCAN,
PHAS (and POLL).

Note, the SWSENSOR blocks are processed within the sequence of processing
the SENSOR blocks, not after all SENSOR blockseHzeen processed! This
means that the MEASalues of SENSOR blocks, which thegi SWSENSOR

uses for its calculations, need not todaeen already updatedes if they are

going to be updated in the same scan.

The first steps of the processing, described for SENSOR block, are skipped in
case of the processing of SWSENSOR blocks.

The processing of the SWSENSOR block depends ondlighve data comes in
its INP field(!):

« |If the data areead inthe INP field, thg are transformed in engineering
units using the contents of the fields ZERnd SRN. Because (virtually
all) readable dta in the SyCOS database (e.g. MEAS) are already in |
engineering units, the meaningfulues of ZER® = 0 and of SN = 1
(which means multiplying thealue by 1 and adding 0, i.e. not changing
the data at all).

After having been "transformed" to engineering units the readliney
from the INP field is smoothed according to the contents of the SMOO
field.

» If the data arevritten to the INP field, the @lues in ZE® and in SRN
are irrel@ant, because no transformationdslplace. @ compensate this
disadantage, the written-to data are not smoothed either; the contents of
the field SMOO is irreleant.

After this first step of processing of the SWSENSOR block, thevioitp
processing steps are equal to the stegscribed in connection with the process}
ing of SENSOR blocks, which i@ been praided with the thick bllet

6.4. PROCESSING OF CONTR BLOCK

After all SENSOR and SWSENSOR blockvbdeen processed,
the CONTR blocks are processed.

The processing of the CONTR block itself &y similar to the

processing of the SWSENSOR block. The maifediihces a

 The CONTR block does not doyaoorversion from rav input
data to an engineerin@hie. The engineeringalue is read in
from another block (typically a SENSOR).

* The CONTR block ta#s aver the SRN from the SENSOR
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block it reads its measurement from.
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7.  ALPHABETICAL LIST OF FIELDS

The following chapter contains an alphabethical list of all fields listed in the
tables of the prgous sections.

7.1. A -Uncompensated flav in MFCALC block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: MFCALC

Properties: A is the \alue of thevolumetric flow of the gs, measured with an orifice at tem-

perature T and pressure P

Thevolumetric flow of the @s is transformed to theassflow at reference tem-
perature (e.g. 0 @eC) and reference pressure (e.g. 1 atm) using the equation

A*S(E*(B+D)/(C+F))
where:
* Ais the uncompensate@dametric flav rate,
e Sis the square root opergtor
» B s the gquge pressure reading,
» Cisthe temperature in geees F or C,
e Dis the ofset of the guge pressure to absolute pressure,

» E is the reference absolute temperatuvaldd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deees F to dgrees Rankine (460), or ofset
of temperature in dgees C to drees Kelvin (273).

For further detailsSee “MFCALC - COMPENSAED GAS MASS FLQV
BLOCK” on pagel39

7.2. A -Block inputin LB block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: LB

Properties: This input may be aariable read from another block, ariable written by an

other block, or a constant. Input B is read after input A has been vedefbre
input C is read.

7.3. A - Setpoint STPT in LL block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: LL

Properties: Current setpoint A of the display block is displayed on #teplate as C. Note

that changing the "setpoint" from theckeplate does not change directly the
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value of A of the display block: it is the field BNvhich is accessed and
changed from theateplate.

The behsiour of the loop body block is dérent depending on whether the
value A isread in Aorwritten to A or a constant

If the value A isread inA, then at each poll thealue read is written to the field
ENA. If AROC is set to zero (0.0) then the field A (STPT) is set equal o EN
(=value read). If ARC is not zero (0.0) then the field A (STPT) is ramped from
it's previous \alue in increments (or decrements) of @@® each poll gcle until

the taget \alue in EM\ is reached.

If a value iswritten to A (STPT) from another block of the database, then no
ramping willtale place at all, irrespewgé of the alue in AROC.

If a value iswritten to ENA from another block of the database, then ramping of
A takes place, if ARC is not zero (0.0). The mechanism is the same as when the
setpoint is read in or the setpoint is changed froacaflate.

If the setpoint of the block is changed either fromma@eplate or through the
EXTOL instructionset <elt> set poi nt to <val ue>then the ne
value is placed into field EN If AROC is set to zero (0.0) then the field A
(STPT) is set equal to ENIf AROC is not zero (0.0) then the field A (STPT) is
ramped from i prevzious \alue in increments (or decrements) of R each

poll cycle until the taget \alue in EM\ is reached.

Depending on thealue of ITYP the &lue of A and simultaneously thalue of
ENA can be adjusted during the initialization:

7.4. AABS - State Alarm bit

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R

DEV, DEVICE, DEVINR DI, DEVOUT

The AABS bit is set when the loop is in state alarm.

7.5. ACOL - Alarm Colour, Alarm Rank

Field type:
Field Access:
Defined in Blocks:

Word
R

DEV, DEVICE, DEVINR DI, DEVOUT, SENSOR, SWSENSOR,
PCI

Properties: The ACOL field pravides information about the colour of the currently highest
ranking alarm. The field is used to animate graphical elements with the colour of
alarm |

7.6.  ACOS - Change of State Alarm bit |

Field type: Bit

Field Access: R

Defined in Blocks:
Properties:

DEV, DEVICE, DEVINR DI, DEVOUT
The ACOS bit is set when the logpChange of State alarm is set.

2.1

47



SyCOS CONTROL PACKAGE ALPHABETICAL LIST OF FIELDS
ACT - Actual statein digital devices

7.7. ACT - Actual state in digital devices

Field type: BYTE

Field Access: R

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: The ACT field contains the number of the state to be displayed as the actual, i.e.

green coloured state on tleeéplate. The contents of th€A field is written by
DCEX package in the digital diee block (DEVINRDEYV, DEVICE, DEVOUT,
DI).

The ACT field becomes the number of the first of the defined states, whose pat-
tern of the input (defined in fields S11 to S8I) matches the pattern obtained either
from the hardware read (for DEVDI, DEVINP blocks) or from the input combi-
nation obtained from the input fields (INP1 to INP8) of a DEVICE block.

The input bit pattern, when read from the haadkyis a straight forard pattern,
read from card IR, from the bank IPNT whose pattern is binary ande&iNB)
with the input mask INM.

In case of a DEVICE block, the inputilues obtained from inputs INP1 to INP8
are used to form a bit pattern of 8 bits, where tieesof INP1-1 represents bit O
(the least significant bit) and thalue of INP8 -1 represents bit 7 (the most sig-
nificant bit).

For DEVOUT blocks (blocks imolving no digital inputs) the actual stat€A is
set by DCEX equal the due state (i.&Rif OVR # 0 or INLK (if OVR=0 and
INLK # 0) or DEST (if O/R=0 and INLK=0)).

7.8. ACT - Direct or reverse action contol

Field type: BINARY

Field Access: R,W
ACT is the 13th bit in the ard ACT (decimal alue 4096, hevalue 0x1000).
This bit cleared (=0) means DIRect action,
This bit set (=1) means RE¥e action of the SPID block.

Defined in Blocks: SPID, NLP

Properties: If ACT = D (i.e. DIRect action, i.e. the 13th bit of therd/ IF is cleared) then
the error e(k) is computed by subtracting thkig of the B input (measurement)
from the setpoint:

e(k) = STPT-B
This means that Balues higher than the setpoint cause the error to becagne ne

ative and will result in outputs that tend to decrease. This is the desired case for
typical flov, heating/cooling or supply sidevid controls.

If ACT=R (i.e. RE¥rse action, i.e. the 13th bit of them is set) then the error
e(k) is computed by subtracting the setpoint from thalBe:
e(k) =B - STPT

This means that Balues higher than the setpoint cause the error to become pos-
itive and will result in outputs that tend to increase. This is the desired case for
dischage side lgel controls.
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7.9. ADDR - Bus Address

Field type:

Field Access:
Defined in Blocks:
Properties:

| WORD

|R.W

| RACK

| The lus address specifies the address assigned to a rack on a pusdessab

similar identification). This is typically the address defined for tleedoupler of
this hardvare unit.

This number must be unique teoid identity confits. Thealue may be between
0x0 & OxFF lut depends on the hardve in use.

Like BUS & MODEL, this field is used to access the 10 irde€, it depends on
the choice by the Automation Engineer & on the system supported3€e the

seperate manual describing the special /0 harehand he to define it on the

SyCOS system.

7.10. ADDR - Module Address

Field type:

Field Access:
Defined in Blocks:
Properties:

WORD
R,wW
ANAMODULE, DIGMODULE, ANACARD, DIGCARD

The moduleaddress specifies the address assigned to a modulevideptioe
possibility to the system to identify if.the hardvare in use consists of inde-
pendent modules on a process lithen the field ADDR contains thesh
address. If the hardwe is rather a “module” or “card” in a RX, the field
ADDR identifies the address of the “card” in the RA

This number must be unique teo& identity confits. Thealuelies tetween
0x0 & OxFF lut depends on the hardve in use.

Like BUS & MODEL, this field is used to access the 10 irded, it depends on
the choice done by the Automation Engineer & on the system supported 10’
Feel free to contact us for further information.

7.11. ADDR - Card address

Field type:

Field Access:
Defined in Blocks:
Properties:

HWLINK
R,W
SENSOR

The input is assigned to aystical location which must be made
known to the scanning sofewe. The pisical location is identified
by the follaving data:

* rack:
name (omumbe} of the rack chassis on this nodée rack is normally
identified by its tag name. The method using a number shoulddiéed
and is only there for compatibility reasons with oldersion of the sys-
tem. Note, thatwhen using theumber it actually refers to the internally
defined rack blocks, tlgebeing numbered sequentially from 1 to n (0 to
n-1 are thevin numbers shen by the databasailider utility “DBB”).

e card:
slot number within the rack. This is egalient to the card number in the
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Examples:

Notes:

ADEYV - Deviation Alarm bit

rack-block. This number is related to the card addressing and depends on

the type of the I/O hardave used. Please refer to the appropriate 1/O
hardware description (or scanner type).

e channet
channel on that card.

The card address is stored in the ADDR field, entered in thevfollo
ing format:

» #rack-card
e #module
The channel number is entered separately to the CHAN field (see CHAN).
| The following examples demonstrate the syntax:
Read analog inputs from card 1 in rack named MODBCRA
#MODB_RACK1- 1
Write to analog output on card 5 in rack named MODBCRA:
#MODB_RACK2- 5
Read digital inputs from a module named CAN_DIN1.:
#CAN_DI N1
Write digital outputs to a module named CAN_TRD
#CAN_DOT3

| 'tis important to diferentiate between addressing a card in £&RAr a module
(ANAMODULE, DIGMODULE) directly. In case of a RBK, there are no
modules with tag names defined, therefore the reference is trhtough@é RA
and the card numhdn case of a named DIGMODULE or AMODULE the
reference is through the modwé¢ag name.

7.12. ADEV - Deviation Alarm bit |

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R

DEV, DEVICE

The ADEV bit is set when the loagpDeviation alarm is set.

7.13. ADHI - DHI alarm bit

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R
SENSOR, SWSENSOR, PCI, CONTR

ADHlI bit is set when the dgation alarm high (dference between MEASlue
and the A (STPT)alue of the display block higher than the contents of the DHI
field) is present. See also ALMS.

7.14. ADLO - DLO alarm bit

Field type:
Field Access:

Bit
R
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Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: ADLO bit is set when the d&tion alarm lev (difference between the A (STPT)
value of the display block and MEA%Iue higher than the contents of the DLO
field) is present. See also ALMS.

7.15. ADn - n-th alarm destination (AD1 to AD16)

Field type: Byte
Field Access: R
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI,
DEVOUT, TIMER, UNIT
Properties: ADn contains the destinations (internal numbers, associated with the alarm

devices), where (all and ghalarms heae to be reported.

However, if the loop header block has alid parent unit specified in the PUNI
field, the alarm destinations specifiedhe parent unit block will be used
instead and alarm destinations specified in the ADn fields of the loop header
block will be neglected

The possible destinations are the alarm typers, alarm summary displays, batch
history (BHF) and log files configuredyamhere on the netark. Up to sixteen

(16) separate dces may simultaneously be designated to vecie alarm

data. The designation is by name to the disk file, display or printer at each opera-
tor console as assigned when the systasinstalled. Thealid names of alarm
destination names can be found in the configuratidrfite of the system.

BHF, OCX01, AT01 can be alid examples of the contents of ADn.

7.16. AHI - Setpoint high limit v alue

Field type: Float

Field Access: R,W

Defined in Blocks: CALC, LL, MFCALC, NLP, SPIDPID |

Properties: AHI contains the maximumalue the setpoint can besgn by the operator from
faceplate or from EX®L application programs.

Restrictions: The attempt to set setpoint higher than AHI from EXTresults in EXDL

runtime error

7.17. AHIGH - HI alarm bit

Field type: Bit

Field Access: R

Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: AHIGH bit is set when the alarm high (MEA@&Iue higher than the contents of
the Hl field) is presentSge ALMS - All present alarm bits” on pads3) |

7.18. AHIHI - HIHI alarm bit

Field type: Bit
Field Access: R
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SENSOR, SWSENSOR, PCI

AHIHI bit is set when the alarm high-high (MEA&lue higher than the con-
tents of the HIHI field) is presenGée ALMS - All present alarm bits” on
pages3)

7.19. ALE - Loop error alarm flag

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R

SENSOR, SWSENSOR, PCI, CONTR

The ALE bit is set when the loop is in loop error

The term loop error (sometimes referred to as LERR) is an ainah may be
caused by the folleing errors:

* Input from hardware is &ulty (either an analog channel outside the defined
hardware signal limits or a sere error in communication with the hard-
ware).

* Aninternal error has been detected (e.g. an error performing a calculatiop

caused anxeeption such as awsion by 0).
e A system internal error has occurred.

7.20. ALG - Device algorithm

Field type:

Field Access:
Defined in Blocks:
Properties:

Byte

R,W

DEV, DEVICE

Device algorithm specifies the method of processing digital signals.

The deice algorithm type can be wof the numbers in the folldng chart.
There is no prompt for this number when a DBB prototyp=DEVINR
DEVOUT or Dl is being used because the algorittatue is implicit in those
cases (i.e., DEVINP will automatically put alve of 1 into the algorithm field).

The DEV and DEVICE prototype will prompt for the algorithm type in case the
user wishes to change the aléf \value of 2. This is useful if the user wishes to
create a block that has no corresponding prototype fidt x<ample, a latching
input. The prototypes mentioned in the fallng chart are special prototypes of
the DEV block.

Algorithms for diferent digital deices
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Type Prototype Explanation
1 DEVINP Discrete input only
Allows up to 8 states
2 DEV Full discrete 1/0
DEVICE With feedback

Allows up to 8 states-eedback of the inputs may
be supervised if field OPTI is set to something >0.
A descrepangcafter the specified time causes a
discrepang alarm.

3 DEVOUT Discrete autput only |
Allows up to 8 states

4 DI Single bit input only
Allows 2 states
'Contact input’

5 Software deice for simulation of 8 states
Can simulate actions of real descrete output with
feddback input

7 --- Single bit latching discrete input

Table 17: Algorthms for differ nt device behaviour

7.21. ALMS - All pr esent alarm bits

Field type:

Field Access:
Defined in Blocks:
Properties:

Word
R
SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI, DEVOUT

This is a 16 bit non-prompted field, the widual bits of which are set by system
software according to all actual alarms.

If two or more alarmsxést simultaneously on a block, the ALMS field has tw
or more bits set (1 bit set for each alarm) (note tHerdifice to ASTR field).

The alarms and the positions of the bits raised are listed in thevifadldable:
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Alarm Bit mask (HEX) Condition of Alarm Alarm Rank

Limit Alarms

HI 0x0001 MEAS value > Hl alue 5

HIHI 0x0002 MEAS value > HIHI alue 4

LO 0x0004 MEAS value < LO walue 5

LOLO 0x0008 MEAS value < LOLO alue 4

Deviation Alarms

Deviation Hi 0x0010 difference between MEASalue 6
and A (STPT) alue of display
block greater than DHIlalue

Deviation Lo 0x0020 difference between A (STPTale | 6
of display block and MEASalue
greater than DLOalue

Rate Alarm

MV rate of 0x0040 difference between MEASues in | 7

change two succeeding scans greater than
ROC \alue.

Loop Error

LERR 0x0080 error related to the /O rack, e.g. | 1
hardware werscale, or aninternal
error, such as floating poinkeep-
tions, or database mismatches

Table 18: Types and Classes of Alarms in SENSOR block
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ALO - Setpoint low limit value

Bit mask .
Alarm (HEX) Condition of Alarm Alarm Rank

Deviation 0x0001 Desired state and actual state are 8
different after OPTI scans

State 0x0002 The actual state is a state with the 7
SnlE field set
Undefined 0x0004 Input bit mask does not matchyan| 9

of the enabled defined states

Loop Error 0x0008 Loop Error e.g. an attempt to read 1
or write from/to hardwre which
has &iled or is not properly
defined or ary internal errorsuch
as floating point)eeptions, or
database mismatches

COos 0x0010 The actual state @T) has 6
changed

ICOS 0x0020 The input alue (NAL) has 5
changed

DCOS 0x0040 The desired state (DESINLK or | 10

OVR) has changed

Table 19: Types and Classes of Alarms in digital blocks

Note: There are alarm conditions, which by definition do omigtefor 1 scanycle.
The following alarm types are of this nature:

+ COS
* ICOS
« DCOS

7.22. ALO - Setpoint low limit value

Field type: Float

Field Access: R,W

Defined in Blocks: CALC, LL, MFCALC, NLP, SPID PID

Properties: ALO contains the minimumalue the setpoint can bevgn by the operator from

faceplate or from EX®L application programs.

The attempt to set setpointier than ALO from EXOL results in EXDL
runtime error

7.23. ALO - LO alarm bit

Field type: Bit
Field Access: R
Defined in Blocks: SENSOR, SWSENSOR, PCI
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ALOLO - LOLO alarm hit

The ALO bit is set when LO alarm (MEASWer than the alue of LO field) is
present.

7.24. ALOLO - LOLO alarm bit

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R
SENSOR, SWSENSOR, PCI

The ALOLO bit is set when LoLo alarm (MEASWer than the alue of LOLO
field) is present.

7.25. ALOP - Loop error alarm bit

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R

DEV, DEVICE, DEVINR DI, DEVOUT

The ALOP bit is set when the loop is in loop error

7.26. ALRM - Alarm condition (color) code

Field type:

Field Access:
Defined in Blocks:
Properties:

Word
R
SENSOR, SWSENSOR, PCI, CONTR, DBEVICE, DEVINR DI, DEVOUT

The walue of the ALRM field is zero if no alarm is present, it contains the colour

code of the most relant (most critical) alarm present.

* 1 =alarm no more present, not yet ackizulged

e 2 =not major alarm

* 3 =major alarm

* 4 =critical alarm

» 16 = annunciator on (or’ed together with other information)

7.27. AM - Auto / Manual status flag br loop body blocks

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R.(W)
CALC, DELAY, LB, LL, MFCALC, NLP, SPID,PID, SPLIT

AM flag is checkd by the control package to decide whether the particular loop

body block has to be processed or not.

If AM is set (1 or Y), then the block is processed, if AM is cleareaf (9), then
the block is not processed.

The AM flag is set during the initialization process (when INIT has thgen

The AM flag is cleared when the block is set to MANU after flag TMAN has
been set.

When the flag is set (=1) or cleared (=0), it has the saf@et ef if the block is
set to AJTO or set to MANIAL, i.e. the complete initialization is performed or
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the complete setting to MNAL processing is performed.

Type of processing if AM = 1 depends on the type of the bloakvad, , initial-
ization is performed as defined through ITYP flags:

SPID block calculates the output according to the PID algorithmus;
CALC block calculates the output according to the equation EQN;

DELAY block checks whether the inputiue STPT has to be passed to the out-
put;
SPLIT block calculates the outputs according to the algorithmus selected;

When AM = 0 the output of the block is set according to normahMi@imavhen
block is switched to MNWL (i.e. the output may stay unchanged or is@inito
a predefined position).

The usage of TMAN, INIT and AM fields i@ the same #&dcts.

See “SLA/E - Block to be a sk& block” on pagd 65 |
Example: The usage of TMAN, INIT and AM fields can be demonstrated onwailp

example:

Assume the 'siee’ loop LOOPS should belmaccording to the ‘'master’ loop

LOOPM:

if LOOPM has just been switched from MAKU to AUTO,

then LOOPS should be initialized (set td&JAO via flag INIT)

endif

if LOOPM has just been switched fronryAO to MAN,

then LOOPS should be de-initialized (set to MAN via flag TMAN)

endif

Assume, the display block of LOOPM is block 3, the display block of LOOPS is

block 5.

The task can be sad including tvo CALC block to LOOPS, e.qg.
CBé6:

EQN: A=B&C=D?E:F If

A: LOOPS:6.C mode of LOOPM during the last poll
B: 0 was MANUAL and

C: LOOPM:3.AM mode of LOOPM nw

D: 1 is AUTO

E: 1 then set 1

F LOOPS:5.INIT else lese unchanged

OUT: LOOPS:5.INIT the INIT flag of the display block of LOOPS
OLC: 0

OHC: 1

CBT:

EQN: A=B&C=D?E:F If

A: LOOPS:7.C mode of LOOPM during the last poll
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B: 1 was AUTO and

C: LOOPM:3.AM mode of LOOPM nw

D: 0 is MANUAL

E: 1 then set 1

F LOOPS:5.TMAN else lese unchanged

OUT: LOOPS:5.TMAN the TMAN flag of the display block of
LOOPS

OLC: 0

OHC: 1

This technique wrks reliably gen if the two loops ivolved hae completely
different POLL times and PHASes.

7.28. AM - Enable manual interventions flag br digital devices

Field type: Bit

Field Access: R,wW

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: AM = A (1) means that the dige is in non-manual mode, the operator has no

access to the gize (using the SETPOINT function).
To allow the operator manipulations thevaee must be in MANWL mode (AM

=M (0)).
EXTOL can operate the diee in either mode.
Restrictions: The AM field change (i.e. switching thewitee from MANUAL to AUTO or
vice wersa) through DBB or from the operator console can be prohibited with the
field ALMK (See AMLK - Auto manual lock” on pagé8) |

7.29. AMIH - Alarm message inhibit

Field type: Bit

Field Access: R,wW

Defined in Blocks: SENSOR, SWSENSOR, PCIl, CONTR, DEBEVICE, DEVINR DI, DEVOUT

Properties: AMIH =Y causes (all types of) alarm messages from a particular loop to be
inhibitted.

Note: * With AMIH =Y alarm states are still displayed on the group display

e With AMIH =Y alarm bits in fields ALMS and ASTR are still set according
to same rules as with AMIH = N.

7.30. AMLK - A uto manual lock

Field type: Bit

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT, CALC, DELAY, LB, LL, MFCALC,
NLP, SPID, SPLIT

Properties: If AMLK field is set (Y or 1) then the operator on the OC isvpreed to switch

the loop / the déce over from AUTO into MANUAL mode and vice ersa.
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Clearing the AMLK field allavs the Operator @in to manipulate the loop / the
device.

7.31. ANCOS - Annunciate change of actual state alarm

Field type: Binary
Field Access: R,W
ANCOS is the 5th bit in theevd ANCOS (decimalalue 16, he value
0x0010).
Defined in Blocks: DEV, DEVICE, DEVINR DI
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANCOS =Y causes the change of actual state alarm to be annunciated on those
consoles which are specified in the ADn fields of the loop header block or if
PUNI field contains aalid unit name- in the ADn fields of the parent unit block.
(For change of actual state alar&ee ALMS - All present alarm bits” on

page53.)

7.32. ANDCS - Annunciate change of desed state alarm

Field type: Binary
Field Access: R,W
ANDCS is the 7th bit in the ord ANDCS (decimal @lue 64, he value
0x0040).
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANDCS =Y causes the change of desired state alarm to be annunciated on those
consoles which are specified in the ADn fields of the loop header block or if

PUNI field contains aalid unit name- in the ADn fields of the parent unit block.

(For change of desired state alar®ee ALMS - All present alarm bits” on

page53)

7.33. ANDH - Annunciate deviation high alarm

Field type: Binary
Field Access: R,W
ANDH is the 5th bit in the wrd ANDH (decimal ®lue 16, he value 0x0010).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANDH =Y causes the dé@tion high alarm to be annunciated on those consoles
which are specified in the ADn fields of the loop header block or if PUNI field
contains a alid unit name- in the ADn fields of the parent unit bloclor (&evi-

ation high alarmSee ALMS - All present alarm bits” on pads) |
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7.34. ANDL - Annunciate deviation low alarm

Field type: Binary
Field Access: R,W
ANDL is the 3th bit in the wrd ANDL (decimal alue 4, hg value 0x0004).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANDL =Y causes the dgation lov alarm to be annunciated on those consoles
which are specified in the ADn fields of the loop header block or if PUNI field
contains a alid unit name- in the ADn fields of the parent unit bloclor (Bevi-

ation lov alarm: See ALMS - All present alarm bits” on padsS) |

7.35. ANDV - Annunciate difference between actual and desd state
alarm

Field type: Binary
Field Access: R,W
ANDV is the 1st bit in the wrd ANDV (decimal alue 1, hg value 0x0001).
Defined in Blocks: DEV, DEVICE
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theaft that an alarm has occurred.

ANDV =Y causes the dérence between the actual and the desired states alarm
to be annunciated on those consoles which are specified in the ADn fields of the
loop header block or if PUNI field containsaid unit name- in the ADn fields

of the parent unit block. ¢F difference alarmSee ALMS - All present alarm

bits” on pages3)

7.36. ANHH - Annunciate high-high alarm

Field type: Binary
Field Access: R,W
ANHH is the 2nd bit in the ard ANHH (decimal alue 2, hg value 0x0002).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANHH =Y causes the high-high alarm to be annunciated on those consoles
which are specified in the ADn fields of the loop header block or if PUNI field
contains a &lid unit name- in the ADn fields of the parent unit bloclor (figh-

high alarm seeSee ALMS - All present alarm bits” on padsS) |

7.37. ANHI - Annunciate high alarm

Field type: Binary
Field Access: R,W
ANHI is the 1th bit in the wrd ANHI (decimal walue 1, hg value 0x0001).
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Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: An audible annunciator is located at each operator console for the purpose of
calling attention to theaftt that an alarm has occurred.

ANHI =Y causes the high alarm to be annunciated on those consoles which are
specified in the ADn fields of the loop header block or if PUNI field contains a
valid unit name- in the ADn fields of the parent unit blockor (Hi alarm:See

“ALMS - All present alarm bits” on padsS)

7.38. ANICS - Annunciate change of input \alue alarm

Field type: Binary
Field Access: R,W
ANICS is the 6th bit in the ard ANICS (decimal &lue 32, he value 0x0020).
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANICS =Y causes the change of inpatue alarm to be annunciated on those
consoles which are specified in the ADn fields of the loop header block or if
PUNI field contains aalid unit name- in the ADn fields of the parent unit block.
(For change of inputalue alarmSee ALMS - All present alarm bits” on
page53)

7.39. ANLE - Annunciate loop error alarm for sensor blocks

Field type: Binary
Field Access: R,W
ANLE is the 8th bit in the wrd ANLE (decimal alue 128, he value 0x0080).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANLE =Y causes the loop error alarm to be annunciated on those consoles
which are specified in the ADn fields of the loop header block or if PUNI field
contains a alid unit name- in the ADn fields of the parent unit bloclor(Bop
error alarmSee ALMS - All present alarm bits” on pads3) |

Note: There is a dferent bit used for the same error type ovickeblocks:See ANLE
- Annunciate loop error alarm fordee blocks” on pagél

7.40. ANLE - Annunciate loop error alarm for device blocks

Field type: Binary
Field Access: R,W
ANLE is the 4th bit in the ard ANANLE (decimal alue 8, hg value 0x0008).
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.
ANLE =Y causes the loop error alarm to be annunciated on those consoles
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which are specified in the ADn fields of the loop header block or if PUNI field
contains a alid unit name- in the ADn fields of the parent unit bloclor(Bop
error alarmSee ALMS - All present alarm bits” on pads3) |

There is a dierent bit used for the same error type oviceblocks:See ANLE
- Annunciate loop error alarm for sensor blocks” on &ye

7.41. ANLL - Annunciate low-low alarm

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

ANLL is the 4th bit in the wrd ANLL(decimal alue 8, hg value 0x0008).
SENSOR, SWSENSOR, PCI

An audible annunciator is located at each operator console for the purpose of
calling attention to theafct that an alarm has occurred.

ANLL =Y causes the l-low alarm to be annunciated on those consoles which
are specified in the ADn fields of the loop header block or if PUNI field contains
a\alid unit name- in the ADn fields of the parent unit bloclkr(EoLo alarm:

See ALMS - All present alarm bits” on pads3) |

7.42. ANLO - Annunciate low alarm

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

ANLO is the 2nd bit in the rd ANLO (decimal @lue 2, hg value 0x0002).
SENSOR, SWSENSOR, PCI

An audible annunciator is located at each operator console for the purpose of
calling attention to theafct that an alarm has occurred.

ANLO =Y causes the @ alarm to be annunciated on those consoles which are
specified in the ADn fields of the loop header block or if PUNI field contains a
valid unit name- in the ADn fields of the parent unit blockr (Eo alarm:See
“ALMS - All present alarm bits” on padsS)

7.43. ANRC - Annunciate measued value rate of change alarm

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

ANRC is the 7th bit in the ard ANRC (decimal alue 64, he value 0x0040).
SENSOR, SWSENSOR, PCI

An audible annunciator is located at each operator console for the purpose of
calling attention to theafct that an alarm has occurred.

ANRC =Y causes the measuraue rate of change alarm to be annunciated on
those consoles which are specified in the ADn fields of the loop header block or
if PUNI field contains aalid unit name- in the ADn fields of the parent unit

block. (For definition of measuredalue rate of change alar@ee ALMS - All
present alarm bits” on pa§a)
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7.44. ANST - Annunciate error status alarm

Field type: Binary
Field Access: R,W
ANST is the 2nd bit in the @rd ANST (decimal alue 2, hg value 0x0002).
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANST =Y causes the error status alarm to be annunciated on those consoles
which are specified in the ADn fields of the loop header block or if PUNI field
contains a alid unit name- in the ADn fields of the parent unit blockor (@efi-
nition of annunciate error status alargee ALMS - All present alarm bits” on
page53)

7.45. ANUN - Annunciate undefined state alarm

Field type: Binary
Field Access: R,W
ANUN is the 3th bit in the wrd ANUN (decimal alue 4, hg value 0x0004).
Defined in Blocks: DEV, DEVICE, DEVINR DI
Properties: An audible annunciator is located at each operator console for the purpose of

calling attention to theafct that an alarm has occurred.

ANUN =Y causes the undefined state alarm to be annunciated on those consoles
which are specified in the ADn fields of the loop header block or if PUNI field
contains a alid unit name- in the ADn fields of the parent unit bloclor (&efi-

nition of annunciate undefined state alaB®e ALMS - All present alarm bits”

on pages3)

7.46. AQT - Analog output block

Block-Type: AOT
Record-Type: AQOT
Properties: This is the analogue output block. No periodical processing is performed on this

block type. It is a "placeholder" for all parameters required to define the-beha
iour of an analogue output. The analogue out is immediately performed, when a
link in any OUT field «ists to the AT block, and the control block with the

OUT field is processed.

The \alue to be written out by theGY blocks has to be written to the field QUT|
Example: |
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Loop: R131TC10
CONTR

SPID

OUT: R121R33:0.0UT

AOT

OUT: MODB_RACK1-1

Figure 2: Ooutput from a contmoller to AOT block

7.47. AROC - Setpoint rate of change limit

Field type: Float

Field Access: R,W

Defined in Blocks: CALC, LL, MFCALC, NLP, SPID PID |
Properties: AROC contains the maximum alled change of setpoint per POLL time.

The taget setpoint is found in field ENand the incremented setpoint is found
in field STPT If the absolute alue of the diierence between ElNand STPT is
greater than ARC, then STPT + ARC (if ENA > STPT) or STPT - ARC (for
ENA < STPT) is stored in STPT

AROC = 0 means no limitation on rate of change Q&R= 0 and ARC =
99999 are equalent)

This feature can be used to ramp a setpoint.
Note: The user should benare of the follaving fact:

when the setpoint of a control block has been set, while the block is still in
MANUAL mode and ARC is not equal to 0.0, and the control block is then
switched to AITO mode, the setpoint STPT is already incremented by the
the amount specified in ABC, i.e. before the first normal scan of the block
has takn place. l.e. thealue in STPT (or A) on the first normal scan has
already a alue incremented twice by the amount of @R

7.48. AROC - Measured value rate of change alarm bit

Field type: Bit

Field Access: R

Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: The ARDC bhit is set when the rate of change alarnfddihce between MEAS

values in tw following scans greater than thalwe in the RC field) is present.
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7.49. ASTR - Most critical (most relevant) alarm bit

Field type: Word

Field Access: R

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEBEVICE, DEVINR DI, DEVOUT
Properties: This field is a 16 bit non-prompted field which contains a bit-pattern indicating

the most critical alarm of the set of alarmgs#@ng on the block at this moment
of time. It is the alarm which is currently displayed on #eeplate display of
the operator console.

If two (2) or more alarmsxést simultaneously on the sensor block, the ASTR
field has neer more than 1 bit set (note thefdiEnce to ALMS field).

The alarms and the positions of the bits raised are to be found under ARS4S (
“ALMS - All present alarm bits” on padsS).

The currently most important alarm indicated by this field is determined as fol-
lows:

« Determine, which alarms are of the most important type:
e 1 critical alarm
* 2 major alarm
e 3 minor alarm

» Determine, which alarm has the highest "Alarm Rank" (as defined in
“ALMS - All present alarm bits” on pads8), where the most important one |

is rank 1.
7.50. ATIM - Alarm delay time (in seconds) |
Field type: WORD |
Field Access: R,wW
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEBEVICE, DEVINR DI,
DEVOUT
Properties: ATIM contains the number secondstte alarm detection (of grand all alarms) |

has to be delayed by

This is useful to suppress intermittent error conditions. The normal alarm actions
only talke place after the alarms has permanently been present fovehe gi

period of time. The time starts to countag when the alarm has cleared. Note
that this applies to all alarm types.

Note: The user should benare of the dct, that there are alarms which are by defini-
tion only present for 1 scayae (e.g. DCOS and ICOS). Therefore TIM is
set to a wlue of nonzero, these alarms wilvee shev up arymore.

7.51. AUND - Undefined state alarm bit

Field type: Bit

Field Access: R

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: The AUND bit is set when the undefined alarm (actual state input bit pattern

does not fit ap enabled defined state) is present.
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7.52. B - Gauge pessue in MFCALC block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: MFCALC

Properties: B is the @uge pressure reading.

Thevolumetric flow of the @s is transformed to theassflow at reference tem-
perature (e.g. 0 eC) and reference pressure (e.g. 1 atm) using the equation

A*S(E*(B+D)/(C+F))
where:
» Ais the uncompensatedametric flav rate,
» Sis the square root operator
» B s the gquge pressure reading,
e Cisthe temperature ingieees F or C,
» Dis the ofset of the guge pressure to absolute pressure,

» E is the reference absolute temperatuveddd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deses F to dgrees Rankine (460), or ofset
of temperature in dgees C to dgrees Klvin (273).

See “MFCALC - COMPENSAED GAS MASS FLQV BLOCK” on pagel39 |

7.53. B - Block input of CALC blocks, LB blocks and PID blocks

Field type: IFIELD

Field Access: R,wW

Defined in Blocks: CALC, LB, NLP, SPID PID |
Properties: This input may be aariable read from another block, ariable written by

another block, or a constant. Input B is read after input A has beenuead, b
before input C is read. Depending on théue of the ITYP field the contents of
the B field can determine the contents of theAEXd STPT (A) fields during
the initialization of the blockSee “ITYP - Initialization type for control blocks”
on pagel19

The input term B to a PID-block is usually the MEAS field of a sensor or a con-
troller block.

During initialization of a CALC block the B input is read before @hre is used
for initializing A value (see ITYP =0, ITYP = 2).

7.54. BAFI - Batch file number

Field type: String
Field Access: R
The field is implicitly set from EXDL, using the instruction
batchlog into ...
Defined in Blocks: UNIT
Properties: Actual name of the Batch history files for this unit.
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Warning:

BUS - Bus Number

It is strictly prohibited to change this field from EQRI, because this may
obstruct the normal function of the MFC!

7.55. BUS - Bus Number

Field type:

Field Access:
Defined in Blocks:
Properties:

Examples:

Byte

R,W

ANAMODULE, DIGMODULE, RACK

The lus number specifies whicludis used to access to the I/O modules.

The hus number depends on the I/O haagevused as well as on the used MFC
See the specific manual for the 1/O Haadevused.

| Example for the CAN modules (MMODULE, DIGMODULE) with a
486DX2 MFC:

Table 20: Bus Number Signification (example)

Bus P
Number Signification
0 The module is connected usingxaeznal lus cable
1 The module is connected using the interna bf the MFC

Like ADDR & MODEL, this field is used to access the 10 irgte€f it depends
on the choice done by the Automation Engineer & on the system suppowed 10’
Feel free to contact us for further information.

7.56. C - Temp deg F in MFCALC block

Field type:

Field Access:
Defined in Blocks:
Properties:

IFIELD

R,W

MFCALC

C is the temperature in gieees F or C

Thevolumetric flow of the @s is transformed to theassflow at reference tem-
perature (e.g. 0 @eC) and reference pressure (e.g. 1 atm) using the equation

A*S(E*(B+D)/(C+F))
where:
e As the uncompensatedametric flav rate,
» Sis the square root operator
» B s the gquge pressure reading,
e Cisthe temperature ingeees F or C,
» D s the ofset of the guge pressure to absolute pressure,

» Eis the reference absolute temperatuveddd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deces F to dgrees Rankine (460), or ofset
of temperature in dgees C to dgrees Klvin (273).

For further detailsSee “MFCALC - COMPENSARED GAS MASS FLAQV |
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C - Block input in CALC block and LB block

BLOCK" on pagel39 |

7.57. C -Block input in CALC block and LB block

Field type:
Field Access:
Defined in Blocks:

IFIELD
R,W
CALC, LB

Properties: This input may be aariable read from another block, ariable written by an
other block, or a constant. Input C is read after input B has been u¢befdre
input D is read.

7.58. Cn-Card C01to C32 |

Field type: Internal field type

Field Access: This field can only be entered and displayed using DBB.

Defined in Blocks:
Properties:

RACK

The fields can be configured with the actual names of the 1/O cards in the appro-
priate rack or (or chassis). The rules to be applied depend on the type of hard-
ware in use.

See the specific manual for the I/O Haadevused, where a list of the card type
will be found.

7.59. CALC - CALCULA TION BLOCK and LB - LOGIC BLOCK

Block-Type:
Record-Type:
Properties:

Note:

CALCor LB
CALC

The CALC or LB block is a loop body block which pides a general calcula-
tion capability for up to six (6) inputs anddwgpecial ariables M and R.

The A input (STPT) of the CALC block can be initialized (see A).
The inputs STPT(A), B, C, D, E, F are read in in this sequence.
The \alue of the output is calculated according to the equation EQN.

The output alue, limited by the alues OHC and OLC, is written to the OUT
field. If there is an address of a database field in the OUT field, the ahmasy
written also in this field.

The CALC block is used within analogue loops and may be used to form a con-
troller, i.e. a block with setpoint and output.

The LB block is used in the comteof discrete loops to handle logical equations,
(as interlocks). Therefore no setpoint handlingvalable. All calculation capa-
bilities are identical.

7.60. CASC - Cascade status definition field

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R

CALC, LL, NLP, SPID

CASC =Y causes a loop body block to be displayed with CASCade status dis-
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played.

This will inform the process operator that the setpoint may not be changed for
that block while the CASCade indication is on.

All blocks, that hae cascades opened or closed (be it from the group display or
from EXTOL, with the instruction "open/close .... cascade") mugt IGASC =
Y.

7.61. CBn - Type of the n-th contiol block (CB1 to CB8)

Field type: Internal

Field Access: R,W hut only from DBB! No access from EXJL!

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: CBn indicates the type of the n-th block. This can be one of the blocks:

Frequently used block-types:

« CALC

« SPID

e DELAY

 SPLIT

e LL |
Exceptionally used block types:

« NLP

e PID |

« MFCALC

The combination of these blockvgs the control engineer the possibility to
construct the control loops which perfothe desiredunction |

Restrictions: These fields can only be accessed by DBB and not byOEXT

7.62. CELT - Controlling ELT

Field type: String (Size: 10 characters)

Field Access: R

Defined in Blocks: AOT

Properties: This field contais the ELT name of the loop who is currentlyrig the ana-

logue output blockThis field is for information purposes only

7.63. CHAN - Channel number

Field type: Byte

Field Access: R

Defined in Blocks: AQT, PCI, SENSOR

Properties: Each channel of analog input/output is assigned to aoccarsbdule o which |

there may be seral analog inputs/outputs. CHAN is the channel number on that
card. The number of channels depends on the type offardpecific informa-
tion see the manual for the hamhe used.
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CLSA - Close cascade action

7.64. CLSA - Close cascade action

Field type:

Field Access:
Defined in Blocks:
Properties:

Byte
R,W

CALC, LL, NLP, SPID

The CLSA parameter specifies the action of the control block when the output
cascade (the @mstream loop of the cascade) changes from open to closed.
CLSA is in actioronly if the output of this block (link in the OUT field) goes to
a Cascadedrmination Block CTB.

The block action will be one of the folling: If the block had been preusly
set to MANUAL:

CLSA Action
0 no action
1 return to AJTO
2 return to AJTO and close upstream cascade

7.65. CNTR - Card address

Field type:

Field Access:
Defined in Blocks:
Properties:

HWLINK

R,W

PCI

The input is assigned to aystical location which must be made
known to the scanning sofewe. The pisical location is identified
by the follaving data:

rack:

name (or number) of the rack chassis on this node. The rack is hormg
identified by its tag name. The method using a number shoulddides
and is only there for compatibility reasons with oldersion of the sys-
tem. Note, that when using the numbeactually refers to the internally
defined rack blocks, tiydheing numbered sequentially from 1 to n (0 to
n-1 are thevin numbers shen by the databaseulttder utility “DBB”).

card:

slot number within the rack. This is egalient to the card number in the
rack-block. This number is related to the card addressing and depend
the type of the 1/O hardave used. Please refer to the appropriate 1/O
hardware description (or scanner type).

channet
channel on that card.

The card address is stored in the ADDR field, entered in thevfollo
ing format:

#rack-card
#module

The channel number is entered separately to the CHAN field (see CHAN).

2.1

71

Yy

on



SyCOS CONTROL PACKAGE
CRn - Channel Range 1 to 8 (CR1 to CR8)

Examples: | The following examples demonstrate the syntax:

Read analog inputs from card 1 in rack named MODBCRE
#MODB_RACK1- 1

Write to analog output on card 5 in rack named MODBCRA:
#MODB_RACK2- 5

Read digital inputs from a module named CAN_DIN1.:
#CAN_DI N1

Write digital outputs to a module named CAN_TRD
#CAN_DOT3

Notes: | 'tis important to diferentiate between addressing a card in £&RAr a module
(ANAMODULE, DIGMODULE) directly. In case of a RBK, there are no
modules with tag names defined, therefore the reference is trhtough@é RA
and the card numhdn case of a named DIGMODULE or AMODULE the
reference is through the modwé¢ag name.

7.66. CRn - Channel Range 1 to 8 (CR1 to CR8) |
Field type: Word
Field Access: This field can only be entered and displayed using DBB.
Defined in Blocks: ANAMODULE, ANACARD (through RAK) |
Properties: The Channel Range is specific to each module model used.
Example: For the analogue modddhe definition is: |
i:/g?ungle?r]aﬁr;ge I/O configuration
0x0 Not defined (defult value)
Ox1 ov/1i0vVv
0x2 -10v/+10V
0x4 0mA /20 mA
0x8 4 mA /20 mA
0x10 0 mV /500 mV
0x20 -10 mV / +50 mV
0x40 -10 mV/ +100 mV
0x100 oVv/5V
0x200 S5V/+5V

Like ADDR, BJS & MODEL, this field is used to access the 10 irdeef, it
depends on the choice done by the Automation Engineer & on the system sup-
ported 105. Feel free to contact us for further information.

For details consult the sepcific manual for the hardaused. |
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CONTR - CONTROL-LOOP HEADER BLOCK

7.67. CONTR - CONTROL-LOOP HEADER BLOCK

Block-Type:
Record-Type:
Properties:

CONTR
CONTR

CONTR block is the loop header block designed folding process control
loops. It does not include yaimput signal processing (as the SENSOR block). It
obtains its input from an other block, typically from a SENSOR block (MEAS
field) or from a SWSENSOR block (MEAS field).

The figure bele shavs a simple control loop configuration using a CONTR
block.

SENSOR | MEAS
/1O —

TCM101
r— - - — — — — 71T — — — — |
| Display Block |
I CONTR | SPID I AOT > /O

INP | TC101:0 g| TC101:1 TCR101
I uT
I
STPT

[ L_OOB _______ — —

Figure 3: Simple Contiol Loop using CONTR block

7.68. CRCOS - Change of state alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary
R,W

CRCOS is the 5th bit in theard CRCOS (decimalalue 16, he value
0x0010).

DEV, DEVICE, DEVINRE DI
CRCOS =Y specifies that change of state alarm will be displayed as critical.

Critical alarms will appear to the operator in RED and wiletpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

* ICOS

+ COS

+ STATE

« DEV

* UNDEFINED
+ DCOS
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CRDCS - Change of desired state alarm to be critical

7.69. CRDCS - Change of desrd state alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary
R,W

CRDCS is the 7th bit in theard CRDCS (decimalalue 64, he value
0x0040).

DEV, DEVICE, DEVINR DI, DEVOUT

CRDCS =Y specifies that change of desired state alarm will be displayed as crit-
ical.

Critical alarms will appear to the operator in RED and wilktpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

*+ ICOS

« COS

» STATE

« DEV
 UNDEFINED
+ DCOS

7.70. CRDV - Deviation between actual and desid state alarm to be crit-

ical
Field type: Binary
Field Access: R,W

Defined in Blocks:
Properties:

CRDV is the 1st bit in the wrd CRDV (decimal \alue 1, hg value 0x0001)
DEV, DEVICE

CRDV =Y specifies that change of desired state alarm will be displayed as criti-
cal.

Critical alarms will appear to the operator in RED and wiletpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

* ICOS

« COS

+ STATE

« DEV
 UNDEFINED
+ DCOS
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7.71. CRICS - Change of input state alarm to be critical

Field type: Binary
Field Access: R,W
CRICS is the 6th bit in theavd CRICS (decimalalue 32, he value 0x0020)
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: CRICS =Y specifies that change of input state alarm will be displayed as criti-
cal.

Critical alarms will appear to the operator in RED and wilktpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

*+ ICOS

« COS

» STATE

« DEV
 UNDEFINED
+ DCOS

7.72. CRLE - Loop error alarm to be critical

Field type: Binary
Field Access: R,W
CRLE is the 4th bit in the @d CRLE (decimal &lue 8, hg value 0x0008))
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: CRLE =Y specifies that loop error alarm will be displayed as critical.

Critical alarms will appear to the operator in RED and wiletpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

* |ICOS

« COS

+ STATE

« DEV
 UNDEFINED
+ DCOS

7.73. CRST - Error State alarm to be critical

Field type: Binary
Field Access: R,wW
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Defined in Blocks:
Properties:

CRUN - Undefined state alarm to be critical

CRST is the 2nd bit in theard CRST (decimalalue 2, hg value 0x0002)
DEV, DEVICE, DEVINR DI, DEVOUT
CRST =Y specifies that undefined state alarm will be displayed as critical.

Critical alarms will appear to the operator in RED and wilktpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent seerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

*+ ICOS

« COS

+ STATE

« DEV
 UNDEFINED
+ DCOS

7.74. CRUN - Undefined state alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

CRUN is the 3rd bit in the ard CRUN (decimal alue 4, hg value 0x0004)
DEV, DEVICE, DEVINR DI

CRUN =Y specifies that undefined state alarm will be displayed as critical.

Critical alarms will appear to the operator in RED and wiletpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

* ICOS

+ COS

+ STATE

« DEV
 UNDEFINED
+ DCOS

7.75. CSTS - Cascade status

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R
CALC, LL, NLP, SPID

This flag indicates in a analogue control block, if the cascade status is open (flag
=0) or closed (flag = 1). The cascade switchingvisgs devn through the
downstream loop of the cascade, therefore CSTS indicates, whether a cascade
formed by the block containing the field CSTS and the upstream loop is open or
closed.

2.1

76



SyCOS CONTROL PACKAGE

CTB - CASCADE TERMINAL BLOCK

7.76. CTB - CASCADE TERMIN AL BLOCK

Block-Type:
Record-Type:
Properties:

CTB
CTB

The Cascadeerminal Block (CTB) is the SyCOS block that is used twipl®

the linkage necessary for doing cascade control functions between analogue con-
trol blocks. CTBs must be used in order tovjite the option for a cascade loop

to switch between manually entered setpoattigs and setpoints from another
control block. By definition an ‘Open’ cascade controller neEits setpoint
manually from the operator by entering a setpoint on the Operator Console (or
from an EXTOL program). A ‘Closed’ cascade controller reesiits setpoint

from the CTB block which in turn reas its setpoint from upstream control

blocks. Condition checks (upstream and/dstream) arewvailable when switch-

ing between Open and Close cascade status.

MASTER LOOP pyispjay Block |

» SENSOR SPID [ CTB
ADDR| TC101:0 g| TC101:1 | TCC101
|
|

I
I
| y
SENSOR SPID AOT
—* —— — —
ADDR| TC102:0 Bl TC102:1 iout| TCR102 Vo
: |
I

SLAVE LOOP  Display Block,

b e e e e e e e e e e - 4

Figure 4: Simple Cascaded Loops

A cascade consists of a Master Loop (the upstream loop), a cascade terminal
block (a CTB) and a Sla Loop (the danstream loop. The folieing character-
istics apply to a cascade:

* The Slae Loop is the one, which is defined as the cascaded loopgsi.e. it’
field CASC is setto Y

» Cascade openening and closing is performed on tive Staop.

» The current cascade status can be obtained by reading the field CSTS of the
Slave Loop, which indicates, if the cascade is open or closed.

» Cascade Closing is only alled, when the Sle Loop is in AJTO.

» The behuiour of the Master Loop (the upstream loop) on cascade open and
close switching is defined through the fields @RNpen action) and CLSA
(close action) in the Master Loop.

e The Master Loos AUTO/MANUAL switching can be made dependent on
the opening and closing of the cascade (on thee%laop).

» The intgyral limitation behaiour of theMaster Loop can be made dependent
on the intgral limitation of the Skee Loop by choosing the appropriate inte-
gral limitation types $ee “ILT - Integral limiting action type” on page07) |
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Cascade €rminal Block
Usage:

Note:

Note:

CTB - CASCADE TERMINAL BLOCK

on the Master Loop control block.

The usage of the CTB block must be restricted to positional mode operations.
This limits the number of inputs to the CTB to br Ristorical reasons the
parameters can be defined as "input" numbers 1 to 4 and as "output" numbers 1
to 8. The user should restrict himself to use input 1, output 1 and set the field
TBCC to 1. This allars to use the CTB block as st in Figure 4: "Simple
Cascaded LoopsThis functionality is clearly defined. It connects one input t(I
the CTB block, which is defined in the OUT field of theviigy Control Block

(written as "TCC101 1").

The block which receges its setpoint from a CTB should use an /O field specifi-
cation of CTBMME Lk, where Lk is a number in the range of 1 through 8 (use
the number 1 for normal cases). This name of the I/O field should be the STPT
field; the control block should be specified as cascade; and in order for Open and
Close actions to wrk correctly this control block should be specified as the dis-
play control block. Br blocks which fetch an input (STPT) from a CTBthe
simply get the alue which vas placed there last (fromyaane of the four possi-

ble inputs).

When an upstream control block, which outputs to a CTB, is placed TOA

the Open action is tested and if it is 1 (go to MANL the operation is denied

as long as the cascade is open in one or mavasteeam links. Alternately if

the cascade controller is later opened, and Open action is specified as a 1 on an
upstream control block which outputs to the CTB the (upstream) control block is
switched to MANWAL. The Cascadeérminal Block close condition (TBCC)

field specifies further what conditions must be satisfied before the cascade con-
troller is allaved to go to the Close status.

Database links to CTB blocks are aiception. The syntax is:
<elt-name> <number>
where number is in the range 1 to 4 or 1 to8 (Ise alvasys 1).

The CTB blocks are designed to establish links between analogue control blocks
only used for direct digital control. These are the foifm blocks:

e SPID, NLP
« CALC
e LL
There is no cascade support oy ather block.
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D - Block input in CALC block and LB block

7.77. D - Block input in CALC block and LB block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: CALC, LB

Properties: This input may be aariable read from another block, ariable written by an

other block, or a constant. Input D is read after input C has been u:befdre
input E is read.

7.78. D - Absolute pressue in MFCALC block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: MFCALC

Properties: D is the ofset of the guge pressure to absolute pressure.

Thevolumetric flow of the @s is transformed to theassflow at reference tem-
perature (e.g. 0 @eC) and reference pressure (e.g. 1 atm) using the equation

A*S(E*(B+D)/(C+F))
where:
e Ais the uncompensatedametric flav rate,
» Sis the square root operator
» B s the gquge pressure reading,
e Cisthe temperature ingieees F or C,
» D s the ofset of the guge pressure to absolute pressure,

» E is the reference absolute temperatuveddd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deces F to dgrees Rankine (460), or ofset
of temperature in dgees C to dgrees Klvin (273).

For further detailsSee “MFCALC - COMPENSAED GAS MASS FLQV
BLOCK” on pagel39

7.79. DBND - Alarm Deadband

Field type: Float

Field Access: R,wW

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: DBND contains the alue of an adjustable fpcommon, i.e. single for all men-

tioned alarms) deadband for HiHi, Hi, LoLo, Lo, DHI, DLO \@dion) and

ROC alarms. The deadband is applied in suclaativat the processalue must
return DBND amount into the acceptable range before the alarm indication is
cancelled.

Restrictions: The value of DBND should neer be greater then thalues of DHI or DLO.
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7.80. DDn - Define n-th State (DD1 to DD8)

Field type: Binary
Field Access: R
The n-th state corresponds the n-th bit in the field DDn
Defined in Blocks: DEV, DEVICE, DEVINR DEVOUT
Properties: DDn =Y declares the n-th state as aisting (defined) state.

7.81. DEL - Delay time

Field type: IFIELD

Field Access: R,W

Defined in Blocks: DELAY

Properties: DEL contains the delay time in seconds. The internal timer starts counting when

the input (STPT) became thelue of trigger leel (TLVL). After DEL seconds
the output is set to ML (STPT).

All other than TIVL values of input are passed to output immediately in the
moment of their occurence

The purpose is to delay the state transition froynsaate to the one specified in

TLVL.
7.82. DELAY - Delay Block |
Block-Type: DELAY
Record-Type: DELAY
Properties: The DELAY block is a specialized control block, which pides a delay timing

function on a signal. A signal is comapred on its input with a trigger sigrehl le

If the input signal is equal to the input triggerdk then the output is only
changed to this el after a specified time has elapsed. Otherwise the input is
copied immediately to the output. In case the input signal does not stay at the
trigger level for at least the specified delay time, the running delay is cancelled.

7.83. DESN - n-th descriptor tag field (DES1, DES2 and DES3)

Field type: String (Size: 12 characters)
Field Access: R,W
The Descriptor field is 11 usable characters wide
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEREVICE, DEVINR DI,
DEVOUT, AQT, DIN, DOT, UNIT
Properties: DESn is one of three twadvcharacter fields used to specify a description of this

TAG to the operator on thadeplates.

Any alphabetic or numeric characters may be used. The descriptors are normally
printed sequentially on a log. Blank spaces left in these fields will print as spaces
on the log.
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7.84. DEST - Desired state

Field type: Byte

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVOUT

Properties: DEST is the number of the state of theide to which the system tries to i

this device, if OVR = 0 and INLK = 0.

In devices realized by DEV or DEVYUT loop header blocks, the system reads
16 bits from the address Ol Trom the bank selector OPNThe system sets

the bits, specified by the output mask OUTM, to their states defined in the field
OUTn, where n = DESTOther bits stay as thdnare been. The 16 bit pattern is
then written to the address ON'Bn bank selector OPNT

The desired state DEST (also called setpoint) can be set either from operator
console or from another block or by DBB in remote mode.

If the actual state is ddrent from the desired state after OPTI * POLL time sec-
onds, a deation alarm will be generated. The maximum delay time may be
(OPTI + 1) * POLL, this is because theeat may occurr immediately after the
processing of the block.

Note: An EXTOL program, which wuld like to drive a deice to a ne desired state
should use thdrive instructionand not write to the field DEST |

7.85. DEV - DIGIT AL BLOCK FOR HARD WARE I/O

Block-Type: DEV
Record-Type: DEV
Properties: DEV is the loop header block designed failding digital devices haing up to

8 states, using directly hardve inputs (up to 16 on one selector bank of the
same input card) and directly haralw outputs (up to 16 on one selector bank of
the same output card).

Note: Separate hardave inputs and outputs, used in DE&n notbe visualized on the
faceplate. l.e. hardave elements (I/0O), kmen from P&l Ds,have nottheir
counterparts in the SyCOS database, if we use. DE#t is the reason for rec-
ommending the usage of DEVICE instead. |

7.86. DEVICE - DIGIT AL BLOCK FOR DIN/DO T I/O

Block-Type: DEVICE
Record-Type: DEV
Properties: DEVICE is the loop header block designed foilding digital devices with up

to 8 states, using database links (addresses) as inputs (up to 8;atididilik
must be in the same MFC) and database adresses as outputs (up to 8edhe link
field must be in the same MFC).

Note: Separate hardave inputs and outputs can not be directly used in DEVICE; the
must be realized using preferrably DIN loop header blocks (for inputs) aifd DO
loop header blocks (for outputs). It is recommended teigedDIN blocks with
the same names as the inputeehim P&I Ds; to preide DOT blocks with the
same names as the outputséhimm P&I Ds. This allws the visualization of hard-
ware inputs and outputs on ttexzéplate under the namesytheve in P&l Ds.
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Example:

DEVINP - DIGITAL BLOCK FOR HARDWARE INPUTS

That is the reason for recommending the usage of DEVICE, DIN afid DO
blocks instead of DEV blocks to handle conxpl®© devices.

The IVAL fields of DINs are used as sofive links in DEVICE block for inputs;
OUTA fields of DOI's are used as soféine links for outputs.

DIN: R131VI11

IVAL DEVICE: R131V11
_|—> INP1: R131VI11:0.IML

OUT1: R131\011:0.0UR —‘

DOT: R131\011

OUTA

Cascading seeral DEVICE-blocks is also possible, asegi in the follevin
example:

DEVICE: R131V11

DEVICE: R131INLET
ACT
—|_> INP1: R131V11:.0.£T

OuUT1: R131V12:0.DEST—‘

DEVICE: R131V12

DEST

7.87. DEVINP - DIGIT AL BLOCK FOR HARD WARE INPUTS

Block-Type:
Record-Type:
Properties:

Note:

DEVINPUT
DEV

DEVINP is the loop header block designed foilding digital devices haing up
to 8 states, using directly hardwe inputs (up to 16 on one selector bank of the
same input card).

Separate hardave inputs, used in DEVINPEan notbe visualized on thete-
plate. l.e. hardare elements (inputs), kwo from P&l Ds,have nottheir coun-
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DEVOUT - DIGITAL BLOCK FOR HARDWARE OUTPUTS

terparts in the SyCOS database, if we use DEVINPUidihg deviceswith
more than one input That is the reason for recommending the usage of
DEVICE in these cases instead.

7.88. DEVOUT - DIGIT AL BLOCK FOR HARD WARE OUTPUTS

Block-Type: DEVOUT
Record-Type: DEV
Properties: DEVOUT is the loop header block designed foilding digital devices haing

up to 8 states, using directly haral®w outputs (up to 16 on one selector bank of
the same output card).

Note: Separate hardave outputs, used in DEDUT, can notbe visualized on thete-
plate. I.e. hardare elements (outputs), kmo from P&I Ds,have nottheir
counterparts in the SyCOS database, if we use@EVfor kuilding devices
with more than one output That is the reason for recommending the usage of
DEVICE in these cases instead.

7.89. DHC - Deviation high alarm to be critical

Field type: Binary
Field Access: R,wW
DHC is the 5th bit in the ard DHC (decimal &lue 16, hg value 0x0010)
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: DHC =Y specifies that d@tion high alarm will be displayed as critical. Criti-

cal alarm will appear to the operator in RED and wiletpkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

 LERR

e HIHI and LOLO
e HlandLO

e DHIand DLO

« ROC

7.90. DHI - Deviation high alarm limit v alue

Field type: Float

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: DHlI is the \alue with which the diérence between MEASalue of the loop and

the A (STPT) alue of the display block is compared. If thdatiénce gceeds
DHI (and deiation high alarm is not inhibited, i.e. IDHA = N), theviion
high alarm is raised.

Setting the daation high alarm limit to zero deactites this alarm.
Restriction: The walue of DHI should neer be smaller or equal to thalue of DBND.
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7.91. DHM - Deviation high alarm to be major

Field type: Binary
Field Access: R,W
DHM is the 5th bit in the wrd DHM (decimal alue 16, he value 0x0010).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: DHM =Y specifies that deation high alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswéger, reporting of simultane-
ously present critical alarms &k precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e Hland LO

» DHIland DLO

« ROC

7.92. DI -SINGLE BIT TW O STATE BLOCK

Block-Type: DI
Record-Type: DEV
Properties: Dl is a loop header block designed faiilding desices for contacts with tav

stateslt is a simple subset of the general DEV block type and more precise {f
the DEVINP block type.

7.93. DIN - DISCRETE INPUT BLOCK

Block-Type: DIN

Record-Type: DIN

Properties: DIN is a loop header block designed faoilding devices for single digital
inputs.

It is recommended to pvale the DIN with the name of the input from the
P&ID.

The status of this input can beettvizualized on thedceplate.

The IVAL field of the DIN can be used as a link to digital irgintthe DEVICE
blocks. This is the recommended usage of DIN blocks.

See “DEVICE - DIGIAL BLOCK FOR DIN/DOT 1/O” on page31 |

7.94. DIR - Dir ection

Field type: Bit
Field Access: R,W
Defined in Blocks: TIMER
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Properties:

DLC - Deviation low alarm to be critical

Bit DIR set causes the timer to countwho
Bit DIR cleared causes the timer to count up.

7.95. DLC - Deviation low alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

DLC is the 6th bit in the erd DLC (decimal &lue 32, he value 0x0020)
SENSOR, SWSENSOR, PCI, CONTR

DLC =Y specifies that deation low alarm will be displayed as critical.

Critical alarm will appear to the operator in RED and wilktgkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e« HlandLO

» DHIland DLO

« ROC

7.96. DLM - Deviation low alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

DLM is the 6th bit in the wrd DLM (decimal alue 32, he value 0x0020)
SENSOR, SWSENSOR, PCI, CONTR

DLM =Y specifies that deation lov alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswhéeer, reporting of simultane-
ously present critical alarms & precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

e LERR

e HIHland LOLO
e Hland LO

e« DHland DLO

« ROC

7.97. DLO - Deviation low alarm limit v alue

Field type:

Field Access:
Defined in Blocks:
Properties:

Float

R,W

SENSOR, SWSENSOR, PCI, CONTR

DLO contains the alue with which the diérence between A (STPTale of
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Restrictions:

DOT - DISCRETE OUTPUT BLOCK

the display block and the MEASle of the loop is compared. If thefdience
exceeds DLO (and dgation lov alarm is not inhibited, i.e. IDLA = N), the de
ation lov alarm is raised.

Setting the d@ation lowv alarm limit to zero deastates this alarm.
The alue of DLO should neer be smaller than the DBNale defined.

7.98. DOT - DISCRETE OUTPUT BLOCK

Block-Type:
Record-Type:
Properties:

DOT
DOT

DOT is a loop header block designed failtling devices for single digitabut-
put.

It is recommended tose he DOT with the name of the output from the P&ID.
The status of this output cétmen be izualized on thedceplate.

The OUTA field of the DA block can be used as a link to digital ousgntthe
DEVICE blocks. This is the recommended usage of {@cks.

See “DEVICE - DIGIAL BLOCK FOR DIN/DOT 1/0O” on page81 |

7.99. DPL - Display decimal point location

Field type:

Field Access:
Defined in Blocks:
Properties:

Note:

Byte
R,W
SENSOR, SWSENSOR, PCI, CONTR

DPL is the number of decimal places for numeriedligs to be presented on the
display may be set. The decimal point location parameter may be from 0 to 5,
and refers to the number of decimal places appearing to the right of the decimal.
An entry of "1" means to skhoone decimal place as in "17.2". An entry of "0"
means do not shoary decimal places. These are the most common.

An entry of 5 means to shwo5 decimal places as in ".12345".

Only a limited amount of digits can be displayed on the group display (5, if dec-
imal point required, 6 without decimal point).

7.100. DSP - Display the setpoint numerical alue

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
SENSOR, SWSENSOR, PCI, CONTR

DSP =Y will display both the slider for indicating setpoint (of the display block)
on the &ceplate and thaiton SETP with thealues T (target setpoint, i.e. EN
of the display block) and C: (i.e. current setpoint STPT of the display block).

7.101. DSPB - Display block in continuous loops

Field type:
Field Access:
Defined in Blocks:

Byte
R,wW
SENSOR, SWSENSOR, PCI, CONTR
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DSPB - Display Block in discrete control blocks

Properties: DSPB contains the number of the loop block which is designed to be display
block, i.e. the block which deters information for display purposes.

DSPB = 0 indicates the loop header block is to be displayed: no statustAM b
ton, no setpoint slideno output bamo setpoint btton will be displayed. The
measured alue displayed is the MEASlue of the loop (see MEAS).

DSPB > 0 contains the number of the loop body block which is designed to be
display block, i.e. to prade the setpoint, output and status for display purpos
as well as the block which is switched from MAAUto AUTO and vice ersa.

The display block has other outstanding roles, too:

» The setpoint of this block is used for determiningiatgon high and dga-
tion low limit

» The output of this block (if displayed as a bar on #weplate - see ODSP),
can be manipulated by the operator from #weplate. If in the OUT field of
the display block there is the name (address) of the OUT field o®an A
block, than the inputalue will be immediately passed to the haadsvof the
AQOT (manual positioning of @T in loops, set to MANWL - if the display
block is on AJTO (AM = A), then the outputalue is @erwritten (and if
needed, passed to the haadeof the DT every poll time of the display
block)).

* The status of the display block determines the stati vé sibocks,

Restrictions: This field is in an internal format. It may only be changed by DBB! emnese
EXTOL to access this field! Remembaccess of the display block of a loop is
always achieed by specifying block number 9 in thepeession designating the
database element (e.g. R101T2011:9.K).

If the display block number is changed using DBB and the elt is currently dis-
played on a group displathe information displayed may not reflect thev rsit-
uation. The point must remain undisplayed for a while and redisplayed until the
new definition is properly reflected.

7.102. DSPB - Display Block in discete control blocks

Field type: Byte

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: This field is alvays 0 and has no meaning at the moment.

7.103. DSPN - Span of displagd values

Field type: Float

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: DSPN determines the range (span) for both trend and meter bar and pointer pres-

entation on the operator station display (group display).
The lavest point of the displayed range is determined by DZER
The highest point of the displayed range is determined by (QZERSPN)

Note: The displayed range, specified by DAEBnd DSPNloes not needo be a sub-
set of the instrument range, specified by ZE&hd SRN.
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DSPN must be a posig number

7.104. DTMS - Delta Measurement

Field type: Float

Field Access: R

Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: The field DTMS contains the di#rence of the current measurement and the

measurement of the ptieus scan:
DTMS = MEAS(K) - MEAS(k-1)
where:

MEAS(K) = Measurement at current scacle
MEAS(k-1) = Measurement of primus scanycle

7.105. DZER - Lowest displayed value

Field type: Float

Field Access: R,wW

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: DZERO specifies the l@est point of the displayed range for both trend and
meter bar and pointer presentation on the operator station display (group dis-
play).

The range (span) of the displayed range is determined by DSPN.
The highest point of the displayed range is determined by (QZERSPN)

Note: The displayed range, specified by DAEBnd DSPNloes not heedo be a sub-
set of the instrument range, specified by ZE&d SRN.
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7.106. E - Block input in CALC block and LB block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: CALC, LB

Properties: This input may be aariable read from another block, ariable written by an

other block, or a constant. Input E is read after input D has been uehefdre
input F is read.

7.107. E - Ref. abs. temperatue divided by the ref. abs. pressue in
MFCALC block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: MFCALC

Properties: E is the reference absolute temperatuveddd by the reference absolute pres-
sure: T/Pr,.

Thevolumetric flow of the @s is transformed to theassflow at reference tem-
perature (e.g. 0 [2eC) and reference pressure (e.g. 1 atm) using the equation

A*S(E*(B+D)/(C+F))
where:
» Ais the uncompensatedametric flav rate,
* Sis the square root operator
» B s the gquge pressure reading,
e Cisthe temperature ingees F or C,
» Dis the ofset of the guge pressure to absolute pressure,

» Eis the reference absolute temperatuveddd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deees F to dgrees Rankine (460), orfeét of
temperature in dgees C to dgrees Klvin (273).

For further detailsSee “MFCALC - COMPENSAED GAS MASS FLQV
BLOCK” on pagel39

7.108. EFNC - EXTOL function to be triggered

Field type: Byte

Field Access: R,wW

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI,
DEVOUT, TIMER

Properties: This field specifies the EXQL action triggered on unit UNIT on EXJL opera-

tion OPWK on EXTL main step SPWK at selected (enableangs (see
ENST, ENUN, ENLE, END/, ENCOS, ENICS, ENDSC, ENDH, ENDL,
ENTU, ENTD).

The following (integer) \alues for EFNC arealid:
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Value Function

Run the specified EXDL operation [step] on unit

Kill the specified EXDL operation on unit

Hold the specified EXDL operation [step] on unit

Al W[N] P

Wakeup the specified EXJL operation (defult value) on
unit

Table 21: EXTOL Function Codes

Triggering &ent see fields:

ENCOS, ENDH, ENDL, ENDSC, EN\3 ENHH, ENHI, ENISC
ENLE, ENLL, ENLO, ENRC, ENSTENTD, ENTU, ENUN

7.109. EGUT - Engineering units

Field type: String

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCl, CONTROA

Properties: EGUT - the engineering units descriptor may bgsiring of 1 to 5 characters.

When the measuremerdlue for the point is displayed at the operator's console
or is logged, the engineering units field usually focso that the reader may
know the dimensions of the dataypical Engineering Units are:

Kg, Min., DEGC, BarmBar et cetera.

7.110. El - Derivative Action

Field type: Binary
Field Access: R,W
El is the 14th bit in the field EI (Revalue 0x2000)
Defined in Blocks: SPID, NLP, PID
Properties: This specifies, whether the dexiive action is calculated using the full error

term (option ‘E’) or the inputalue (measurement) only (option ‘I’).
The following algorithm for the devative term is applied:
denvative = KP * KD / POLL * (d(k) - d(k-1))

where:
B(K) = B input of the SPID block ("measurement")
e(k) = STPT(K) - B(k)in the case of direct action
e(k) = B(k) - STPT(k)n the case of rerse action
d(k) = either e(k) if field El is set to 'E’, or B(k) if field
Elissetto’l
KD = KD value of the SPID block (demtive gain)
KP = KP value of SPID block (proportionab@)
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ENA - Target setpoint

POLL = the poll-time of the loop
El value is relgant only when KD not equal O.

In case a pid algorithm is used with the dative term and a setpoint change
should not hee an efect on the deviative term, then set El=I (i.e. use Input
only). In case a setpoint change shoufdafthe deniative term, then set EI=E.

7.111. ENA - Target setpoint

Field type:

Field Access:
Defined in Blocks:
Properties:

Restrictions:

Float
R,W
CALC, LL, NLP, SPID

ENA - tarmget setpoint is aariable written by another block or a constantAEN
influences the bekiur of input A (setpoint STPT) of the loop body block and
is also influenced by A.

The behwgiour of ENA is different depending on whether thaue Aisread in
A orwritten to A or a constant

If the value A isread inA, then at each poll simultaneously with A (STPT) also
the ENA value is set equal A.

If the value A iswritten to A or isa constant then the ENM value stays as it is
(set from &ceplate or by initialization).

If AROC is not equal zero (0) then at each poll time tieevjust written in A is
increased (or decreased) by tladue of ARDC as long as it does noteeed
ENA.

If AROC equals 0, the Aalue is immediately set equal to EMithout respect
to the \alue written in (or the constanalae preiously present)

Depending on thealue of ITYP the alue of EM\ and simultaneously thealue
of A can be adjusted during initialization. If ITYP = 1 or 3, then thee ENA
(and A) stays unchanged during the initialization; if ITYP = 0 or 2 thefA EN
(and simultaneously A) is set equal tleue of B. See ITYP

The contents of the ENfield of the display block can be changed from tef
plate using thedttton SETP or the setpoint-sliddihe current &lue of EM is
displayed on theatceplate as T (tget setpoint).

This field should not be altered directly from EXM, but the commandet
setpoint to ... mustbe used instaed to change a setpoint.

7.112. ENAnN - Enable state n (EM\1 to ENAS)

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R,W

DEV, DEVICE, DEVINR DI, DEVOUT
ENAN =Y enables the state n of avite.

The deice cannot be drven to a not enabled state (from operadoeplate or by
manipulating DEST field). An attempt to do so will result in an error message or
in a runtime error in EXOL.

If the input bit pattern matches the state's bit pattern, the actual state of the
device ACT will become that state without respect to the contents of tReaEN
flag.
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7.113. ENCOS - Enable EXTOL action on events |
Field type: Bit

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: ENCOS =Y causes the change of state alarm to trigger the action specified in

the field EFNC on the step specified in the field SPWK of the operation specified
in the field OPWK on the unit specified in the field UNIT

7.114. ENDH - Enable EXTOL action on deviation high alarm

Field type: Bit

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: ENDH =Y causes the dmtion high alarm to trigger the action specified in the

field EFNC on the step specified in the field SPWK of the operation specified in
the field OPWK on the unit specified in the field UNIT

7.115. ENDL - Enable EXTOL action on deviation low alarm

Field type: Bit

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: ENDL =Y causes the d@tion low alarm to trigger the action specified in the

field EFNC on the step specified in the field SPWK of the operation specified in
the field OPWK on the unit specified in the field UNIT

7.116. ENDSC - Enable EXTOL action on change of desid state alarm

Field type: Bit

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVOUT

Properties: ENDSC =Y causes the change of desired state alarm to trigger the action speci-

fied in the field EFNC on the step specified in the field SPWK of the operation
specified in the field OPWK on the unit specified in the field UNIT

7.117. ENDV - Enable EXTOL action on diff. between desied and actual
state alarm

Field type: Bit

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVOUT

Properties: ENDV =Y causes the diérence between desired and actual state alarm to trig-

ger the action specified in the field EFNC on the step specified in the field SPWK
of the operation specified in the field OPWK on the unit specified in the field
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ENHH - Enable EXTOL action on high-high alarm

UNIT.

7.118. ENHH - Enable EXTOL action on high-high alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
SENSOR, SWSENSOR, PCI

ENHH =Y causes the high-high alarm to trigger the action specified in the field
EFNC on the step specified in the field SPWK of the operation specified in the
field OPWK on the unit specified in the field UNIT

7.119. ENHI - Enable EXTOL action on high alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
SENSOR, SWSENSOR, PCI

ENHI =Y causes the high alarm to trigger the action specified in the field EFNC
on the step specified in the field SPWK of the operation specified in the field
OPWK on the unit specified in the field UNIT

7.120. ENISC - Enable EXTOL action on change of input state alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
DEV, DEVICE, DEVINR DI, DEVOUT

ENISC =Y causes the change of input state alarm to trigger the action specified
in the field EFNC on the step specified in the field SPWK of the operation speci-
fied in the field OPWK on the unit specified in the field UNIT

7.121. ENLE - Enable EXTOL action on loop error alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
DEV, DEVICE, DEVINR DI, DEVOUT, SENSOR, SWSENSOR, PCI, CONTR

ENLE =Y causes the loop error alarm to trigger the action specified in the field
EFNC on the step specified in the field SPWK of the operation specified in the
field OPWK on the unit specified in the field UNIT

7.122. ENLL - Enable EXTOL action on low-low alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
SENSOR, SWSENSOR, PCI

ENLL =Y causes the l@-low alarm to trigger the action specified in the field
EFNC on the step specified in the field SPWK of the operation specified in the
field OPWK on the unit specified in the field UNIT
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ENLO - Enable EXTOL action on low alarm

7.123. ENLO - Enable EXTOL action on low alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R.wW
SENSOR, SWSENSOR, PCI

ENLO =Y causes theWoalarm to trigger the action specified in the field EFNC
on the step specified in the field SPWK of the operation specified in the field
OPWK on the unit specified in the field UNIT

7.124. ENRC - Enable EXTOL action on measued \alue rate of change

alarm
Field type: Bit
Field Access: R,.W

Defined in Blocks:
Properties:

SENSOR, SWSENSOR, PCI

ENRC =Y causes the rate of change alarm to trigger the action specified in the
field EFNC on the step specified in the field SPWK of the operation specified in
the field OPWK on the unit specified in the field UNIT

7.125. ENSM - Enable simulation flag

Field type:

Field Access:
Defined in Blocks:
Properties:

Note:

DANGER:

Bit
R.wW
SENSOR, SWSENSOR, PCI, CONTR, DBREVICE, DEVINR DI, DEVOUT

ENSM =Y allaws this loop to be set in simulation mode by the operaoito
enable him to simulate the measuratiie MEAS of the loop after kieng set the
simulation &lg SMFL to Y from thedceplate.

For a deice type of loop this alles the operator to simulate the feedback input
of the deice, after haoing set the simulatiorafg SMFL to Y from thedce-
plate.

When trying to simulate from EXJL, the SMFL field has to be set to 1.
If ENSM = N, there is no switching to simultation from thedplate possible.
| Be carful with simulating alues, thg may lead to problems in a real process. |

7.126. ENST - Enable EXTOL action on error state alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
DEV, DEVICE, DEVINR DI, DEVOUT

ENST =Y causes the error state alarm to trigger the action specified in the field
EFNC on the step specified in the field SPWK of the operation specified in the
field OPWK on the unit specified in the field UNIT
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ENTD - Enable EXTOL action on threshold down

7.127. ENTD - Enable EXTOL action on threshold davn

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R.wW
SENSOR, SWSENSOR, PCI, CONTR

ENTD =Y causes that MEAS passing through threshaldevTHLD from

higher \alues to laver values will trigger the action specified in the field EFNC
on the step specified in the field SPWK of the operation specified in the field
OPWK on the unit specified in the field UNIT

7.128. ENTU - Enable EXTOL action on threshold up

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R.wW
SENSOR, SWSENSOR, PCI, CONTR

ENTU =Y causes that MEAS passing through threshaldevTHLD from

lower values to higheralues will trigger the action specified in the field EFNC
on the step specified in the field SPWK of the operation specified in the field
OPWK on the unit specified in the field UNIT

7.129. ENUN - Enable EXTOL action on undefined state alarm

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R.W
DEV, DEVICE, DEVINR DI, DEVOUT

ENUN =Y causes the change of undefined state alarm to trigger the action spec-

ified in the field EFNC on the step specified in the field SPWK of the operation
specified in the field OPWK on the unit specified in the field UNIT

7.130. ENWA - Enable EXTOL Action on Loop

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R,W

DEV, DEVICE, DEVINR DI, DEVOUT, SENSOR, SWSENSOR, PCI

ENWA =Y (=1) enables EXDL Actions to tak place, when the appropriate
conditions are met. When ENWSs set to N (=0), all EXDL Actions on this
Block are disabled. When the EMis set to Y and there is at least one alarm

condition present for which the initiiual EXTOL Action Enable flag is set, the
EXTOL Action will immediately be triggered.

7.131. EOVR - Enable override

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit

R,W

DEV, DEVICE, DEMOUT

EOVR =Y enables manipulation of theearride field &R by the operator from
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Note:

EQN - General control equation

the faceplate. E®R = N disables the manipulation of theeoride field YR by
the operator from the console and from EXTand forces thewerride field
OVR to 0.

Non-zero contents of theverride field (WR) has the highest priority compared
to interlock field (INLK) and to desired state (DESAl):software safety
"interlocks" r ealized in the database on the Wl of interlock (INLK) and
desired state (DEST) ae overwritten (=gone) by the O/R field manipula-

tion by the operator. That is the reason B should be normally set to N.

7.132. EQN - General control equation

Field type:

Field Access:
Defined in Blocks:
Properties:

Variables of Equation:

Operators:

Binary (String max sizd0 characters) |
None, ecept from DBB
CALC, LB

The EQN field 40 dharacters long) specifies the logical and arithmetical operg-
tions which hae to be performed in the CAL@ LB block. The equation can
use constantalues and all 8 input fields of the block (i.e. A (or STPT),
B,C,D,E,F and the special identifiers M (Measurement), R (Resulting output

| The following variables can be used:
» IFIELDs A (STPT),B,C, D, E
» Constant glues as float numbers (no decimal point required)

» Special @alues identified with M -the measurealuve (equalsalue of field
MEAS) and R - the last resulting outpative.

| The EQN can contain dérent operators found in the folng table: |

2.1

96



SyCOS CONTROL PACKAGE

EQN - General control equation

OPERAOR DESCRIPTION éJll’\\lIAARI;\\(( PRIORITY | EXAMPLE
X exponentiation base e| unary XA
W exponentiation base 10unary WA
| absolute glue unary |E
0 order of &ecution (A-B)
~ negate unary 7 ~F
S square root unary 7 SD
L log base 10 unary 7 LE )
N log base e unary 7 NF
n exponent binary 7 A"B
! NOT, logical not unary 7 I(A>B)
* multiplication binary 5 A*B
/ division binary 5 A/B
% modulo (remainder) | binary 5 A%B
+ addition binary 4 A+B
- minus binary 4 A-B
>GT if greater than binary 3 A>B
<LT if less than binary 3 A<B
# NE if not equal binary 3 A#B
=EQ if equal binary 3 A=B
}1GE if greater or equal binary 3 A}B
{LE if less or equal binary 3 ALEB
& AND logical and binary 2 A&B
U BAND bit and binary 2 AUB
V OR logical inclusve or binary 1 AORB
. XOR logical exclusive or binary 1 A XOR B
O BOR bit inclusive or binary 1 AOB
\ BXOR bit exclusive or binary 1 A\B
_ ones complement unary 7 _A
?: then - else condition 8 A>B?C:D

Table 22: Operators br Equations (EQN) in CALC and LB blocks

*) In case Log10 of field E should be calculated eithee lagblank between the
L and the fieldl{ E) or use braakts (( E) ). This is to distinguish it from the
operator LE (less or equal).

Unary operators transform the follimg variable.

Binary operators can be arithmetic i.e.perform the arithmetical operation on the
variables on either side.

Binary operators can be logical i.e.perform the logical operation orattadbles
on either side.

Binary operators can be relational, i.e to compare tbeswables on either side
and generate a true @$e result for further use.
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There are conditional operators ? (representing then) and : (representing else) in
conditional epressions. Theuse the alue of a preious (in the same line) rela-
tional expression to set thealue of an output for either the true atsie condi-

tion.

There can be as maparenthesis pairs, unalyinary and relationalxpressions
as the40 character limit permits. |

Priority 1 is the lavest, priority 8 the highest priority

Conditional epressions may be nestedt they must alvays be of the form if
(...), then (...) else (...). Itis not aNled to hae only the if (...) then (...) part.

Inputs A,B,C,D,E and F may bawnables fetched from another block or con-
stants adjusted by the operator or EXT

All integer operations (such as oreesbmplement, bit AND, etc.) are carried out
after haing corverted the floating point number into a 32-bit wide unsigned
integer The intger is comerted back after the operation into a float (internally a
double) alue.

Output high (OHC) and e (OLC) clamps are applied to the output of the equa-
tion to guarantee that the CALC block's output will remain within thevalbibe
range from OLC to OHC.

The equation EQN is user defined with up to eight operands (A,B,C,B,R)}-
A through F are the six CALC block inputs mentionedvab® is the measure-
ment of the control loop (in continuous control loops) or the actual st&f€)(A
from the DEV block (in discrete control loops).

R, another special operand, is thevias result ee “RES - Result” on
pagel62) of this CALC block. These operands may be used repeatedly withi
the equation.

Although " GE ", " LE " take up more of the alleed 24 characters of equation
space than their functionally egalent "}", "{", etc., they are preferred to "{"

and "}" because the operator console will not display "}" or "{". The meaning of
the multi-letter mnemonic is also clearBlease note that the multi-letter mne-
monics must be surrounded with spaces.

After a flov control operator (?:) a furthexgression may be used. The falto
ing expression is alid:
A>B?C<M?R+D:E-D:F*B

Restrictions: It should neer be attempted to change this field from EXT Any attempt to
do so will not result in a change of theeeuted equation,ub the equation e

displayed will hae changed (the field consists obtyarts internallya string
and a encoded equation.

7.133. ERES - Enable eset

Field type: Bit

Field Access: R,wW

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: ERES =Y causes the reset functionality (the restob on the Group Display)

to be enabled.
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7.134. F - Temperature offset in MFCALC block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: MFCALC

Properties: F is ofset of temperature in deees F to drees Rankine (460), orfeét of tem-

perature in dgrees C to dgrees Klvin (273).

Thevolumetric flow of the @s is transformed to theassflow at reference tem-
perature (e.g. 0 eC) and reference pressure (e.g. 1 atm) using the equation

A*S(E*(B+D)/(C+F))
where:
» Ais the uncompensatedametric flav rate,
» Sis the square root operator
» B s the gquge pressure reading,
e Cisthe temperature ingieees F or C,
» Dis the ofset of the guge pressure to absolute pressure,

» E is the reference absolute temperatuveddd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deses F to dgrees Rankine (460), or ofset
of temperature in dgees C to dgrees Klvin (273).

For further detailsSee “MFCALC - COMPENSAED GAS MASS FLQV
BLOCK” on pagel39

7.135. F - Block input in CALC and LB block

Field type: IFIELD

Field Access: R,wW

Defined in Blocks: CALC, LB

Properties: This input may be aariable read from another block, ariable written by an

other block, or a constant. Input F is read after input E has beenueaéfdre
the equation is beingraluated.

7.136. FFW - Feed brward term

Field type: IFIELD

Field Access: R,wW

Defined in Blocks: SPID, NLR, PID |
Properties: FFW value (and NPOSalue, too!) is just added onto the result of the SPID con-

trol algorithm before it is written to OUTFFW may be aariable read from
another block, aariable written by an other block, or a constant.

This is normally used to increase the stability of the controller for a process,
where the output to the process is an approximatelyvikifionction of the

required setpoint. This can be implemented through a calculation (CALC) block
prior to the SPID block. The CALC block reads the STPT of the SPID block and
prepares the outputiue according to the approximately kmofunction

between setpoint and output. The calculagddercan be written by the CALC
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block into the FFW field of the SPID block, or betteead in the FFW field of
the SPID block.

Example: Flow controller FLCONT

We knav that 0% position of the controalve corresponds to zero fipby
100% position the fl is 20 m3/h.

Assume the dependence of thevflon the \alve position to be linear
The FLCONT controller can consist of a CALC block as CB1 and a SPID block

as CB2.

CB1: CALC

EQN: A*B

A FLCONT:2.STPT
B: 5

OLC: 0

OHC: 100

OUT: 0

CB2: SPID

FFW FLCONT:1.0UT

7.137. FILT - Filtering Factor

Field type: Float
Field Access: R,W
Defined in Blocks: NLP
Properties: The FILT field is used in conjunction with the VCdMcity Compensation) in

the NLP control block%ee “NLP - NONLINEAR PID BLOCK” on pag#&45
andSee “VC - \élocity compensatiorattor” on paged.79. In order to be able
to calculate the deritive of the input measuremente@ when the signal is
noisy, needs some filtering. The foling method is used:

dmdt(k) = (mv(k) - mv(k-1)) / poll

dmdt(k) = FILT * (dmdt(k) - dmdt(k-1)) + dmdt(k-1)
where:

mv(k) = measurement at polyae k

poll = poll time in seconds

FILT = filtering value (range 0.0 to 1.0)

dmdt(k) = denative of measurement at polfae k

Note that the alue dmdt(k) is generated as a runniagrage wer 3 poll gcles.

7.138. FLER - Force to loop eror

Field type: Bit

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEBEVICE, DEVINR DI, DEVOUT
Properties: FLER =Y forces the loop in loop error - i.e. the loop is switched to MANU

(only the analogue types of loop, not the digitalickes) with "de-initialization"
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Note:

FSLE - Loop FSenable

and loop error is displayed on trecéplate and loop error alarm is raised.
FLER isnot reset automatically! It is the usexrsesponsibility to clear the bit.

7.139. FSLE - Loop FS enable

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R.wW
AOT

FSLE =Y enables the loopifsafe output feature. l.e. the output is
driven to the glue defined in the field SAFE of th&A Block in
case of an error in the dimg loop.

See “SAFE - Loopdilsafe output” on pagk63

7.140. HHC - High-high alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

HHC is the 2nd bit in the erd HHC (decimal &lue 2, hg value 0x0002).
SENSOR, SWSENSOR, PCI

HHC =Y specifies that high-high alarm will be displayed as critical. Critical
alarm will appear to the operator in RED and willegkecedencever reporting
of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e HlandLO
 DHIland DLO

« ROC

7.141. HHM - High-high alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

HHM is the 2nd bit in the rd HHM (decimal alue 2, hg value 0x0002).
SENSOR, SWSENSOR, PCI

HHM =Y specifies that high-high alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswhéeer, reporting of simultane-
ously present critical alarms & precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR
* HIHland LOLO
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HI - High alarm limit value

e HlandLO
e« DHIl and DLO

7.142. HI - High alarm limit v alue

Field type: Float

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: The high alarm limit &lue HI is compared with the measuredue MEAS. If

MEAS is greater than HlI, then high alarm is raised.

Restrictions: | The HI alarm limit cannot be greater than the HIHI alaatue. Ary attempt to
set the limit abee the HIHI will result in an error

7.143. HIC - High alarm to be critical

Field type: Binary
Field Access: R,W
HIC is the 1st bit in the wrd HIC (decimal alue 1, hg value 0x0001).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: HIC =Y specifies that high alarm will be displayed as critical.

Critical alarm will appear to the operator in RED and wilktgkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

 LERR

e HIHI and LOLO
e HlandLO

e DHIand DLO

« ROC

7.144. HIHI - High-high alarm limit v alue

Field type: Float
Field Access: R,W
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: The high-high alarm limit@lue HIHI is compared with the measuredue
MEAS. If MEAS is greater than HIHI, then high-high alarm is raised.
Restrictions: | The HIHI alarm limit cannot be less than the HI alaatue. Ary attempt to set |
the limit belav the HI will result in an error
7.145. HIM - High limit alarm to be major |
Field type: Binary
Field Access: R,W
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Defined in Blocks:
Properties:

BIT - Input bit number

HIM is the 1st bit in the wrd HIM (decimal alue 1, hg value 0x0001).
SENSOR, SWSENSOR, PCI
HIM =Y specifies that deation high alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswéger, reporting of simultane-
ously present critical alarms &k precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e HlandLO

» DHIland DLO

« ROC

7.146. IBIT - Input bit number

Field type:

Field Access:
Defined in Blocks:
Properties:

Example:

Byte
R,W
DIN

This value represents the bit number in the current 16 bit channel bank (point) on
a DIN card.

The DIN signal is on the 22nd yéical channel on the Digital card. The point
(IPNT) will be 2 and IBIT will be 6.

7.147. IDHA - Inhibit de viation high alarm

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

IDHA is the 5th bit in the wrd IDHA (decimal alue 16, he value 0x0010).
SENSOR, SWSENSOR, PCI, CONTR

IDHA =Y inhibits the deiation high alarm (raised when measuratie MEAS
exceeds the setpoint STPT of the display block for more than DHI).

An alarm inhibiting efect can also be achvied by widening the déation high
limit DHI to full scale or by setting dgation high limit DHI to zero (0). The use
of the inhibit parameter is preferred.

7.148. IDHI - Inside Deadband High (Gap action contiol)

Field type:

Field Access:
Defined in Blocks:
Properties:

Float
R,W
NLP

Some processes are haturalyywnoisy and causexeessve control actions

which are not needed. ith' some types of process actuators, the constang-mo
ment may shorten the life of the equipment. In other cagesssie control

action increases the instability of the control system or forces the control system
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to be detuned so as to react toawjofor serious problems. Theag action
capability of the NLP algorithm is designed teeccome these problems.

Gap action may be applied relatito the current setpoint by specifyingapgor
deadband around the setpoint. Control calculations are suppresseg doroan

that is within the gp. Normal control occurs outside tregogoased on the actual
error Reset accumulation (wind-up) does not occur while the error is within the
gap. The gp is specified so that measurements within the inner limits (between
IDHI and IDLO) are within the @p, while measurements afecand belw the

outer limits (abwe ODHI and belew ODLO) are outside theag. The space
between the outer and inner limits is a deadband applied sathatton con-

trol will not "chatter”.Figure 5: "Gap Action Control'lllustrates the functions |
of Gap Action Control and the rebedi positions of the limits and the setpoint.

No control action will occur in zones 3 and 4. Full control action wilbgls

occur in zones 1 and 6. As a measurement signasrfocom zone 3 or 4, it must
enter zones 1 or 6 before control action will oc@ontrol action will then con-
tinue while the measurement was through zones 2 and 5, and stop when zone
3 or 4 is entered. Zones 2 and 5 are deadbands to the Gap Action Control.

Note that ODHI, ODLO, IDHI, IDLO arealues related to the setpoint, i.e.
IDLO and ODLO are ngative \alues.

IDLO
ODLO

Start Control  _ _ _ _ _ _ _ J * - Stop Control
Stop Control ------------ . ---- Start Control

| |

| |

| |

| >
| |

|

|

Figure 5: Gap Action Control

7.149. IDLA - Inhibit de viation low alarm

Field type: Binary
Field Access: R,W
IDLA is the 6th bit in the vword IDLA (decimal alue 32, hg value 0x0020).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: IDLA =Y inhibits the deiation low alarm (raised when the setpoint STPT of the

display block gceeds measurede MEAS for more than DLO).
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An alarm inhibiting efiect can also be achied by widening the deation lov
limit DLO to full scale or by setting détion low limit DLO to zero (0). The use
of the inhibit parameter is preferred.

7.150. IDLO - Inside Deadband Low (Gap action control)

Field type:

Field Access:
Defined in Blocks:
Properties:

Float
R,.W
NLP

Some processes are naturallyywnoisy and causexeessve control actions

which are not needed.ith' some types of process actuators, the constang-mo
ment may shorten the life of the equipment. In other casessaie control

action increases the instability of the control system or forces the control system
to be detuned so as to react toawjofor serious problems. Theag action

capability of the NLP algorithm is designed teeccome these problems.

Gap action may be applied relatito the current setpoint by specifyingapgor
deadband around the setpoint. Control calculations are suppresseg doroan

that is within the gp. Normal control occurs outside tregpdoased on the actual
error Reset accumulation (wind-up) does not occur while the error is within the
gap. The gp is specified so that measurements within the inner limits (between
IDHI and IDLO) are within the @p, while measurements afecand belw the

outer limits (abwe ODHI and belew ODLO) are outside theag. The space
between the outer and inner limits is a deadband applied sathatton con-

trol will not "chatter".Figure 5: "Gap Action Controftlustrates the functions of |
Gap Action Control and the rele#i positions of the limits and the setpoint. No
control action will occur in zones 3 and 4. Full control action willaais occur

in zones 1 and 6. As a measurement sign&esirom zone 3 or 4, it must enter
zones 1 or 6 before control action will ocoBontrol action will then continue
while the measurement wes through zones 2 and 5, and stop when zone 3 or 4
is entered. Zones 2 and 5 are deadbands to the Gap Action Control.

Note that ODHI, ODLO, IDHI, IDLO arealues related to the setpoint, i.e.
IDLO and ODLO are ngative \alues.

See “IDHI - Inside Deadband High (Gap action control)” on gdisSee “Gap
Action Control” on pagd.04

7.151. IHHA - Inhibit high-high alarm

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

IHHA is the 2nd bit in the wrd IHHA (decimal @lue 2, hg value 0x0002).
SENSOR, SWSENSOR, PCI

IHHA =Y inhibits the high-high alarm.

A temporary alarm inhibiting &fct can also be achied by setting the alarm
limit values to the end of the scale (99999).

7.152. IHIA - Inhibit high alarm

Field type:

Binary
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Field Access: R,W

IHIA is the 1st bit in the wrd IHIA (decimal alue 1, hg value 0x0001).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: IHIA =Y inhibits the high alarm.

A temporary alarm inhibiting &fct can also be achvied by setting the alarm
limit values to the end of the scale (99999).

7.153. ILC - Integral limiting continuous

Field type: Binary
Field Access: R,W
ILC is the 15th bit in the field ILC (decimahle 16384, hevalue 0x4000)
Defined in Blocks: SPID, NLP
Properties: ILC =Y causes the inggal calculation and limitation in the SPID algorithm to

be performed continuously

ILC = N causes the ingeal calculation and limitation in the SPID algorithm to
be applied only when the measurement is within a band of #1- ¢E the set-
point.

This function can be used to switch a controller from single P-control to Pl-con-
trol automaticallywhen the measurement gets close to the setpoint. Vdidsa
the problem of intgral wind-up.

7.154. ILEA - Inhibit loop err or alarm

Field type: Binary
Field Access: R,W
ILEA is the 8th bit in the wrd ILEA (decimal alue 128, he value 0x0080).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: ILEA =Y inhibits the loop error alarm.

7.155. ILLA - Inhibit lo w-low alarm

Field type: Binary
Field Access: R,W
ILLA is the 4th bit in the word ILLA (decimal \alue 64, he value 0x0008).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: ILLA =Y inhibits the lov-low alarm.

A temporary alarm inhibiting &fct can also be achvied by setting the alarm
limit value to the end of the scale (ZBR

7.156. ILO A - Inhibit lo w alarm

Field type: Binary
Field Access: R,W
ILOA is the 3th bit in the wrd ILOA (decimal \alue 4, hg value 0x0004).
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Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: ILOA =Y inhibits the lav limit alarm.

A temporary alarm inhibiting &fct can also be achied by setting the alarm
limit value to the end of the scale (ZBR

7.157. ILT - Integral limiting action type

Field type: Byte

Field Access: R,W

Defined in Blocks: SPID, NLP

Properties: ILT value determines theay integral term of the SPID algorithm will be han-
dled. This allavs to specify the desired form of wind-up-protection.
ILT=0

Integral term is determined according to its specification
iterm(k) = iterm(k-1) + KP * Kl * POLL * e(k)

where:
B = B input of the SPID block ("measurement")
e(k) =STPT(k) - B(k) inthe case of direct action
e(k) =B(k)-STPT(k) inthe case of kerse action
fKP =fKP=KPfurKP #0,fKP=1firKP =0
Kl = Kl value of the SPID block (inggal cain)
KP = KP value of SPID block (proportionabn)
POLL = poll time of the loop
STPT = STPT alue of the SPID block ("setpoint")

For the initialization of the algorithr8ee “SPID - SPID BLOCK” on padks9

or See “NLP - NONLINEAR PID BLOCK” on pag&45

Option ILT = 0 does not prade aty protection aginst reset wind-up.

ILT=1
ILT = 1 limits the intgral term so that output wer exceeds the limits of the
OHC or OLC. When OHC or OLC arga=eded with the proportional part of
the SPID algorithm alone, then the &l term is set to 0.
This behaiour of intggral limitation can be disadwntageous when the output
is mainly formed by the inggal part and short Ige disturbances occuin
such cases, the betaur of the controller becomes unacceptable. In such
cases consider usingTHitype 3.
ILT =1 is usually used in normal non-cascade loops or in the lslap of a
cascade.

ILT=2

ILT = 2 stops intgration (i.e. iterm(k) = iterm(k-1)) whewer the davn-

stream loop of the cascade is saturated (i.e. the control algorithm is currently
limiting the integration). Otherwise it bekas as for IL = 1 limitation.

ILT = 2 is usually used in a master loop of a cascade (cascade formed using a
CTB block).

ILT=3

ILT = 3 stops the ingration (i.e. iterm(k) = iterm(k-1)) whewer the con-
troller output reaches OHC or OLQuytithe intgral term is presesad.
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ILT = 3 is usually used for non-cascade loops or faediaops of a cascade.
ILT=4

ILT = 4 stops intgration (i.e. iterm(k) = iterm(k-1)) whewer the davn-

stream loop of the cascade is saturated (i.e. the control algorithm is currently

limiting the integration). Otherwise it bekas as for IL = 3 limitation.
ILT =4 is usually used a master loop with a cascade structure

7.158. ILT - Integral limiting action type (PID block) |
Field type: | Byte |
Field Access: |R.W |
Defined in Blocks: |PID |
Properties: |ILT value determines theay integral term of the PID algorithm (TCS compati-
ble) will be handled. This ales to specify the desired form of wind-up-protec-
tion.
ILT=0

Integral term is determined according to its specification

iterm(k) = iterm(k-1) + KP * KI * POLL * e(k)

where:
B = B input of the PID block ("measurement”)
e(k) =STPT(k) - B(k) inthe case of direct action
e(k) =B(k)-STPT(k) inthe case of kerse action
fKP =fKP=KPfurKP #0,fKP=1firKP =0
Kl = Kl value of the PID block (intggal cain)
KP = KP value of PID block (proportionalagn)
POLL = poll time of the loop
STPT = STPT alue of the PID block ("setpoint")

The algorithm is initialised
e(k-1) =0 and
iterm (k-1) = Ofor ITYP =0 and 1
iterm (k-1) = OUTor ITYP =2 and 3
all the time.

Option ILT = 0 does not prade aty protection aginst reset wind-up.

ILT=1

Type 1 Intgral Limiting Action uses andowvnstream output to measure the per
formance of the control loop dmstream of the block. As that outpugbes to
deviate from the loops actual internally calculated result (RES), the term
becomes layer and decreases théeet of the reset accumulation. This correc-
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tion may be applied continuously (ILC = "Y") or it may be applied only when
the block output limits or output rate of change limit is detected (ILC = "N").
Continuous application to the block output simulates an analog controller with
reset wind-up protection.

ILT = 1 is usually used in normal non-cascade loops or in the lslap of a cas-
cade.

For type 1 action, the equation used to calculate thgradtémiting term is:
intg = KI * POLL
if intg > 1.0, then intg = 1.0
In case of Incremental Algorithm:
ILTerm = intg * ILT1
In case of Positional Algorithm:
ILTerm =intg * (ILT1 - LR)
where:

Kl = Integral cain (repeats /sec)

POLL = Scan ime or Poll time

ILT1 = Integral Limiting Input one

LR = Last Result, i.e. this is y(k) of the pieus scan

/O —m SENSOR 3 PID > AO > 1/0

ADDR| TC101:0 B| TC101:1 ouT TCR101

T ILT1

Figure 6:Type 1 Integral Limiting Action in PID block

ILT=2

Type 2 Intgral Limiting Action uses either of twdifferent points to detect and
compensate foreeessie reset wind-up. The first feedback input (ILI11)\ides
data for normal operations onk¥hen an output limiting condition is detected,
the second feedback input (IL12) is used. The option for action only on limit c¢n-
dition has no déct. This option wuld only be used to decouple théefs of
the interaction that occurs when compbascades are tuned.

For type 2 action, the equation used to calculate thgraitémiting term is:

We have to diferentiate tw situations, when the dmstream loop is already
limited:

intg = KI * POLL
if intg > 1.0, then intg = 1.0

In case of Incremental Algorithm:
ILTerm =intg * ILT2

In case of Positional Algorithm:
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ILTerm = intg * (ILT2 - LR)
where:

Kl = Integral cain (repeats /sec)

POLL = Scan ime or Poll time

ILT2 = Intggral Limiting Input two

LR = Last Result, i.e. this is y(k) of the pieus scan

When the danstream loop is not limited:

Type 1 limiting is applied, in this case thalwe of ILC is agin talen into
account.

MASTER LOOP (ILT=2)

|
|
I
CTB
> SENSOR I PID : >
ADDR| TC101:0 B| TC101:1 | TCC101
| |
| ILT2¢ ILT1 |
o ___S'_I'F:Ti_(_IL_T:_-l)
| Y |
| |
SENSOR PID I AO
—* — |/O
TC102:1 |, TCR102
|

ADDR| TC102:0
I
I
I

SLAVE LOOP ILT1

Figure 7: Type 2 Integral Limiting Action in PID block

ILT=3

Type 3 Intgral Limiting Action is specifically designed for the elimination of
the open loop wind-up originating from feedfama control schemes when the
primary control loop is out of control. In this mechanisny tlifferent feedback
points may be used to compensate f@essve wind-up in the primary loop.
One of these (ILI1) is typically the output of the primary oy davnstream
loop. The other (ILI2) is typically the output of a feedfard calculation. Since
feedforward calculations are sombat sensitie to processariations, the appli-
cation of type 3 intgral limiting action is almost alays set to occur when there
is an output limiting condition (ILC = "Y").

For type 3 action, the equation used to calculate thgraitémiting term is:

intg = KI * POLL
if intg > 1.0, then intg = 1.0

In case of Incremental Algorithm:
ILTerm =intg * (ILT1 - ILT2)

In case of Positional Algorithm:
ILTerm =intg * (ILT1 - ILT2 - LR)
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where:

Kl = Integral cain (repeats /sec)

POLL = Scan ime or Poll time

ILT1 = Integral Limiting Input one

ILT2 = Integral Limiting Input two

LR = Last Result, i.e. this is y(k) of the pieus scan

¢STPT
= CTB
Level — SENSOR| | PID (LT=3)
ADDR| LC101:0 B| LC101:1 LCC101
+ILT2 +ILT1
STPTl
Flow SENSOR PID (ILT=1) | AO Flow
ADDR| FC101:0 | ‘8| Fcio11 | || reriog | o VO
{ILTl
Flow —pe| SENSOR DEAD LL CTB -
ADDR| FI101:0 F1101:1 F1101:2 FIC101
Figure 8: Type 3 Integral Limiting Action
ILT=4

ILT = 4 limits the intgral term so that output wer exceeds the limits of the
OHC or OLC. When OHC or OLC areeeeded with the proportional part of the
PID algorithm alone, then the iigi@al term is set to 0.

This behaiour of intggral limitation can be disadntageous when the output is
mainly formed by the intgral part and short lge disturbances occutn such
cases, the betamur of the controller becomes unacceptable. In such cases c(
sider using one of thewer types.

It is essential that this type of limitation is used when feedfohis not equal to
zero i.e. feed forard control is in déct.

ILT=5

ILT = 5 stops intgration (i.e. iterm(k) = iterm(k-1)) whener the danstream
loop of the cascade is saturated (i.e. the control algorithm is currently limiting
the intgration). Otherwise it bekas as for IT = 4 limitation.
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ILT =5 is usually used in a master loop of a cascade (cascade formed using a
CTB block).

7.159. ILT1 - Halfband for integration

Field type: IFIELD

Field Access: R,W

Defined in Blocks: SPID, NLP

Properties: ILT1 specifies the band width (+/-TL of the setpoint) within which the irgeal

calculation and limitation of the SPID algorithmésakplace. IT1 is used (i.e. its
value matters) only if ILC = N.

This function can be used to switch a controller from single P-control to Pl-con-
trol automaticallywhen the measurement gets close to the setpoint. Vididsa
the problem of intgral wind-up.

is described further in the fieldTL(See “ILT - Integral limiting action type (PID
block)” on pagel08). This field is used in connection with lgut&l Limiting

7.160. ILT1 - Halfband for integration in PID algorithm |
Field type: |\FIELD |
Field Access: |R.W |
Defined in Blocks: | PID |
Properties: | 'nput field for Intgral Limitation purposes. The Irgeal Limitation functionality ‘

Types 1,2,3.
7.161. ILT2 - Halfband for integration in PID algorithm |
Field type: |\FIELD |
Field Access: |R.W |
Defined in Blocks: | PID |
Properties: | \nput field for Intgral Limitation purposes. The Irgeal Limitation functionality

is described further in the fieldTL(See “ILT - Integral limiting action type (PID
block)” on pagel08). This field is used in connection with lgut&l Limiting
Types 2,3.

7.162. INA - Digital input addr ess

Field type: HWLINK

Field Access: Only accessable via DBB

Defined in Blocks: DEV, DEVINP, DI, DIN

Properties: Logical address of the digital input card. The format is:

» #rackcard
* #module
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7.163. INC - Incr ement

Field type: Float

Field Access: R,W

Defined in Blocks: TIMER

Properties: The incrementalue will be added or subtracted from tladue in the TIME

field, after eachyecution of the TIMER block.

7.164. INCOS - Inhibit change of state alarm

Field type: Binary
Field Access: R,W
INCOS is the 5th bit in theovd INCOS (decimalalue 16, hg value 0x0010).
Defined in Blocks: DEV, DEVICE, DEVINR DI
Properties: INCOS =Y inhibits the change of state alarm.

7.165. INDCS - Inhibit desired state change alarm

Field type: Binary
Field Access: R,W
INDCS is the 7th bit in the @rd INDCS (decimal alue 64, he value 0x0040).
Defined in Blocks: DEV, DEVICE, DEMOUT
Properties: INDCS =Y inhibits the change of desired state (DEST or INLK\6RPDalarm.

7.166. INDV - Inhibit differ ence between actual and desd state alarm

Field type: Binary
Field Access: R,W
INDV is the 1st bit in the ard INDV (decimal alue 1, hg value 0x0001).
Defined in Blocks: DEV, DEVICE
Properties: INDV =Y inhibits the diference between actual and desired state alarm.

INDV = N is not suficient to achige processing of dérence alarm: there must
be also a non-zeralue in the field OPTI (straktime), indicating the number of
scan gcles to count don before comparing the actual state with the due state
(DEST or INLK or O/R)

7.167. INICS - Inhibit input change of state alarm

Field type: Binary
Field Access: R,W
INICS is the 6th bit in the @ard INICS (decimal alue 32, he value 0x0020).
Defined in Blocks: DEV, DEVICE, DEVINR DI
Properties: INICS =Y inhibits the input change of state alarm.
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7.168. INIT - Block initialization flag

Field type:
Field Access:

Defined in Blocks:

Properties:

Note:

Example:

Bit
R.wW
CALC, DELAY, LL, MFCALC, NLP, SPID,PID, SPLIT |

INIT =Y specifies that the block will be initialized when processed. Adter
the initialization has been performed, the INIT flag is cleared to No (N or 0) and
the block is set to ATO (i.e. its AM flag is set to Y) by the system.

"Initialization” is performeden if the block with INIT =Y has been already in
AUTO mode (AM = A).

The efect of setting INIT of the display block to Y or 1 isry similar to switch-
ing the loop to AITO from the &ceplate or from EXDL by the instruction

set loop ... to auto”.

The INIT field can not be changed from the operator console. The INIT field is
always reset (set to 0, i.e. to N) by the system itself.

The usage of INIT and AM fields can be demonstrated on theviotioexample
Assume loop LOOPS should b&kaaccording to LOOPM:

if LOOPM has just been switched from MAKU to AUTO,

then LOOPS should be initialized

endif

if LOOPM has just been switched fronryAO to MAN,

then LOOPS should be de-initialized (set to MAN via flag TMAN)
endif

Assume, the display block of LOOPM is block 3, the display block of LOOPS is
block 5.

The task can be sa@d including tve CALC blocks to LOOPS, e.g.
CBG6:

EQN: A=B&C=D?E:F If

A: LOOPS:6.C mode of LOOPMluring the last poll
B: 0 was MANUAL and

C: LOOPM:3.AM mode of LOOPNMhow

D: 1 is AUTO

E: 1 then set 1

F LOOPS:5.INIT else leae unchanged

OUT: LOOPS:5.INIT the INIT flag of the display block of
LOOPS

OLC:

OHC: 1

CBT:

EQN: A=B&C=D?E:F If

A: LOOPS:7.C mode of LOOPMluring the last poll
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INLE - Inhibit loop error alarm

B: 1 was AUTO and

C: LOOPM:3.AM mode of LOOPMow

D: 0 is MANUAL

E: 1 then set 1

F LOOPS:5. TMANeIse leae unchanged

OuUT: LOOPS:5. TMANhe TMAN flag of the display block of
LOOPS

OLC: 0

OHC: 1

This technique warks reliably gen if the tw loops ivolved hae completely
different POLL times and PHASes.

loop err or alarm

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

INLE is the 4th bit in the wrd INLE (decimal alue 8, hg value 0x0008).
DEV, DEVICE, DEVINR DI, DEVOUT

INLE =Y inhibits the loop error alarm.

7.170. INLK - Interlock state

Field type:

Field Access:
Defined in Blocks:
Properties:

Byte

R,W

DEV, DEVICE, DEVOUT

The non-zero state number specified in the field INLK (interlock state3 tak
precedencewer aty state specified in the field DEST (desired state) - i.e.the sys-
tem tries to drie the deice to the interlock state. When the interlock state (the
field INLK) is set to zero, the original desired state specified in the field DEST
will become the due stateaig. State number are in the range 1 to 8.

The non-zero state specified in the fieMR)(override state) has precedence
over ary interlock state and desired state.

7.171. INM - Input mask

Field type:

Field Access:
Defined in Blocks:
Properties:

Example:

Word
R,W
DEV, DEVINP, DI

INM contains the headecimal mask applied to thalue read from the input

DIN card to isolate the bits used in this block prior to determining the state by
comparing the maskl input to the state bit patterns in the fields S1I to S8l until
a match is detected.

In a DEV block the inputs are psically connected to the card specified in the
field INA to the 16 bit bank specified in the field IPNT

Only bits 6,7,8,9,10 and 11 "belong" to the DEV block considered, other bits
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"belong" to other déces. This is reflected in thales of Snl, which contain
the bit combinations corresponding to the states of odca&eand which
encompass only bits 6 to 10. Assume, omiaehas three defined states:

OFF - S11=0060 h i.e. '0000 000 01D 0000'
STATE1  -S21=0180h i.e. '0000 001 10® 0000
STATE2 - S31=0600h i.e. '0000 @10 00®@ 0000
The field INM should contain bits 6,7,8,9,10 and 11 set,

i.e. INM =003Ch i.e. '0000 @11 11D 0000

Suppose the 16 bit hardwe point contains thealue
A61A h i.e.'1010 @10 00Q 1010
(not bold bits on the bank considered belong to othdces).

The processing goes as falle: From the 16 bit pattern of the haahe point the
bits "belonging" to our dece are mastéd out by BAND operation with the
INM. The result is

0600 h i.e. '0000 @10 OO@ 0000

The comparison with the fields Snl of thisyide shevs match with SATE2.
Number 3 will be stored in the fieldCA by the DCEX package. Simple, isit’

7.172. INP - Input field of the CONTR block

Field type: IFIELD

Field Access: R,wW

Defined in Blocks: CONTR

Properties: This field seres as the input for analoglues from other fields of the process

database. Thealue can be either read in the INP field (recommended tech-
nigue), or written into the INP field by the OUT field of an other block (not rec-
ommended technique). Thialue is then used as the measuremalotev(stored

in field MEAS). Therefore further references to thatue should be made
through the field MEAS.

7.173. INP - Input field of the SPLIT block

Field type: IFIELD

Field Access: R,W

Defined in Blocks: SPLIT

Properties: The walue of INP is used to calculate theotautputs OUT1 and OUT2 of the

SPLIT block according to thealue of split type TYPE chosen. The IN&uwe is
usually the outputalue (OUT field) of an SPID block. Thalue is &pected to
be in the range 0 to 100.

7.174. INP - Input field of the SWSENSOR block

Field type: IFIELD
Field Access: R,W
Defined in Blocks: SWSENSOR
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Properties: This field seres as the input for analoglues from other fields of the process
database. Thealue can be either read in the INP field or written into the INP
field by the OUT field of an other block

The \alue is not processedytijust used as an ordinarglue in engineering
units. SIAN and ZERD are not used to process tteue written to INP or read

in intp INP.
7.175. INPn - n-th Input of the DEVICE block (INP1 to INP8) |
Field type: IFIELD
Field Access: R,W (can only be changed by DBB)
EXTOL may change the links using the instruction LINKIO.
Defined in Blocks: DEVICE
Properties: The input field INPn of the DEVICE block contains the read-address of a data-

base field. INPn becomes so ktkto other process database field and reads the
value from there. Thealue read must be in the range 1 to 2. An inplie/is
typically obtained from the field AL of a DIN block or from the field &T of
another DEV or DEVICE block.

The walue read in will be transformed so that 2 -> 1 and 1 -> 0.

The transformed (logical)aues is then interpreted as ttadue of the n-th bit in
the 8 bit imput field, which is compared with the bit patterns of the fields S1I to
S8l to find out the BT state of the DEVICE.

Example: Assume, our dgce has three defined states:
OFF - S11=0003 h i.e. '0000 0000 0000 0011
STATE1  -S21=000C h i.e. '0000 0000 0000 1100
STATE2  -S31=0030h i.e. '0000 0000 0011 0000
Assume the alues read in INP1 to INP6 are
INP1 - 1
INP2 - 1
INP3 - 1
INP4 - 1
INPS - 2
INP6 - 2
These inputs will be transformed to the bit pattern
0030 h i.e. "0000 0000 0011 0000"

and the AT field gets thealue 3, corresponding to STE2 of the deice.

7.176. INST - Inhibit err or status alarm

Field type: Binary
Field Access: R,wW
INST is the 2nd bit in the @rd INST (decimal alue 2, hg value 0x0002).
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: INST =Y inhibits the error status alarm.
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7.177. INUN - Inhibit undefined state alarm

Field type: Binary
Field Access: R,W
INUN is the 3rd bit in the wrd INUN (decimal alue 4, hg value 0x0004).
Defined in Blocks: DEV, DEVICE, DEVINR DI
Properties: INUN =Y inhibits the undefined state alarm.

7.178. INV - Inversion flag in digital inputs (DIN)

Field type: Bit

Field Access: R,W

Defined in Blocks: DIN

Properties: If INV = N, then the 1st state corresponds atue NAL = 0, the

2nd state toalue NAL = 1.

If INV =Y the inversion taks place: the 1st state corresponds to
IVAL =1 and the 2nd state toAY = 0.

7.179. INV - Inversion flag in digital outputs (DQOT)

Field type: Bit

Field Access: R,wW

Defined in Blocks: DOT

Properties: If INV = N, then the 1st state correspondsatue 0 output, the 2nd

state to @lue 1 output.

If INV =Y the inversion taks place: the 1st state corresponds to
output = 1 and the 2nd state to output = 0.

7.180. INV - Output in version in AOT blocks

Field type: Bit

Field Access: R,W

Defined in Blocks: AQOT

Properties: INV =Y inverts the output, i.e. zer@le in OUT field of AT

will cause the highestalue to be sent to the analog output channel.

7.181. IPNT - Input point

Field type: Byte

Field Access: R,wW

Defined in Blocks: DEV, DEVINR, DI, DIN

Properties: Bank selector on the digital input card. Each digital input card magy Uato

four (4) channel banks of 16 bit channels. The channel banks are coredgcuti
numbered from 1 to 4. Note, Wwever, that all references within adee block
can only be made to one 16 bit channel bank.
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Example: The DIN signal is on the 22nd yéical channel on the Digital card. The point
(IPNT) will be 2 and IBIT will be 6.

7.182. IRCA - Inhibit measur ed value rate of change alarm

Field type: Binary
Field Access: R,W
IRCA is the 7th bit in the ard IRCA (decimal alue 64, hg value 0x0040).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: IRCA =Y inhibits the measurediiue rate of change alarm.

A temporary alarm inhibiting &fct can also be achied by setting the alarm
limit value to full scale. The use of the inhibit parameter is preferred.

7.183. ITYP - Initialization type f or control blocks

Field type: Byte

Field Access: R,W

Defined in Blocks: SPID, NLR, PID

Properties: This parameter defines thefdifent types of initialization per-

formed when the block is switched from MANKU to AUTO
» from the operator console (display block only)

* as a slee block when the master (display) block of the loop has been
switched to AJTO from the &ceplate or by setting INIT = 1

» by setting the flag INIT of this block to. Y
The following list defines the initialization types:

ITYP integral term STPT ouT

0 0 input B (measurement)from output link
1 0 unchanged from output link
2 ouT input B (measurement)from output link
3 ouT unchanged from output link
4 OUT-FFWNPOS | input B from output link
5 OUT-FFWNPOS | unchanged from output link

Table 23: Initialization Types br SPID, NLP

If the SPID, NLP block is the display block and is set to MANLUthen the out-
put of the loop may be positioned from the group displage(late). ith the
initialization types 2 and 3, when switched tdPO, the controller output will
control starting from the current position of the output.
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ITYP - Initialization type control blocks

Figure 9:Initialization T ypes br PID

ITYP integral term STPT ouT
0 0 input B (measurement)from output link
1 0 unchanged from output link

7.184. ITYP - Initialization type contr ol blocks

Field type:
Field Access:

Defined in Blocks:

Properties:

Byte
R,W

CALC, LL

This parameter defines thefdifent types of initialization per-
formed when the block is switched from MANKU to AUTO

» from the operator console (display block only)

* as a slee block when the master (display) block of the loop has been
switched to AJTO from the &ceplate or by setting INIT = 1

by setting the flag INIT of this block ta. Y

The following lists defines the initialization types:

ITYP STPT ouT Result
0 input B (measurement)from output link from output link
1 unchanged 0.0 0.0
2 from output link 0.0 0.0
3 unchanged from output link from output link
4 unchanged from B from B

Table 24: Initialization Types br CALC
ITYP STPT Last Input (An-1) Result
0 0.0 0.0 0.0
1 unchanged from STPT from output link

Table 25: Initialization Types br LL

ITYP STPT ouT Result
0 unchanged unchanged unchanged
1 unchanged 0.0 0.0

Table 26: Initialization Types br LB
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7.185. IVAL - Input v alue in DIN

Field type: Byte
Field Access: R,W
Defined in Blocks: DIN
Properties: IVAL contains the actualalue of the block (actual status of the DIN). This is in

the range 1 to 2.

IVAL value can be read by other database blocks.

7.186. IVAL - Simulated input value in digital devices

Field type: Byte

Field Access: R,wW

Defined in Blocks: DEV, DEVICE, DEVINR DI

Properties: IVAL is copied in the field £T as actual state if the flag SMFL is set.

It represents the statalue (1->8) we ant to simulate.
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7.187. K - Gain of Lead Lag Block

Field type:

Field Access:
Defined in Blocks:
Properties:

IFIELD

R,W

LL

The operation of the lead/lag block uses the equation:

R = [K*(LEAD/Ts)*(A-La) + K*A +(LA G/Ts)*Lr] / (LAG/TS)+1)
where:

R = Result
Lr = Last Result, R(n-1)
K = Gain

A = Input (or setpoint if used as a controller)
La = Last input, A(n-1)

LEAD = Lead time

LAG = Lag time

Ts = Time scan

7.188. KD - Derivative (rate) tuning (constant)

Field type:

Field Access:
Defined in Blocks:
Properties:

IFIELD
R.wW
SPID, NLR PID |

KD is the denative tuning constantalue. It is a constant, @he read in or a
value written to this field.

The dervative term is pruided in the classical PID control equation to compen-
sate for sudden gmtions of the process. This is a form of anticipatory control;
take action before the process actuallyidies too much. In actual practice,
derivative control is often too sensiéi to random noise and causes too much
instability. This is corrected by tuning the deriive constant, KD, to a smaller
value than unitytypically 0.2 or less. Unfortunatelthe actual devative cain is

the product of KP and KD which causes the control to beceormeless stable
when KP is increased.

For control engineers which are moaerfiliar with the term 'devative time TD'
has to be said that KD ig&ctly the same.

KD =TD

7.189. KI - Integral (r eset) tuning constant

Field type: IFIELD

Field Access: R,W

Defined in Blocks: SPID, NLR PID |

Properties: Kl is the intgyral tuning constantalue. It is a constant, ale read in or aalue
written to this field.
The intgral term is preided to eliminate the &fet error which wuld occur if
proportional g@in would only be applied. The irdeal term also pnvades an out-
put to correct errors that persist for longer periods of time. The longer an error
persists, the lger the output will become. This requires that thegiraieterm
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have memory between controjaes called the "reset remainder". This is the
term that will "wind up", or grev larger if the output of the control loop is decou-
pled from the process inyamay. This decoupling may occur from output link-
ages (cascades) that are opened or by a coalre that is fully opened or
closed rendering it ingédctive.

The dimensions of the SyCOS igtal term are in "1 / second”, which means
that as the number for Kl gis lager, the more déctive the intgral action will
be. The dect of a lager \alue for Kl will be to damp or sle dowvn the action of
the control block after the firstfetts of an error are compensated.sbme
degree, the interaction with KP pridles additional stability since thefedt of
increasing KP is to also increase the actuabnateggin which is in efect KP *
Kl. (See “ILT - Integral limiting action type” on page07 and“ILC - Integral
limiting continuous” on pag&06)

For control engineers which are moaerfiliar with the term 'reset time TR' here
is the relationship between Kl and reset time.

Kl =1/TR

KNL - Error squared limit parameter

KNL is the maximum absolute error to be used for the error square calculation. It
is a constant, aalue read in or aalue written to this field.

The NLP algorithm allws an &ternal limitation of the error squaredig

applied to the proportional or igeal terms to be specified. If the absoluadre

of the error gceeds KNL, then the error squared function is defeated. This helps
to stabilize the error squared algorithm option. If KNL is set to zero (tlaeitef

the efect of the error square option is defeated. If KNL is set to the span, the
error squared option applieges the entire control span.

7.190. KNL - Nonlinear Scalar

Field type: IFIELD

Field Access: R,wW

Defined in Blocks: NLP

Properties: The KNL field is used to specify a scalalue for calculation of the absolute

error term ( |e| / KNL), which is used as a multiplicatiactdr on either the KP
or the Kl @ain. If KLN is equal to 0, or if the absolute error ( |e| ) is greater than
KNL, the absolute error term is set to 1.

This results in:
if Je(k)| <= KNL
e(k) = e(k) * abs (e(k)) /KNL
if [e(k)| > KNL
e(k) = e(k)
See “NLP - NONLINEAR PID BLOCK” on pag#45 |

7.191. KP - Proportional gain (constant)

Field type: IFIELD
Field Access: R,W
Defined in Blocks: SPID, NLR, PID |
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Properties:

LACOS - Change of state alarm to be latched

KP is the proportionalan tuning constantalue. It is a constant, ale read in
or a \alue written to this field.

The Proportional Gain is theverall sensittity adjustment for the control block.
The Proportional term of the SPID pides an output correction which is pro-
portional to the size of the errdrhis is a gin term. Increases in KP will cause
more rapid response to error conditions, and if set too high, may cause control
instability. The proportional gin in SyCOS is interact with the intgral (reset)

and dewative (rate) terms, which means that a change inahevof KP may

then also require adjustments to the reset and rate constants.

For control engineers which are moearfiliar with the term 'proportional band
PB' here is the relationship between KP and proportional band.

KP = (100 / PB) * (100 / S&N)

7.192. LACOS - Change of state alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LACOS is the 5th bit in theavd LACOS (decimal @&lue 16, he value 0x0010).
DEV, DEVICE, DEVINR DI

LACOS =Y specifies that change of state alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alau@s & they are
momentary in nature.

7.193. LADCS - Change of desied state alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LADCS is the 7th bit in the ard LADCS (decimal alue 64, he value
0x0040).

DEV, DEVICE, DEVOUT

LADCS =Y specifies that change of desired state alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegay esen if the alarm \as not ackneledged.

Alarm latching ensures, that the operator will see alaueis & they are
momentary in nature.
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7.194. LADH - Deviation High alarm to be latched

Field type: Binary
Field Access: R,W
LADH is the 4th bit in the wrd LADH (decimal alue 16 hg value 0x0010).
Defined in Blocks: SENSOR, SWSENSOR, PCI CONTR
Properties: LADH =Y specifies that ddation high alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegay esen if the alarm \&s not ackneledged.

Alarm latching ensures, that the operator will see alaxeis i they are
momentary in nature.

7.195. LADL - Deviation Low alarm to be latched

Field type: Binary
Field Access: R,W
LADL is the 5th bit in the wrd LADL (decimal alue 32 he value 0x0020).
Defined in Blocks: SENSOR, SWSENSOR, PCI CONTR
Properties: LADL =Y specifies that dgation low alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alau®s & they are
momentary in nature.

7.196. LADYV - Difference between actual and desd state alarm to be
latched

Field type: Binary
Field Access: R,wW
LADV is the 1st bit in the wrd LADV (decimal \alue 1, hg value 0x0001).
Defined in Blocks: DEV, DEVICE
Properties: LADV =Y specifies that diérence between actual and desired state alarm will
be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
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tion which caused the alarm goegagy even if the alarm &s not acknwledged.

Alarm latching ensures, that the operator will see alau@s & they are
momentary in nature.

7.197. LAG - Lag

Field type: IFIELD

Field Access: R,W

Defined in Blocks: LL

Properties: Lag time in seconds.

7.198. LAHH - High High alarm to be latched

Field type: Binary
Field Access: R,W
LAHH is the 2nd bit in the wrd LAHH (decimal @lue 2, hg value 0x0002).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: LAHH =Y specifies that high high alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegay esen if the alarm \&s not ackneledged.

Alarm latching ensures, that the operator will see alaxeis & they are
momentary in nature.

7.199. LAHI - High alarm to be latched

Field type: Binary
Field Access: R,W
LAHI is the 1st bit in the wrd LAHI (decimal alue 1, hg value 0x0001).
Defined in Blocks: SENSOR, SWSENSOR, PCI
Properties: LAHI =Y specifies that high alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avltedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goesag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alakeis i they are
momentary in nature.

7.200. LAICS - Change of input state alarm to be latched

Field type: Binary
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Field Access:

Defined in Blocks:
Properties:

LALE - Loop error alarm to be latched

R,W

LAICS is the 6th bit in the wrd LAICS (decimal &lue 32, he value 0x0020).
DEV, DEVICE, DEVINR DI

LAICS =Y specifies that change of input state alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be askedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm \&s not ackneledged.

Alarm latching ensures, that the operator will see alau@s & they are
momentary in nature.

7.201. LALE - Loop err or alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LALE is the 4th bit in the wrd LALE (decimal alue 08, he value 0x0008).
DEV, DEVICE, DEVINR DI, DEVOUT, SENSOR, SWSENSOR, CONTR, PCI
LALE =Y specifies that loop error alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alau@s & they are
momentary in nature.

7.202. LALL - Lo w Low alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LALL is the 4th bit in the wrd LAHI (decimal \alue 8, h& value 0x0008).
SENSOR, SWSENSOR, PCI

LALL =Y specifies that lvlow alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegay esen if the alarm \as not ackneledged.

Alarm latching ensures, that the operator will see alaueis & they are
momentary in nature.
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LALO - Low alarm to be latched

7.203. LALO - Lo w alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

7.204. LARC - Rate

Binary

R,W

LALO is the 3rd bit in the wrd LAHI (decimal \alue 4, hg value 0x0004).
SENSOR, SWSENSOR, PCI

LALO =Y specifies that high alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegay esen if the alarm \&s not ackneledged.

Alarm latching ensures, that the operator will see alaxeis i they are
momentary in nature.

of Change alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LARC is the 7th bit in the erd LARC (decimal &lue 64, he value 0x0040).
SENSOR, SWSENSOR, PCI

LARC =Y specifies that high alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alau®s & they are
momentary in nature.

7.205. LAST - Err or status alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LAST is the 2nd bit in the ard LAST (decimal &lue 2, hg value 0x0002).
DEV, DEVICE, DEVINR DI, DEVOUT

LAST =Y specifies that error status alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be askedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alau@s & they are

2.1

128



SyCOS CONTROL PACKAGE
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momentary in nature.

7.206. LAUN - Undefined state alarm to be latched

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LAUN is the 3rd bit in the ard LAUN (decimal alue 4, hg value 0x0004).
DEV, DEVICE, DEVINR DI

LAUN =Y specifies that undefined state alarm will be latched.

A latched alarm stays on the scregareafter the alarm has cleared. A latched
defunct alarm blinks in dark blue and must be avkedged to clear on the dis-
plays. Ary active alarm will tale display precedenceer a latched defunct
alarm.

Unlatched alarms will disappear from the display screen if the underlying condi-
tion which caused the alarm goegag esen if the alarm s not ackneledged.

Alarm latching ensures, that the operator will see alau@s & they are
momentary in nature.

7.207. LBn - Type of the n-th loop body block (LB1-LB8)

Field type:

Field Access:
Defined in Blocks:
Properties:

Typical Blocks:

Internal Type
This field can only be changed by DBB
DEV, DEVICE, DEVINR DI, DEVOUT

Loop body blocks specified in the fields LBn are either calculation blocks (LB or
CALC,) or delay blocks (DELX).

The calculation blocks (LB or CALC) use six inputs in apression with math-
ematical, logical, relational and conditional operators to determine the output of
the logic block.

Delay blocks (DELA) are used to delay a control signal.
| The following blocks are typically used:

» LB (equivalent to the CALC block)

e DELAY

7.208. LEAD - Lead (sec)

Field type:

Field Access:
Defined in Blocks:
Properties:

Float

R,W

LL

Lead time in seconds.

7.209. LEC - Loop error alarm to be critical

Field type:
Field Access:

Binary
R,W
LEC is the 8th bit in the ard LEC (decimal &lue 128, he value 0x0080).
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LEM - Loop error alarm to be major

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: LEC =Y specifies that loop error alarm will be displayed as critical.

Critical alarm will appear to the operator in RED and wilktgkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

e LERR

« HIHland LOLO
e Hland LO

e« DHland DLO

« ROC

7.210. LEM - Loop err or alarm to be major

Field type: Binary
Field Access: R,W
LEM is the 8th bit in the wrd LEM (decimal alue 128, he value 0x0080).
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: LEM =Y specifies that loop error alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswhdéeer, reporting of simultane-
ously present critical alarms &k precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

« LERR

e HIHl and LOLO
 HlandLO
 DHIand DLO

« ROC

7.211. LINC - Linearization

Field type: String (Size: 4 characters)
Field Access: R
Defined in Blocks: SENSOR, PCIAIN, AOT
Notes: Remote ON modification has ndeft. A change will only become fefctive
after a reboot of the MFC!
Properties: The LINC field specifies the coeersion cure in the Breakpoint-table to be used

for the cowersion of rav data of this sensor

In mary cases the vadata delrered by the hardare are depending on the type
of the hardvare and are not directly the measure of the desingsiqai property

The breakpoint table alles the cowmersion of rav input integer \alues into a
floating point numberepresenting either the final engineeriafye or a nor-
malized engineeringalue. The follaving figure illustrates he the breakpoint
table approximates a cueby a pieceise linear approximation.
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LINC - Linearization

raw input counts

A

65535 4

k Bpnt 4 Bpnt 5

0.0

Example:

Example:

Example:

- B measurement
1.0 (a float number)

Figure 10: Breakpoint Table lllustr

To determine the weight of the liquid in a horizontdirdrical tank we measure
the tydrostatic pressure of the liquid in the tank. Tbiimne of the liquid (the
weight of the liquid) is a non-linear function of the measunattdstatic pres-
sure.

To determine the fl of a liquid we measure the pressure dregr@n orifice.
The flav is proportional to the square root of the pressure drop.

Siemens Al card prades numeric data in the intedvbetween 0 and 4095, these
data are multiplied by CCEX by 16 and so the data lie in the inteal 0 to
65520.

For compensating such non-linearities user alterableecsion
cunwes, specified in a breakpoint table, are used. The structure of the
breakpoint table is visible in the follang example:

# comment

BREAK_POINT_TABLE:

#

CURVE_START: name_of the 1st cury 10 characters
LOWCNT: count_1 HIGHCNTount_2
LOWVAL: value_at count_ 1  HIGHAL: value_at_count_2
LOWCNT: count_2 HIGHCNTount_3
LOWVAL: value_at count 2 HIGHAL: value_at_count_3
LOWCNT: count_3 HIGHCNTount_4

LOWVAL: value_at count_ 3 HIGH\AL: value_at_count_4
CURVE_END:

#
CURVE_START: name_of the 2nd_cuwy 10 characters
LOWCNT: count_1 HIGHCNTount_2
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LINC - Linearization

LOWVAL: value_at_count_1 HIGHAL: value_at _count_2

LOWCNT: count_2 HIGHCNTount_3
LOWVAL: value_at_count_ 2 HIGHA\L: value_at_count_3
LOWCNT: count_3 HIGHCN€ount_4
LOWVAL: value_at_count_3 HIGHAL: value_at_count_4
CURVE_END:

#

#next curnes#

TABLE_END:

The rav data (after their transformation according to the scanner used and test,
whether thg are within MLO and MH]I) are transformed using the correspond-
ing corversion cure (field LINC) by linear interpolation between HIGANV

and LONVVAL, which correspond to the MBCNT <= rav data < HIGHCNT

It is a good practice to use the gersion cure to cowert the rav data in such a
way that the useable intedvof the data is transformed in the intdrisetween
0.0 and 1.0 (Normalizechlue).

The process of linearization can be demonstrated on theviiofjaxample of
the Siemens analog input card 6ES5 498-1AA71, used for inputs between 4 to
20 mA:

mA Counts & Siemens Rawdata = Counts * 16  Normalized
Card
0 0 0 -0.25000
3 384 6144 -0.06250
4 512 8192 0.00000
5 640 10240 0.06250
6 768 12288 0.12500
7 896 14336 0.18750
8 1024 16384 0.25000
9 1152 18432 0.31250
10 1280 20480 0.37500
11 1408 22528 0.43750
12 1536 24576 0.50000
13 1664 26624 0.56250
14 1792 28672 0.62500
15 1920 30720 0.68750
16 2048 32768 0.75000
17 2176 34816 0.81250
18 2304 36864 0.87500
19 2432 38912 0.93750
20 2560 40960 1.00000

Table 27: Relationship between Interface Counts and Bak Table
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LINC - Linearization

mA Counts & Siemens Rawdata = Counts * 16  Normalized
Card
21 2688 43008 1.06250
22 2816 45056 1.12500
23 2944 47104 1.18750
24 3072 49152 1.25000
25 3200 51200 1.31250
26 3328 53248 1.37500
27 3456 55296 1.43750
28 3584 57344 1.50000
29 3712 59392 1.56250
30 3840 61440 1.62500
31 3968 63488 1.68750
32 4096 65536 1.75000

Table 27: Relationship between Interface Counts and Bak Table

The table abee has been assembled using the ¥dlg data:
» For Raw-Value = 8192 the normalizeéue must be 0.0
» For Raw-Value = 40960 the normalizedlue must be 1.0
* Normalized \alue = (1.0 - 0.0)/(40960 - 8192) * (RaValue - 8192) + 0
* Normalized \&lue = Rav-Value / 32768 - 0.25

This assumes that the norm,al measurement range lies within thalequof 4
to 20 mA.

The breakpoint tablealues will therefore be:
+ LOWCNT: OHIGHCNT: 61440
+ LOWVAL: -0.25HIGHVAL: 1.625
The MUX Low and High walues will be set as fols:
* MLO: 6144 (the equwalent of 3 mA)
» MHI: 51200 (the eqwialent of 25 mA)
The resulting Breakpointable is as follws:

#

# BREAKPOINT-TABLE
#

BREAK_POINT_TABLE:

#

# Cune for analog input for S5 intexfe, Module: 6ES5-498-1AA71
# Measuring inteal 4 to 20 mA

#
CURVE_START: S5A1

LOWCNT: 0 HIGHCNT61440
LOWVAL: -0.25 HIGHWAL: 1.625
CURVE_END:
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Example:

LL - LEAD/LAG BLOCK

#
TABLE_END:

The recommendedalues for MLO is 6144 (corresponding 3 mA) and for MHI
is 51200 (corresponding to 25 mA) for S5 indeds

CAN Analog Input which are lineanses the follwing entry from the Break-
point Table:

#

# Cune for CAN Al

#

CURVE_START: CAN_AI
LOWCNT: 0 HIGHCNT:. 65535
LOWVAL: 0 HIGHVAL: 1.0
CURVE_END:

#

7.212. LL - LEAD/LA G BLOCK

The Lead/Lag algorithm is often configured into feed fohand model refer-
ence control schemes. In these schemes, the output of the fesrdftoop often
supplies a computed measurement term to a PID controller configured for inte-
gral-only action. When anpart of the feedback control scheme becomes open
loop, the feedfonard elements will often wind up. When the feedback control
loops are closed a, the entire feedforard mechanism must be re-initialized.

The Lead/Lag algorithm pvides the capability to simulate a simple first order
dynamic process (Lag term) combined with a second order dynamic process
(Lead term). The result is a reasonable dynamic approximation to aavidg/v
of real processes. By tuning the lead (LEAD) and lag@).8oeficients, it is
possible to closely match the dynamic performance of the procéisgestifor
control modelling purposes. The pure delay functionsigen by the Dead

Time algorithm are almostwahys required to complete these models.

When configured into a feedfoand or model reference control loop, the CLSA
term should be set to 2 to detect that wnikiream cascade has gone from open
to closed and to close the upstream cascade. The ITYP term should be set to 1
which will cause the output to be set to the input, and the calculation delayed
until the net scan gcle. The figure ¥pe 3 Intgral Limiting Action, which can

be found earlier in this document, illustrates the configuration of both Lead/Lag
and Dead ime blocks into a feedforavd control scheme.

The operation of the lead/lag block uses the equation:
R = [K*(LEAD/Ts)*(A-La) + K*A +(LA G/Ts)*Lr]/ (LAG/TS)+1)
where:

R = Result
Lr = Last Result , R(n-1)
K = Gain

A = Input (or setpoint if used as a controller)
La = Last input, A(n-1)

LEAD = Lead time

LAG = Lag time

Ts = Time scan
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LLC - Low-low alarm to be critical

7.213. LLC - Lo w-low alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LLC is the 4th bit in the wrd LLC (decimal alue 8, hg value 0x0008).
SENSOR, SWSENSOR, PCI

LLC =Y specifies that l-low alarm will be displayed as critical.

Critical alarm will appear to the operator in RED and wilktgkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e« HlandLO

» DHIland DLO

« ROC

7.214. LLM - Lo w-low alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LLM is the 4th bit in the vword LLM (decimal alue 8, hg value 0x0008).
SENSOR, SWSENSOR, PCI

LLM =Y specifies that lav-low alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswhéeer, reporting of simultane-
ously present critical alarms & precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

e LERR

e HIHland LOLO
e Hland LO

e« DHland DLO

« ROC

7.215. LO - Low alarm limit v alue

Field type:

Field Access:
Defined in Blocks:
Properties:

Restrictions:

Float
R,W
SENSOR, SWSENSOR, PCI

The lav alarm limit \alue LO is compared with the measuretlie MEAS. If
MEAS is less than LO, thendoalarm is raised.

| The LO alarm limit cannot be less than the LOLO alaate. Ary attempt to
set the limit bel the LOLO will result in an error
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LOC - Low alarm to becritical

7.216. LOC - Low alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LOC is the 3rd bit in the ard LOC (decimal &lue 4, hg value 0x0004).
SENSOR, SWSENSOR, PCI

LOC =Y specifies that l@-low alarm will be displayed as critical.

Critical alarm will appear to the operator in RED and wilktgkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e« HlandLO

» DHIland DLO

« ROC

7.217. LOLO - Lo w-low alarm limit v alue

Field type:

Field Access:
Defined in Blocks:
Properties:

Restrictions:

Float
R.W
SENSOR, SWSENSOR, PCI

The lav-low alarm limit value LOLO is compared with the measuratle
MEAS. If MEAS is less than LOLO, thenvelow alarm is raised.

| The LOLO alarm limit cannot be higher than the LO alaatue. Ary attempt to
set the limit abee the LO will result in an error

7.218. LOM - Lo w alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

LOM is the 3rd bit in the wrd LOM (decimal alue 4, hg value 0x0004).
SENSOR, SWSENSOR, PCI

LOM =Y specifies that v alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswéger, reporting of simultane-
ously present critical alarms &k precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e HlandLO

e DHland DLO

« ROC
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7.219. MEAS - Measurement in analogue Loops

Field type: Float

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: The Measurement (MEAS) field is a non-prompted field which can be accessed

from other blocks in the database, or from EXTprograms.
This value depends on thale of the MSBL (Meas Block) Field.

If MSBL = 0, then MEAS field contains the result of the processing of the input
(linearization, smoothing, transformation in engineering units in case of SEN-
SOR loop header block, the input INP in case of CONTR block and SWSEN-
SOR loop header blockXeeption - if INP field of SWSENSOR reads tlsue
from elsevhere, MEAS is calculated using theABPand ZERD of the block;

see INP field description).

If MSBL > 0 (1 to 8) then MEAS contains thalue of the OUT field of the
MSBL-th loop body block. l.e. MSBL (MeaSurement BLock) designates the
block number from which the contents of the MEAS field isvebeki

Example: Assume a Softare sensor has to beilb to provide the aerage T_AER of two
temperature measurement TEMP1 and TEMP2, realizedd$BENSORS.

Additional requirement is to raise avitgion (high or lev) alarm if the readings
of TEMP1 and TEMP?2 diér by more than 3 Q¢C.

Solution:

. SENSOR

ADDR| TEMP1
. MsBL=2 ¥ STPT(A) K
I I
1 |SWSENSOR CALC EQN: (A+B)/2.0 !
| —> |
I T AVER T _AVER:1 |
I I
' DSPL=1 TB !
» SENSOR

ADDR| TEMP2

Figure 11: Block structure of example
SWSENSOR T_A/ER:

DHI=1.5
DLO=1.5
MSBL =1
DSPL=1
CB1 =CALC

CALC T_AVER:

EQN = (A+B)2.0 I
STPT = TEMP1:0.MEAS

B = TEMP2:0.MEAS

AMLK =Y
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MEAS - Measurement in discrete or digital Loops

The average of the ta temperature sensors is calculated in the
CALC block. Because MSBL (measurement Block) is defined to be
1, the calculatedvarage is taén as the e MEAS value for the
SENSOR loop. Defining DSPL (display block) as 1, causes the
control package to use MEAS and STPT of the CALC block (the
display block) to check for d&tion. Because d@ation is defined

not to xceed 3, the tav parameters DHI and DLO are both set to
1.5.

7.220. MEAS - Measurement in discrete or digital Loops

Field type:

Field Access:
Defined in Blocks:
Properties:

Word
R
DEV, DEVICE, DI, DEVINR DEVICE

The Measurement (MEAS) field is a non-prompted field which can be accessed
from other blocks in the database, or from EX{Tprograms.

The \alue of this field represents the bit-mask read from the lzaedas input
for the deice.

7.221. MFCALC - COMPENSATED GAS MASS FLOW BLOCK

Block-Type:
Record-Type:

This is a specially preconfigured CALC-block
CALC

Properties: The flav of compressibleages follavs natural lavs which allev the calculation

of mass fla if the temperature and pressure arevkmas well as theolume of

flow at those conditions. The MFCALC is a specific configuration of the CALC

block designed to calculate masslivom a wlumetric flav rate, a temperature

and a pressure.

Thevolumetric flow of the @s is transformed to theassflow at reference tem-

perature (e.g. 0 R C) and reference pressure (e.g. 1 atm) using the equation
A*S(E*(B+D)/(C+F))

where:

* Ais the uncompensate@dametric flav rate,

e Sis the square root opergtor

» B s the gquge pressure reading,

» Cisthe temperature in geees F or C,

« Dis the ofset of the guge pressure to absolute pressure,

» E is the reference absolute temperatuvaldd by the reference absolute
pressure: WPr,

» Fis ofset of temperature in deees F to dgrees Rankine (460), or ofset
of temperature in dgees C to drees Kelvin (273).

For temperatures in deces F or C, there are ariety of coeficient values for

various units of pressure. The follmg table preides a comenient selection

table for alues of D, E and F to be used for each combination of pressure and

temperature units:

Coeficients for MFCALC
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MHI - Mux high clamp

Pressure| Temp.

Units Unitg D F E
psig F 14.7 460 33.4694
psig C 4.7 273 18.5714
atm F 1 460 492
atm C 1 273 273
in H20 F 406.67 460 1.2098
in H20 C 406.67 273 0.6713
g/sqcm F 1033.3 460 0.4761
g/sqcm C 1033.3 273 0.2642
mmHg F 760 460 0.6474
mmHg C 760 273 0.3592

Table 28: MFCALC Coefficients

Pressure
> SENSOR
ADDR| PI101:0
Uncompensated MECALC
> SENSOR ) | SPID >
ADDR| FI102:0 | Flow Fl102:1 FI102:2
Temperature T
. SENSOR P
ADDR| TC101:0

Figure 12: Mass Flav Loops using MFCALC block

7.222. MHI - Mux high clamp

Field type:

Field Access:
Defined in Blocks:
Properties:

Word
R,W
SENSOR, PCI, 8T

The \alue defined in MHI is called the Multipder High Limit. In both cases, i.e.
for analogue inputs and outputs it represents tlgsigél limitations of the
measurement equipment (including the A/D and D/Aveders). It means, that
values abwe this limitations are iralid or meaningless. Thale is in rav

counts, in the range 0 to 65535. Thea \alues to be used depend on the hard-
ware in use.

Two fields are praided in the data base to all@lamping (and loop error gener-
ation) or out-of-range inputs. In most cases, MHI will be 65535 and MLO wiill
be zero. This éctively turns of the MUX HI and MUX LO checking. A simi-

lar but more readily understandable mechanism for checking out-of-range sig-
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MLO - Mux low input clamp

nals is lilt into the breakpoint table mechanismallihg off the end" of the
table generates a loop error

In case of the normal 4 to 20 mA signals, MHI and MLO are to be set to those
values which represent a point beléd mA resp. abee 20 mA. Thesealues are
normally the rav values representing the appropriate limit (for MLO: O to
12000).

In case of AT blocks, the outputalue is clamped to MHI, if thealue con-
verted to rav counts is greater than MLOoFfurther details on @T block
usageSee “SRN - Instrument span of &T" on pagel68 |

7.223. MLO - Mux lo w input clamp

Field type:

Field Access:
Defined in Blocks:
Properties:

Word
R,W
SENSOR, PCI, 8T

The \alue defined in MLO is called the Multipder Low Limit. In both cases,

i.e. for analogue inputs and outputs it represents theiqal limitations of the
measurement equipment (including the A/D and D/Avediers). It means, that
values belw this limitations are walid or meaningless. Thalue is in rav

counts, in the range 0 to 65535. Thaat \alues to be used depend on the hard-
ware in use.

MLO specifies the minimum outputwacount belav which the output may not
fall. Typically this is the counts produced by 4mA current normalised to 16 bits.
This value depends on the card type used.

Two fields are praided in the data base to all@lamping (and loop error gener-
ation) or out-of-range inputs. In most cases, MHI will be 65535 and MLO wiill
be zero. This éctively turns of the MUX HI and MUX LO checking. A simi-

lar but more readily understandable mechanism for checking out-of-range sig-
nals is lilt into the breakpoint table mechanismallihg off the end" of the

table generates a loop error

In case of the normal 4 to 20 mA signals, MHI and MLO are to be set to those
values which represent a point belé mA resp. abee 20 mA. Thesealues are
normally the rav values representing the appropriate limit (for MLO: 0 to
12000).

In case of AT blocks, the outputalue is clamped to MLO, if thealue con-
verted to rav counts is less than MLO.

7.224. MODEL- Rack -, Module- or Card-Type |
Field type: String
Field Access: This field can only be entered and displayed using DBB.

Defined in Blocks:
Properties:

ANAMODULE, DIGMODULE, ANACARD, DIGCARD,RACK |

The Model is specific to each module or ratke names of the models will be
found in the I/O Hardare specific manual.
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MOUT - Manual output position

Example: For the analogue module from WEIDMUELLER, the models are:
Model Name Designation Reference
WIN 8DIP Digital Input 8 Channels 830716
WIN 16DIP Digital Input 16 Channels 830717
WIN 16DIP 2x8 Digital Input 16 (2x8) Channels 830718
WIN 32DIP 2x16 Digital Input 32 (2x16) Channels 830719
WIN 4AlUI Analog Input 4 Channels 830727
WIN 8DOPK Digital Output 8 Channels 830721
WIN 16DOPK Digital Output 16 Channels 830722
WIN 16DOP 2x8 Digital Output 16 (2x8) Channels 831497
WIN 32DOP 2x16 Digital Output 32 (2x16) Channels | 830723
WIN 4A0UI Analog Output 4 Channels 830728
Table 29: WEIDMUELLER CAN Module
For the cards from Beckhipthe models are: |
Model Name Designation Reference
KL1104 Digital Input4 Channels |
KL2134 Digital Output 4 Gannels |
KL3054 Analog Input 4 Channels |
KL4022 Analog Outpu2 Channels |
Table 30:BECKHOFF Modb us RTU M odule |
Like ADDR, BUS & CRn, this field is used to access the 10 iaff it depends
on the choice done by the Automation Engineer & on the system suppowed 10’
Feel free to contact us for further information.
7.225. MOUT - Manual output position |
Field type: | Float |
Field Access: |R.W |
Defined in Blocks: | SPID, NLP, PID, CALC |

Properties:

| MOUT specifies the outputalue which appears in the OUT when the loop is
switched from AJTO to MAN from the console, or switched to MANMU by
the EXTOL instruction

set loop ... to manual
or switched to MANIAL as slae of the display block.

In this sense output of MOUT is part of "de-initializing" when switched to
MANUAL.
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Note: |MOUT value is normally O (= output controalve closed).

For applications using 2 outpualues in a split range mode for a heating/coolin
system, this &lue is typically 50.Note: The SPLIT blocknust notbe a slae
of the SPID block to get outpuélves really opened / closed!)

This field replaces the former NPOS field.
MOUT value is simply added to the result of the SPID algorithm. (See SPID)

7.226. MRCOS- Change of state alarm to be major

Field type: Binary

Field Access: R,wW
MRCOS is the 5th bit in theavd MRCOS (decimalalue 16, he value
0x0010).

Defined in Blocks: DEV, DEVICE, DEVINR DI

Properties: MRCOS =Y specifies that change of state alarm will be displayed as major
alarm.

Major alarm will appear to the operator in YELWAD
Critical alarms will talke precedencever simultaneous major alarms.
Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.227. MRDCS - Change of desied state alarm to be major

Field type: Binary

Field Access: R,W
MRDCS is the 7th bit in theeavd MRDCS (decimalalue 64, he value
0x0040).

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: MRDCS =Y specifies that change of desired state alarm will be displayed as
major alarm.

Major alarm will appear to the operator in YELWAD
Critical alarms will talke precedencever simultaneous major alarms.
Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.228. MRDV - Difference between actual and desd state alarm to be
major

Field type: Binary
Field Access: R,W
MRDV is the 1st bit in the rd MRDV (decimal \alue 1, hg value 0x0001).
Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT
Properties: MRDV =Y specifies that diérence between actual and desired state alarm will

be displayed as major alarm.
Major alarm will appear to the operator in YELWAD
Critical alarms will tak precedencever simultaneous major alarms.
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MRICS - Change of input state alarm to be major

Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.229. MRICS - Change of input state alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

MRICS is the 6th bit in the @rd MRICS (decimal alue 32, he value 0x0020).
DEV, DEVICE, DEVINR DI, DEVOUT

MRICS =Y specifies that change of input state alarm will be displayed as major

alarm.

Major alarm will appear to the operator in YELWAD

Critical alarms will talke precedencever simultaneous major alarms.

Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.230. MRLE - Loop err or alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

MRLE is the 4th bit in the ard MRLE (decimal alue 8, hg value 0x0008).
DEV, DEVICE, DEVINR DI, DEVOUT

MRLE =Y specifies that loop error alarm will be displayed as major alarm.
Major alarm will appear to the operator in YELWAD

Critical alarms will talke precedencever simultaneous major alarms.

Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.231. MRST - Err or status alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

MRST is the 2nd bit in theovd MRST (decimal alue 2, hg value 0x0002).
DEV, DEVICE, DEVINR DI, DEVOUT

MRST =Y specifies that error status alarm will be displayed as major alarm.
Major alarm will appear to the operator in YELWAD

Critical alarms will tak precedencever simultaneous major alarms.

Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.232. MRUN - Undefined state alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

MRUN is the 3rd bit in the ard MRUN (decimal alue 4, hg value 0x0004).
DEV, DEVICE, DEVINR DI

MRUN =Y specifies that undefined state alarm will be displayed as major
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alarm.

Major alarm will appear to the operator in YELWAD

Critical alarms will tak precedencever simultaneous major alarms.

Major alarm will tale precedencever reporting of simultaneous minor alarms.

7.233. MSBL - Measurement display block

Field type: Byte

Field Access: R,wW

Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: MSBL = 0 indicates that the MEASlue is the processed inputive from the
loop header block, i.e. th@le obtained from the input of the loop header
block.

MSBL > 0 (1 to 8) specifies that the output of the block in the loop with that
sequence number is to be used as the loop measurement (i.e. when read as
MEAS or as M in EQN, and displayed on tlaedplate).

7.234. NLP - NONLINEAR PID BLOCK

Block-Type: NLP
Record-Type: PID
Properties: The Nonlinear PID is an algorithmi@asant of the standard SPID sharing the

majority of the parameters. Thefdifences are primarily in the additional
options which are praded: error squared, limits for error squareaf gction
and \elocity compensation.

The algorithm implemented is:

y(k) = KP {e(k) + KD / POLL * [d(Kk) - d(k-1)]} + iterm (k) + FFW |
where:
FFW = feed forvard term
e(k) = without \elocity compensation:

e(k) = STPT(K) - B (k)
with velocity compensation

e(k) = STPT (k) - (B+ vc * dB/dt))
in case of neerse action, e(k) = - e (k)

d(k) = either e(k) if field El is set to 'E’, or B(K) if field
Elissetto’l
fKP =fKP =KP forKP #0

fKP=1forKP =0
iterm (k) = iterm (k-1) + fKP * KI * POLL * e(k)
dB/dt is calculated as a runningeaage of the last 3 samples
(B(K) - B(k-1)) / POLL
NPOS = neutral position
The algorithm is initialised
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e(k-1) = STPT - B in the case of direct action
e(k-1) =B - STPT in the case ofwerse action
d(k-1) =e(k-1) if El is setto E, else =B(k)
iterm(k-1) =iterm (k-1) =0 forIT'YP=0and 1
iterm (k-1) = OUT forITYP=2and 3
With the agap action defined, the controller freezes within a deadband around the

setpoint.
With error squared, the ab®error calculation is e(k) = e(k) * abs (e(k)) /KNL

7.235. NLPI - Err or squared option

Field type: Binary
Field Access: R,wW

NLPI is the 12th bit in the @rd NLPI (decimal alue 2048, hevalue 0x0800).
Defined in Blocks: NLP

Properties: NLPI = P (=0) defines error squared to be applied to the proportional term only
(default),

NLPI = | (=1) defines error squared to be applied to thgiatéerm only

The ability to respond to sloacting and intgrating processes is imued by

using the square of the error in the control calculation. SyCOS supports this fully
by allowving the option to specify that the error squared be applied either to the
proportional term, or (sometimes moréeefively) to the intgral term only The

term "error squared" actually means that the numeralakwof the error is

squared, bt the sign of the error is presed: This magnifies thefett of lage
errors.

7.236. NMFL - Normal / Maintenance flag

Field type: Bit

Field Access: R,W

Defined in Blocks: DIN, DOT, AOT

Properties: NMFL = N (0) determines that the block is in normal mode &meplate

appears NORM)

NMFL = M (1) determines that the block is in maintenance modes@apfate
appears MAIN).

If a block is switched to maintenance mode, it may beedrmanually from the
operator console. On the D®lock the output may be &&n directlyon a AOT

block the output may be positioned directly and on a DIN block the input may be
simulated.

Switching the flag NMFL from theateplate can be enabled or disabled with the
field NMLK.

Note: When an other block of the database tries teedain output block, which is in
maintenance mode, a loop error will occur
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7.237. NMLK - Normal / Maintenance lock flag

Field type: Bit

Field Access: R,W

Defined in Blocks: DIN, DOT, AOT

Properties: NMLK =Y (1) disables the changing of the state of the Normal / Maintenance

flag (NMFL) by the operator from thadeplate; NMLK = N (0) enables it. This
does not preent from changing the flag NMFL neither from E®RIL nor from
the database itself.

7.238. NPAR - Convert from normalized parameters (PB, TR, TD)

Field type: Binary
Field Access: R,W

NPAR is the 10th bit in the field MR (decimal alue 512, he value 0x0200
Defined in Blocks: SPID

Properties: Some process engineers are maraifiar with the PID terms ‘proportional band
PB’, ‘reset time R’ and ‘dervative time DT'.

As long as NRR is set to NO, then thealues KPKI, KD are cowerted at ini-
tialisation time into three normalizedlues for display purposes.

The formulae used are:

PB =100/KP *100/ SAN
TR =1/Kl
TD =KD

If NPAR is switched to YES, then thelues of KPKI and KD are calculated
from PB, TR and TD at loop initialization.

The formulae used are:

KP =100/ PB * 100 / S&N
Kl =1/TR
KD =TD

All subsequent calculations are performed usingkdrRand KD.

Note: Be avare, that the calculation is only performed at initialization, i.e. when
switching from MANUAL to AUTO.

7.239. NPOS - Neutral output position

Field type: Float

Field Access: R,W

Defined in Blocks: SPID, NLP,PID, CALC |
Properties: NPOS specifies the outputlue which appears in the OUT when the loop is

switched from AJTO to MAN from the console, or switched to MAXU by
the EXTOL instruction

set loop ... to manual
or switched to MANWL as slae of the display block.
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In this sense output of NPOS is part of "de-initializing" when switched to MAN-
UAL.
Note: |NPOS walue is normally O (= output controhlve closed). |

For applications using 2 outpuailes in a split range mode for a heating/cooling
system, this @lue is typically 50.Note: The SPLIT blocknust notbea dave |
of the SPID block to get outpuéves really opened / closed!)

NPOS walue is simply added to the result of the SPID algorithm. (See SPID)
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7.240. OBIT - Output bit

Field type: Word

Field Access: R,W

Defined in Blocks: DOT

Properties: This value represents the bit number in the current 16 bit channel bank (point) on
a DOT card.

Example: The DO signal is on the 14th phical channel on the Digital card.

The point (OPNT) will be 1 and OBIT will be 14.

7.241. OCB - Output control block

Field type: Byte

Field Access: R,wW

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: OCB specifies the number of the loop body block, the number of which and the

address of the output of which will be ghoin the field GET LINK INFOS on
the faceplate.

OCB would normally contain the number of the SPID block for a simple control
loop outputting to one @T, or the number of the CALC blocks outputting to a
digital device. In case of a splitrange output ibuld contain the number of the
SPLIT block.

The fact that OCB is used for display purposes onlyadlanconentional usage
of OCB, as demonstrated in Example.

Example: Assume we hze to control pressure in &ssel using ter on/of valves: If the
pressure is belo a given \alue, \alve N2IN should be opened anekt open,
until the pressure comes close to the desired pressure; if the pressuveia abo
given \alue, the deice VENT has to be opened until the pressure comes to the
desired @alue agin.

We sole the problem tilding a control loop, consisting of the loop header
block of type CONTR, with the loop body block CB1 of type CALC, which con-
trols the \alve N2IN and with the loop body block CB2 of type CALC which
controls the dace VENT.

We would like to indicate the operator that the control of the pressure is per-
formed through the tvdevices N2IN and VENT

The (only) possibility to achie this is to add a third loop body block (e.g.CB8)
of type SPLIT with the tw outputs

OUT1 = N2IN:0.DEST
and
OUT2 = VENTO.DEST

This SPLIT block in thisxample must hae AM flag cleared (be constantly in
MANUAL), must be not ske of the display block and shouldviesAMLK flag

=Y to indicate that switching tolWTO is not desired. Its task in this case is only
to force the &ceplate to display the names of the tfesices as GET LINK
INFOS.
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7.242. ODHI - Outside Deadband High (Gap action contol)

Field type: Float
Field Access: R,W
Defined in Blocks: NLP
Properties: Some processes are naturallyywnoisy and causexeessve control actions

which are not needed. ith' some types of process actuators, the constavg-mo
ment may shorten the life of the equipment. In other cagessaie control

action increases the instability of the control system or forces the control system
to be detuned so as to react toawjofor serious problems. Theag action

capability of the NLP algorithm is designed teeccome these problems.

Gap action may be applied relatito the current setpoint by specifyingagpgor
deadband around the setpoint. Control calculations are suppresseg domoan

that is within the gp. Normal control occurs outside thegogoased on the actual
error. Reset accumulation (wind-up) does not occur while the error is within the
gap. The gp is specified so that measurements within the inner limits (between
IDHI and IDLO) are within the g@p, while measurements atecand belw the

outer limits (abwe ODHI and beley ODLO) are outside theag. The space
between the outer and inner limits is a deadband applied safhattion con-

trol will not "chatter".Figure 5: "Gap Action Controfflustrates the functions of |
Gap Action Control and the reledi positions of the limits and the setpoint. No
control action will occur in zones 3 and 4. Full control action willeais occur

in zones 1 and 6. As a measurement signa&esiérom zone 3 or 4, it must enter
zones 1 or 6 before control action will ocaBontrol action will then continue
while the measurement w@s through zones 2 and 5, and stop when zone 3 or 4
is entered. Zones 2 and 5 are deadbands to the Gap Action Control.

Note that ODHI, ODLO, IDHI, IDLO arealues related to the setpoint, i.e.
IDLO and ODLO are ngative \values.

7.243. ODLO - Outside Deadband Lav (Gap action control)

Field type: Float
Field Access: R,wW
Defined in Blocks: NLP
Properties: Some processes are naturallyywnoisy and causexeessve control actions

which are not needed. ith some types of process actuators, the constang-mo
ment may shorten the life of the equipment. In other casessaie control

action increases the instability of the control system or forces the control system
to be detuned so as to react toawjofor serious problems. Theag action

capability of the NLP algorithm is designed teeccome these problems.

Gap action may be applied relatito the current setpoint by specifyingapgor
deadband around the setpoint. Control calculations are suppresseg doroan

that is within the gp. Normal control occurs outside tregpgoased on the actual
error Reset accumulation (wind-up) does not occur while the error is within the
gap. The gp is specified so that measurements within the inner limits (between
IDHI and IDLO) are within the @p, while measurements atecand belw the

outer limits (abwe ODHI and belew ODLO) are outside theag. The space
between the outer and inner limits is a deadband applied safhatton con-

trol will not "chatter".Figure 5: "Gap Action Controfflustrates the functions of |
Gap Action Control and the reledi positions of the limits and the setpoint. No
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control action will occur in zones 3 and 4. Full control action willagis occur

in zones 1 and 6. As a measurement sign&esiérom zone 3 or 4, it must enter
zones 1 or 6 before control action will ocaBontrol action will then continue
while the measurement wes through zones 2 and 5, and stop when zone 3 or 4
is entered. Zones 2 and 5 are deadbands to the Gap Action Control.

Note that ODHI, ODLO, IDHI, IDLO arealues related to the setpoint, i.e.
IDLO and ODLO are rgative values.

See “Figure 5: Gap Action Control” on pat@e4. |

7.244. ODSP - Display output of the display block

Field type: Bit

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR

Properties: ODSP =Y displays the output of the display block in the form of a horizontal

bar on thedceplate.

There is a slider on the havhich indicates the position of the output within the
OLC and OHC limits. The numbers displayeeothe slider are calculated
according to the formula

displayed number = (OUT - OLC) / (OHC - OLC) * 100
l.e. it is aalue in percent of the range between OLC and OHC.

The leftmost position means the output is equal OLC, the rightmost position
means the output is equal OHC. There is no information about the aafues v
of OLC and OHC.

Positions of the slider within the bar are between OLC and OHC.

Unfortunately if OHC = OLC then the last position of the slider and the last
number displayed stay on thecéplate.

7.245. OHC - Output Hi clamp

Field type: Float

Field Access: R,W

Defined in Blocks: CALC, NLP, SPID, SPLIT, T, LL, MFCALC, LB, CTIM

Properties: OHC value is the maximumalue the output of the loop body block can aehie

If the result of the processing of the loop body blockild exceed OHC alue,
OHC \alue is outputNevertheless, the internal calculation result is not clampef.

OHC also corresponds to the console's 100% output range for output display bar
(See “ODSP - Display output of the display block” on pag8. |

Note, that attempting to set the output\abthe OHC limit from EXOL causes
an EXTOL runtime error

7.246. OIDR - Dir ection for displaying the display block output

Field type: Bit
Field Access: R.W
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
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Properties: OIDR = D (DIRect) causes the display the position of the slider on the output of
the display block (assumption: ODB =Y) to increase from left to right.

OIDR = R (RE\érse) causes the display the position of the slider on the output
of the display block (assumption: ODB = Y) to increase from right to left.

7.247. OLC - Output Low clamp

Field type: Float

Field Access: R,W

Defined in Blocks: CALC, NLP, SPID, SPLIT, OT, LL, MFCALC, LB, CTIM

Properties: OLC value is the minimumalue the output of the loop body block can aohie

If the result of the processing of the loop body bloduld be less than OLC
value, OLC alue is outputNevertheless, the internal calculation result is not
clamped.

OLC also corresponds the console's 0% output range for output displéydwmar
“ODSP - Display output of the display block” on padsl).

Note, that attempting to set the output etbhe OLC limits from EXDL
causes an EXOL runtime error

7.248. OPNA - Open cascade action

Field type: Byte

Field Access: R,wW

Defined in Blocks: CALC, CTIM, LL, MFCALC, NLP, SPID

Properties: This parameter specifies th&JAO/MANUAL status of the block

wheneer the davnstream cascade linkage is beal(opened). The
block may be reset to MANAL, if OPNA =1, or allaved to
remain in AJTO, if OPNA = 0. If the block is in MANWAL, it will
remain in MANUAL in either case.

7.249. OPNT - Output point

Field type: Byte

Field Access: R,W

Defined in Blocks: DEV, DEVOUT, DOT

Properties: Bank selector on the digital output card. On each digital output card there may

be one to seerall6-bit banks of outputs numbered from 1 to 4. Noteeher,
that all references within adee block can only be made to one 16 bit channel

bank.
7.250. OPTI - Stroke time (in seconds) |
Field type: Byte
Field Access: R,wW
Defined in Blocks: DEV DEVICE
Properties: The intenal between setting the desired state anthigathe actual state match

it. If the actual state is ddrent from the desired state after this period of time
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Note:

OPWK - Name of the EXTOL operation to be triggered

has elapsed, adation alarm will be generated. The delay between the change
of the desired state and an alarm being generated is:

* Min.: OPTI seconds
 Max.: OPTI + 1 seconds
The strole time is a number between 0 and 255 inchisi

Zero means that the checking of theid8on is deactiated and the déation
alarm will never be raised. OPTI = 0 has so the sarfeceés IND/ = Y.

Any number diferent from zero (0) is the numberssconds Bthe loop to |
count devn before comparing the actual state to the desired state.

The strole timer is only actiated when the desired state of theide has
changed. The alarm is not delayed when the actual state ofvihe deanges!

7.251. OPWK - Name of the EXTOL operation to be triggered

Field type:
Field Access:
Defined in Blocks:

Properties:

String (14 characters)

R,W

SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI,
DEVOUT, TIMER

OPWK = character string specifies the name of an@Xdperation in the unit
UNIT. This field is mandatory for all actions to be triggered and may not be left
blank. No check is made to see if the operation name or the step natie is v
while running DBB.

Triggering @ent see

ENCOS, ENDH, ENDL, ENDSC, END ENHH, ENHI, ENISC
ENLE, ENLL, ENLO, ENRC, ENSTENTD, ENTU, ENUN

7.252. OROC - Output rate of change limit

Field type:

Field Access:
Defined in Blocks:
Properties:

Float

R,W

AQT, CALC, DELAY, LL, MFCALC, NLP, SPID

OROC contains the maximunalue the output can change in one contyole:

The output of a control block may be damped by setting a maximum rate of
change to something less than 100% per congiidecThe maximum rate at
which the output will be changed can be set by this parametgattempt to
adjust the process by more than thevedible limit forces the output to the max-
imum output ramp rate. On each contnptle, a nev output will be computed
for positionel algorithms, which alles the remainder from the mpieus output

to be discarded.d¥ velocity output algorithms, the output remainder (if)as
retained and added to the output for thet iogcle.

OROC = 0 means no limitation on output rate of changeqOR 0 and ORC
= 99999 are equalent).

7.253. OUT - Card address in the 2T block

Field type:
Field Access:

Ofield
R,W
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Defined in Blocks: AQOT

Properties: OUT is the field where the output block has to write tiee/ in engineering
units, which has to be output to the haadevafter being transformed tava
counts using the equation:

For INV = NO (0)
raw count = ((output &lue - ZERD) / (SRAN - ZERO)) * 65536
For INV = YES (1)
raw count = [1 - ((outputalue - ZERD) / (SRAN - ZERO))] * 65536
Note: By convention, the outputalue must avays be in the range:
ZERO <= output alue <= (SRN - ZERO)

Analog Outputs are serviced by cards that plug into 1/0 racks. The card location
is noted by the rack number and the slot in the rack where the analog output card
is located.

The output is assigned to aysital location which must be made kroto the
scanning softare. The pisical location is identified by the follong data:

e rack:
number of the rack chassis on this node. Note, that this number actually
refers to the internally defined Rack blocksytheing numbered sequen-
tially from 1 to n (0 to n-1 are then numbers shen by the database
builder utility “DBB”).

e card:
slot number within the rack. This is egalient to the card number in the
rack-block.

e channet
channel on that card

The card address is stored in the OUT field, entered in theviojdormat:
e #rack-card
e #module
The channelnumber is entered separately to the CHAN field (see CHAN).

7.254. OUT - Output fr om the control blocks

Field type: Ofield
Field Access: R,.W

A new output link can only be defined using either DBB or the special LINKIO
instruction in EXOL.

Defined in Blocks: CALC, LB, LL, MFCALC, NLR, SPID

Properties: The OUT field can contain either a constant or an address of an other database
field. The result of the algorithm performed in the control block is stored (after
the OHC and OLC clamp and the OR has been applied) in the OUT field.

If there is a constant in the OUT field , the result of thve ceculation is stored
as a ne/ constant.

If there is an address of an other database field in the output field , the result of
the calculation is stored in the OUT field and also written into the field, specified
by the address. If the addressed field is the OUT field of @felAock, then in
addition to the actions described untilinthe result is written to the hardve,

too.

2.1 154



SyCOS CONTROL PACKAGE
OUT - Output in DELAY block

Note: Although the fields OHC, OLC and @K are not visible on the MFCALC
block, the still exist and are defined as deft values (OHC=99'999, OLC=-
99’999 and ORC=0). Thg are applied as on a normal CALC block.

7.255. OUT - Output in DELAY block

Field type: Ofield
Field Access: R,W

A new output link can only be defined using either DBB or the special LINKIO
instruction in EXOL.

Defined in Blocks: DELAY

Properties: The input alue (state) STPT is read and copied into the OUT field. If the input
value changes to thele defined in field TVL, the output retains the prieus
value until the delay time has elapsed, then it changes to the currentalysut v
(=value in TIVL). Note, that the delay time is restarted on each transition of the
input to the alue specified in TVL.

The same rules as defined in "OUT - Output from the control blocks" do also
apply.

7.256. OUTA - Output address

Field type: HWLINK

Field Access: R,W

Defined in Blocks: DEV, DEVOUT, DOT

Properties: Logical address of the output camdmodule Links the blocks output to the I/O

hardware. The plysical location is identified by the follong data:

* rack:
number of the rack chassis on this node. Note, that this number actually
refers to the internally defined Rack blocksytheing numbered sequen-
tially from 1 to n (0 to n-1 are ther numbers shen by the database
builder utility “DBB”).

* card:
slot number within the rack. This is egalient to the card number in the
rack-block. This number is related to the card addressing and depends on
the type of the 1/O hardave used. Please refer to the appropriate 1/O
hardware description (or scanner type).

* channet
channel on that card.

The card address is stored in the OUT field, entered in theviojdormat:
» #rack-card
* #module
The channel number is entered separately to the CHAN field (see CHAN).

7.257. OUTM - Output mask

Field type: Word
Field Access: R,W
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Defined in Blocks: DEV, DEVOUT, DOT

Properties: OUTM contains the headecimal mask applied to output bits prior twidig the
specified output address and point.

Example: In a DEV block the outputs are ydically connected to the card specified in the
field OUTA to the 16 bit bank specified in the field OPNT

Only bits 3,4,5 and 6 "belong" to the DEV block considered, other bits "belong"
to other deices. This is reflected in thales of SnO, which contain the bit
combinations corresponding to the states of owicdeand which encompass

only bits 3 to 6. Assume, ourvee has three defined states:

OFF -S10=0000 h

STATE1  -S20=0018h i.e. '0000 0000 (m. 10’
STATE2 - S30 =0024 h i.e. '0000 0000 (IO 0100'
The field OUTM should contain bits 3,4,5 and 6 set,

i.e. OUTM =003C h i.e. '0000 0000 oM 1100
Suppose the 16 bit hardwe point vas preiously set to

E1A5h i.e.'1110 0001 110 0101'

it is obvious that the prgous due state of our diee was SATE2 (not bold bits
on the bank considered belong to othesicks).

Binary complement to the OUTMalue is
FFC3 h i.e.'1111 1111 100 oaL1'
Assume the ne due state is the TE2.

The processing goes as folle: From the 16 bit pattern of the haahe point the
bits "belonging” to our déce are maskd out by BAND operation with the com-
plement of OUTM. The result is

E181 h i.e.'1110 0001 1@0 01

The second BND operation between this result and the bit mask stored in S20
for STATEZ2 provides

E199 h i.e.'1110 0001 1M1 1M1
To this \alue the 16 hardare bits will be dien nav. Simple.

7.258. OUTn - n-th output (OUT1 and OUT2) for SPLIT block

Field type: Ofield
Field Access: R,.W

A new output link can only be defined using either DBB or the special LINKIO
instruction in EXTOL.

Defined in Blocks: SPLIT

Properties: Output fields to specify the output to beven by the SPLIT block. These fields
usually contain the address of the OUT field of an analog output block (A0).

7.259. OUTn - n-th output (OUT1 to OUTS) for digital devices

Field type: Ofield
Field Access: R,W
A new output link can only be defined using either DBB or the special LINKIO
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instruction in EXOL.
Defined in Blocks: DEVICE

Properties: Output fields are linkd to other process database fields. Theméput state
(statel or state?2) is written out to the destination figidically links are made
to field OUTA of a DOT block (this causes an output to gpical point to be
made) or field DEST of another DEV or DEVICE block |

7.260. OVAL - Output v alue

Field type: Byte

Field Access: R

Defined in Blocks: DOT

Properties: This field represents the actualwe of the D@ block.

7.261. OVR - Override state of device

Field type: Byte

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEMOUT

Properties: The override state tads precedencever the Interlock State (INLK) andrer the

desired state (DEST). Wherex the Oerride State is cleared (the fiel ¥R set

to zero) then the Interlock State if it is defined, or if undefined the Desired State
will be in efect a@in. It means, there is a thregdthierarcly, where the high-

est level is alvays in efect and as soon as it is cleared thaaewill fall back to

the net lower level state.

Please note, that this field is also influenced by thérREfeld, See “EQ/R -
Enable werride” on pag®5

7.262. PB - Proportional Band

Field type: Float
Field Access: R,W
Defined in Blocks: SPID
Properties: This is the alternate parameter of KAt may be used instead of KP in the SPID

block to specify thea@n of the controller
See “NRAR - Corvert from normalized parameters (PB, TR, TD)” on pagé |

7.263. PCI - Pulse Counter Input block

Block-Type: PCI
Record-Type: SENSOR
Properties: The pulse counter input block is basically the same as a sensor xdegk that

the hardvare parameters are set for input from a pulse counter input module.
They are scanned at aguar poll g/cle and the current contents of the counter
is the rav input reading. Pulse input is used where ttteraal deice supplies
pulse data. The folleing describe only the dérences from the sensor block
definitions.
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PHAS - Poll phase

A special feature allws the user to reset pulse countaliues to zero (by setting
the field CNTR to 0) when PCI blocks are used. Thisallthe user to reset the
Pulse Counter at the gi@ning of a dosing operation. This feature is\ectinly
when the field LINC is set to thale 'TPCI' (6talizing Pulse Counter Input).

7.264. PHAS - Poll phase

Field type:
Field Access:

Defined in Blocks:

Properties:

Note:

Byte
R
SENSOR, SWSENSOR, PCIl, CONTR, DEBEVICE, DEVINR DI, DEVOUT

The PHAS contains at gtime the actual number of 0.25s int@s/to vait
before &ecuting the loop header block thexhéme.

For ary given POLL time "t", there are only 4t unique quarter second phases.

The PHAS field as specified on the database on the discdhe user to iel

the load placed upon the processor example, tvo blocks can both va poll
times of one second yetver run simultaneously if the first has a phase of 0 and
the second a phase of 2.

If two loops, both with a poll time of 5 second, musiagls be processed in a
specific orderi.e. loopl must alays run before loop2, then this can be adde
by setting the initial &lue of PHAS accordingBy setting PHAS of loopl to O
and of loop2 to 2 the twloops will be processed with afdifence of 0.5 sec-
onds. First loopl and 0.5 seconds later loop2.

When loop header block is scannetkrg 0.5 seconds the contents of the POLL
field is decremented by 2. If the contents after decrementation is equal or less
zero, the contents of the PHAS field is set equal to the contents of the POLL field
and the block is processed.

If the contents of the PHAS field after decrementation is greater than zero, the
block is not processed in this scanniggle.

If the value of the field PHAS (or thealue of the field POLL) is changed at runt-
ime, the relatie processing order of blocks may be changed. A specific order
can only be &pt (if relevenat at all) by not altering the fields PHAS and POLL at
runtime.

7.265. PID - TCS COMPATIBLE PID BLOCK |

Block-Type:
Record-Type:
Properties:

|PID |
|PID |
| PID block compatible with the TCS system.

The PID blockshould not be usedn new applications. Do use SPID or NLP
instead.

The PID algorithm used alies to specify either a positionel or @lecity output
mode. \¢locity mode is only possible with the PID algorithm. The SPID and
NLP algorithms werk in positionel mode only

The intgyral limitation algorithm used is dérent from the one used on the SPID|
and NLP algorithm.
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PID - TCSCOMPATIBLE PID BLOCK

The algorithm implemented for the PID controller is in principal:

In case of Incremental Output:
y(k) = KP * [(e(k) - e(k-1)) + KD / POLL * (d(k) - 2*d(k-1) +d(k-2))]

+ fKP * KI * POLL*e(k) + ILTerm

In case of Positional Output:
y(k) = KP * [(e(k) + KD / POLL * (d(k) - d(k-1))]

+ iterm(k) + FFW + Iderm

where:
B(K) = B input of the PID block ("measurement”)
e(k) = STPT(K) - B(Kk)in the case of direct action
e(k) = B(k) - STPT(k)n the case of rerse action
d(k) = either e(k) if field EB is set to 'E’, or B(K) if field
EBis setto’'B’
FFW = feed forvard term
fKP = KP forKP #0
=1forkKP=0
iterm(k) = iterm(k-1) + fKP * KI * POLL * e(k)
KD = KD value of the PID block (dartive gain)
Kl = Kl value of the PID block (intgal gain)
KP = KP value of PID block (proportionalagn)
POLL = the poll-time of the loop
STPT = STPT alue of the PID block ("setpoint")
ILTerm = Integral Limiting Term. This term is calculated as
described in “IT - Integral limiting action type”
on pagelo7
The algorithm is initialised
e(k-1) = STPT - B in the case of direct action
e(k-1) =B - STPT in the case ofuerse action
d(k-1) =e(k-1) if EB is set to E, else =B(k)
d(k-2) =e(k-1) if EB is set to E, else =B(k)
iterm(k-1) =O0OUT if FFW = 0.0
itemr(k-1) =0.0 if FFW is linked, or nonzero
Note: | The internal calculation is nokactly as described in the aleequation. The

equation gplains the principal @y of the algorithm. In particular when the PID
is used in the full output mode (IF=F) the internal algorithm stilks incre-
mentally it just integrates all the indidual increments. Therefore the initialisa-
tion influences the result. E.g. the P-term is calculated by summing theifigllo

expression:
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(e(K) - e(k-1)) * KP

Because of the initialization of e(k-1) equal to e(k), the P-part of the first scarj in
mode AJTO will always be 0een though the error is nonzero at this time.

7.266. POLL - Poll time

Field type: Byte

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEBEVICE, DEVINR DI, DEVOUT
Properties: POLL field contains the poll time in seconds (displayed by DBB and input by

DBB), but in reality it contains the poll time * 4 (read by database blocks, read
by EXTOL from the field POLL).

Note: The POLL time is stored internally in 0.25 second units. |.e if BXTeads a
value of 8, this is the equdlent of a poll time of 2 seconds.
See “PHAS - Poll phase” on pag8 |
Note: If the value of the field POLL (or thealue of the field PHAS ) is changed at

runtime, the relatie processing order of blocks may be changed. A specific
order can only bedpt (if relevenat at all) by not altering the fields PHAS and
POLL at runtime.

7.267. PUNI - Parent unit

Field type: String (Size 10 characters)

Field Access: R

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEBEVICE, DEVINR DI, DEVOUT
Properties: PUNI, the parent unit name is a 10 character string. @henPUnit determines

to which unit (which is also a SyCOS database block) thigelé&elongs to'.

It's purpose is to be able to direct alarm messages to the appropriate batch history
file, if BHF has been defined as one of the alarm destinations. If this field con-
tains the name of aalid unit, alarm messages are sent to the alarm destinations
defined in the parent Unstblock and not the alarm destinations defined in this
block.

Restrictions: The parent unit must be a unit in the local database. It is absolutely forbidden to
modify or delete the name of the parent unit from an @X&pplication pro-
gram! This may lead to internal system problems.

7.268. PXn - Split range parameters (PX1 and PX2)

Field type: Ifield)

Field Access: R,W

Defined in Blocks: SPLIT

Properties: PX1 and PX2 define the detailed characteristics of the split-algorithm applied:

Splittype TYPE =1

» For inputalues INP between 0 and PX1 the output OUT1 decreases lin-
early from 100% (at O input) to 0% (at PX1 input) and stays 0% for all
higher \alues if input INP

e For input \alues INP between 0 and PX2 the output OUT2 stays 0%; it
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increases then linearly from 0% (at PX2 input) to 100% (at 100% input).
Split type TYPE =2
» For input alues INP between 0 and PX1 the output OUTL1 increases line-

arly from 0% (at O input) to 100% (at PX1 input) and stays 100% for all
higher \alues if input INP

» Forinput\alues INP between 0 and PX2 the output OUT2 stays 0%; it
increases then linearly from 0% (at PX2 input) to 100% (at 100% input).
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7.269. RCC - Measured value rate of change alarm to be critical

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

RCC is the 7th bit in the field RCC (decimalue 64, he value 0x0040)
SENSOR, SWSENSOR, PCI

RCC =Y specifies that measurealue rate of change alarm will be displayed as
critical.

Critical alarm will appear to the operator in RED and wilktgkecedencever
reporting of simultaneous major or minor alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

* LERR

e HIHI and LOLO
e« HlandLO

» DHIland DLO

« ROC

7.270. RCM - Measured value rate of change alarm to be major

Field type:
Field Access:

Defined in Blocks:
Properties:

Binary

R,W

RCM is the 7th bit in the field RCM (decimalue 64, he value 0x0040)
SENSOR, SWSENSOR, PCI

RCM =Y specifies that rate of change alarm will be displayed as major alarm.

Major alarm will appear to the operator in YELWOand will tale precedence
over reporting of simultaneous minor alarmswhéeer, reporting of simultane-
ously present critical alarms & precedencever reporting major alarms.

If two alarms of equalent sgerity are present simultaneoudlye displayed
alarm will be the one closer to the top of this list:

 LERR
e HIHlI and LOLO
e HlandLO
e DHIland DLO
« ROC
7.271. RES - Result
Field type: Float
Field Access: R

Defined in Blocks:
Properties:

CALC, DELAY, LB, LL, MFCALC, NLB, SPID, SPLIT

The field RES contains the result of the latest calculation. Bhig veflects the
resulting \alue of the algorithm applied by the block (thidue may alraedy be
limited by the algorithm itself, such as the gra limitation of a pid algorithm).
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Clamping with OHC and OLC is then applied to this resultialge before it is
placed into the output field OUT

Exception: On the SPLIT Block the contents of the RES field is set todhewvead from
the input filed INP

7.272. RESE - Reset Flag

Field type: Bit

Field Access: R

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: This field has been added for the wemence of the application programmier

case the field ERES (Enable Reset) is set toahew (=1), then there is aib
ton displayed on the group displayaceplate of this déce. When the titton is
pressed, the field RESE is set to 1 faaatly one processingscle. It is then
cleared agin. This allevs to implement an interlock reset logic, through a LB
block. The field RESE will be set to 1 foraetly one processingscle.

The field can be used in the application to perforgnrasetting action required
by applying the appropriate logic to a loop.

7.273. ROC - Measured value rate of change limit

Field type: Float

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI

Properties: If the absolute &lue of the diierence between the actualwe of the measured

value MEAS and the measurealve MEAS in the prgous scan xceeds the
value in the field RC, the rate of change alarm is raised.

7.274. SAFE - Loop failsafe output

Field type: Float
Field Access: R,W
Defined in Blocks: AOT
Properties: SAFE field contains thealue to which the analog output has to beadrito

when a Loop error is detected on the input of the loop and if FSLE flag is set (Y).
This output alue is typically 100 (percent output) or O (percent output). A simi-
lar functionality can be achied, by the definition of the Neutral Position in a
SPID, NLP or CALC block and enabling setting the Neutral Position (SNPN =
Y) when the loop is switched to MANAL.

Restrictions: This function is only in déct, when the outputas not diven manually by the
operator (or from EXDOL), but was drven by an output of a control block in
automatic mode.

7.275. SAFE - Input Safe \alue |
Field type: | Float |
Field Access: |R.W |
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Defined in Blocks:
Properties:

SCAN - On / Off scan

JAIN, SENSOR I

| SAFE field contains thealue to which the measuremeaiue should tadin
case the input from the hardve is unaailable or indicates adfilt. If the Input
Safe \alue handling is enabled, no LERR is caused by\alichinput from the
hardware.

The typical usage may be to simulateahuie, which is outside the alarm limits to
cause appropriate alarm handling actions.

Restrictions:

This function is only in déct, when the apporpriate Enable field: EISV is set .

7.276. SCAN - On / Off scan

Field type:
Field Access:
Defined in Blocks:

Properties:

Note:

Bit
R.wW

SENSOR, SWSENSOR, PCI, CONTR, DEYEVICE, DEVINR DI,
DEVOUT, DIN

SCAN =Y (1) means that the loop will be processed. (ixe fia input scanned,
logic blocks actrated, outputs dren and alarms serviced).

SCAN = N (0 ) means the loop is OFF SCAN: the loop will not be processed at
all (including all loop body blocks). When the SCAN bit is cleared, there can be
no alarm checking or other update of poialires at all. OFFSCAN is displayed

on the &ceplate.

The DIN block with SCAN =Y will be updated corresponding to its inpiltie.
The DIN block with SCAN OFF will stay in a frozen statedking the last
active state when the scan flag changed).

All blocks set to scan bivill still get their PHAS updated gailarly, in order to
keep the loops in the correct order of processing.

7.277. SDSn - Name of the n-th state (SDS1 - SDS2)

Field type:

Field Access:
Defined in Blocks:
Properties:

String (Size: 6 characters)

R

DEV, DEVICE, DEVINR DI, DEVOUT

SDSn is the six-characteame of the n-th state of a digitalvize.

7.278. SENSOR - Analogue Input Block

Block-Type:
Record-Type:
Properties:

SENSOR
SENSOR

Loop header block used taild measuring loops processing haedevbased

analog signals (i.e.analog signals coming from the hamelvThe SENSOR

block can also be used as the loop header block to form a control loop. A simple
control loop @ample is gien in the figure bele.
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r—— - - - - — —_ T — — /1
ILoop D|splayBlockI

I/d > SENSOR ) SPID 1 AOT > 1/0

|ADDR| TC101:0 | 'B| TC101:l | o,y TCR101

Figure 13: Simple Contpl Loop using SEENSOR Block |

7.279. SFOP - Safety Operation

Field type: String (14 characters)

Field Access: R,W

Defined in Blocks: UNIT

Properties: SFOP contains the name of the EXT operation which should be started, in

case of the detection of a runtime error in EX{T If SFOP contains anvalid
or currently not loaded operation name, the systatshdog will drop instead.

7.280. SLAVE - Block to be a slae block

Field type: Binary)

Field Access: R,W

Defined in Blocks: CALC, DELAY, LB, LL, MFCALC, NLP, PID, RAMR SPID, SPLIT |

Properties: When the loop is set to MANAL from faceplate or from EXOL via the
instruction

set loop ... to manual,

the display block and also all the blocks which are defined ase%laf this dis-
play block will be set to MANWL, too.

When the loop is set tolW O from faceplate or from EX®DL via the instruction
set loop ... to auto,

the display block and also all the blocks which are defined ase%laf this dis-
play block will be set to ATO, too.

In short, the switchwer from MANUAL to AUTO and from AJTO to MAN-
UAL is simultaneously performed on the display block and all control blocks
defined as “shees”. The system periodically checks for the synchronity of all
blocks markd as slee blocks. In case of a discrepgretected, the the loop is
marked with a LERR and the loop will automatically be switched to MANU

7.281. SMFL - Simulation Flag

Field type: Bit

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DI, DEVINP

Properties: The flag SMFL when set to 1, alls the simulation of either the analogue input
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SMOO - Smaoothing

signal or of the digital input signal.

This feature is normally used to write process simulation programs, using
EXTOL operations. Simulation is typically done in the faliog way:

* On a SENSOR block:

let SENS100:0.SMFL =1
let SENS100:0.ADDR = SENS100:0.ADDR + 1.5

* On adeice block:

let DEV100:0.SMFL = 1
let DEV100:0.INP = 2

7.282. SMOO - Smoothing

Field type:
Field Access:
Defined in Blocks:

Float
R,W
SENSOR, SWSENSOR, PCI

Properties: Because SyCOS I/O often pides smoothing prior to cearsion to digital
form, SMOO may usually be turned.dh other cases, in order to eliminate the
natural noise of the input data signal, a simple digital filter may be applied. The
formula used is called #ponential smoothing" and is the digital ecaiéent of a
resistve/capacitie filter The "smoothing constant” is the egplent of the filter
time constant referring to the sampling inE@rhe smoothing equation is as
follows:
nsv = (1 - SMOO) * adcv + SMOO * Isv
where:
adcv is the current inputilue
nsv is the n& smoothed alue
Isv is the last smoothedile
SMOQO is the smoothing constant, between 0 and 1.0
The \alue of SMOO should be set to approximately p/tc, where tc is the same as
the process time constant for the measuremamessed in seconds and p is the
poll rate in seconds, such that itéakfor a step change in the process to cause
63% of its efect on the ariable. \alues for SMOO between 0.8 and 0.25 are
normal.
A value of 0 automatically results in no smoothing. |
7.283. SMOUT - Set Manual Output |
Field type: | Bit
Field Access: |R.W
Defined in Blocks: | CALC, NLP, SPID
Properties: |

on switchaer from AUTO to MANUAL.

SMOUT = N (0) causes the output OUT to stay on its lalstevon switcheer

|
|
|
SMOUT =Y (1) causes the output OUT to be set to the Manual Output MOYT
from AUTO to MANUAL.

2.1

166



SyCOS CONTROL PACKAGE
Snl - Input corresponding to n-th state (S1I to S8I)

7.284. Snl - Input corr esponding to n-th state (S1I to S8I)

Field type: Word

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DI, DEVINP

Properties: Snl is the alue to which the dece driver compares the mask, formed by the

input states in INP1 to INP8, to determine the actual state.

Example: If the input mask is equal to 0 x 70, this means that INP 7, 6, 5, 4, 2 are logical 1
(in state 2) and INP 8, 3, 1 are logical O (in state 1).

This is the alue to which the déce driver compares the mastt input to deter-
mine the state. If the kevalue for state 1 is 2000, state 1 name is "OFF", input
mask is 2000, and input is 6F80. The pointid be in state 1 and display the
state OFF

7.285. SnlE - State-n is an eror state (S1IE to S8IE)

Field type: Binary
Field Access: R,W

SnlE is the n-th bit in the field SnIE. The n-th bit corresponds to
the n-th state.

Defined in Blocks: DEV, DEVICE, DEVINR DI, DEVOUT

Properties: SnlE =Y causes an alarm to be generated if thieelés in this state. This alarm
is called the error state alarm.

7.286. SnO - State-n output (S10 to S80)

Field type: Word

Field Access: R,W

Defined in Blocks: DEV, DEVICE, DEVOUT

Properties: SnO is the alue the deice driver outputs to dvie the desired state. If the output

for state 1 is 0xFOOO0 and the output mask is 0x3000, 0x3000 will be output when
the deice is driven to state 1.

This is the alue the deice driver outputs to dvie the desired state. Each bit of

the 8-bit mask determines the output sent to OUT1 to OUTS8. l.e. an output mask
of 30h will drive OUT5 and OUT6 to state 2, whereas OUT1 to OUT4 and

OUT7 to OUTS8 are dvien to state 1.

7.287. SNPN - Set neutral position

Field type: Bit

Field Access: R,W

Defined in Blocks: CALC, NLR, SPID PID |
Properties: SNPN =Y (1) causes the output OUT to be set to the neutral position NPOS on

switchover from AUTO to MANUAL.

SNPN = N (0) causes the output OUT to stay on its Esevon switcheer
from AUTO to MANUAL.
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7.288. SPAN - Engineering units corversion constant

Field type: Float
Field Access: R,W
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: After linearization, the inputalue may be rescaled to reflect the actual engineer-
ing units desired. This is a simple slope arfdatfcalculation using the folle
ing formula:
MEAS =csl * SRN + ZERO
where:

MEAS is the walue in engineering units

csl is the current smoothed and linearizathg
SRAN is the transformation constant

ZERO is the transformation constant

In case that csl is normalized to the intddvetween 0 and 1 (as it usually is),
then

SFAN is the engineering units uppaalue minus the ler value and
ZERO s the engineering unitswer value

7.289. SPAN - Instrument span of AOT

Field type: Float
Field Access: R,W
Defined in Blocks: AOT
Properties: This field specifies the 3N of the output in engineering units. Thialve is

used when corerting between percentage output ad caunts. The ra out-
put counts are computed as fol

For INV = NO (0)

raw count = ((OUT - ZE®) / SRAN) * 65536
For INV = YES (1)

raw count = ( (OUTmax + OUTmin - OUT) - ZER / SRAN * 65536
where:

OUT = Current outputalue in engineering units

OUTmin = smallest engineeringhue, which should dre the AT to the
value of MLO.

OUTmax = highest engineeringlue, which should dre the AOT to the
value of MHI.

The parameters for BR and ZERD have to be calculated with the krtedge
of the interhce cards to be &@n. The importantalues, which must be knm
are the MHI and MLO &lues. Theg represent the MUX Lw and MUX High
raw counts (e.g. MLO=12800 and MHI=64000 for an EXICOdTAcard). The
actual \alues are calculated as falls:
ZERO = (MHI * OUTmin - MLO * OUTmax) / (MHI - MLO)
SFAN = ((OUTmin -ZERD) * 655%) / MLO |

where:
OUTmin = smallest engineeringhue, which should dre the AOT to the
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Note:

SPID - SPID BLOCK

value of MLO.
OUTmax = highest engineeringlue, which should dre the AT to the
value of MHI.

The values of OUTmax and OUTmin can be calculated asviistio

OUTmax = (MHI * SRN) / 655% + ZERO
OUTmin = (MLO *SRAN) / 6553 + ZERO

It is important, that thealues for MLO and MHI are defined to reflegtetly
the minimum and maximumalue for the T card in use. Thesalues difer
significantly for diferent 1/O types.

See the special manual for the 1/O haadsvin use for further configuration
information.

7.290. SPID - SPID BLOCK

Block-Type:
Record-Type:
Properties:

Compatibility Note:

SPID

PID

The algorithm implemented for the SPID controller is:
y(k) = KP * [e(k) + KD / POLL * (d(k) - d(k-1))]

+ iterm(k) + FFW |
where:
B = B input of the SPID block ("measurement")
e(k) = STPT(K) - B(Kk)in the case of direct action
e(k) = B(k) - STPT(k)n the case of rerse action
d(k) = either e(k) if field El is set to 'E’, or B(k) if field
Elissetto’l
FFW = feed forvard term
fKP = KP forKP #0
=1lforkKP=0
iterm(k) = iterm(k-1) + fKP * KI * POLL * e(k)
KD = KD value of the SPID block (demtive gain)
Kl = Kl value of the SPID block (inggal cain)
KP = KP value of SPID block (proportionab@)
POLL = the poll-time of the loop
STPT = STPT alue of the SPID block ("setpoint")

The algorithm is initialised

e(k-1) = STPT - B in the case of direct action
e(k-1) =B - STPT in the case ofuerse action

d(k-1) =e(k-1) if El is set to E, else =B(k)
iterm(k-1) =iterm (k-1) =0 forIT'YP=0and 1
iterm (k-1) = OUT for ITYP =2 and 3

| The algorithm used to add to the total output the NPOS as well. This is no lorjger
the case. If the output mustMeaa constant &fet, then use the FFW field
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instead. The field MOUT does define the output position when the loop is
switched to MANLAL.

7.291. SPLIT - SPLIT RANGE BLOCK

Block-Type: SPLIT
Record-Type: SPLIT
Properties: The split range block prides an easy &y to drize two analog outputs from one

control loop in a predefineday. In applications where twoutputs hee to be
driven from one PID controller this is the solution to choose.

Two different algorithms are pvaled.

100 % Qut put
Qut put 1 Qut put 2 A
TYPE 1
0 % 100 %
PX1 PX2
Split Input
100 %
______________ :
Qut put 1 i
|
|
. TYPE 2
|
|
i Qut put 2
|
0 % 5 100 %
PX1 PX2

Figure 14: Split Range Vpes
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SENSOR | MEAS

TCM101 our
P — — — — — = —— = —— = — — — = 1|—> AOT | p 10
| Display Block ouTy TCR101
| CONTR SPID sPLIT [ 1

—— —
| INP TC101:0 B TC101:1 INP TC101:2
| Ol;:—|—> ACT | o
JLoop st %Y 2 obT| TCR102 o

Figure 15: Simple Contol Loop Structure using SPLIT Block

7.292. SPWK - EXTOL step the action on which is to be triggezxd

Field type: String (Size: 14 characters)

Field Access: R,W

Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR, DEBEVICE, DEVINR DI, DEVOUT
Properties: SPWK field specifies the name of the main EXTstep of the operation speci-

fied in the field OPWK to be triggered to action specified in EFNC (only used in
conjunction with the functionslBN and WAKEUP) on a databaseent. This
parameter is an optional parameter foiNRand WAKEUP operations. No check

is made to see if the step name or the operation namédsluring running

DBB.

For triggering ®ents @ent see also

ENCOS, ENDH, ENDL, ENDSC, EN\3 ENHH, ENHI, ENISC
ENLE, ENLL, ENLO, ENRC, ENSTENTD, ENTU, ENUN

See “OPWK - Name of the EXJL operation to be triggered” on patg3 |
7.293. STAT - State
Field type: Bit
Field Access: R,W
Defined in Blocks: TIMER
Properties: The S™AT field contains information on the operational status of the TIMER

block. A TIMER block can be in the Run or Stop state. The Rilurewvs 1, and
the Stop wlue is 0. This bit can either be used as a referaiae vt also to
run/stop a timer

7.294. STLK - Setpoint lock

Field type: Bit

Field Access: R,W

Defined in Blocks: CALC, LL, NLP, SPID, PID |
Properties: STLK =Y locks the access to the setpoint for the operator

When an upstream block is configured to cascade its output through a cascade
control block, and the upstream block is on control, then thestoeam block
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STPT - Input for DELAY block

setpoint is automatically loekl.

From EXTOL setpoint can be changed without respect to the contents of STLK
field.

7.295. STPT - Input for DELAY block

Field type: Ifield

Field Access: R,W

Defined in Blocks: DELAY

Properties: STPT is the inputalue which is passed to the OUT field of the DFLi#ock

either immediately (if it is dférent from the &lue of TIVL) or after the delay of
DEL seconds (if it is equal to WML value).

7.296. STPT - Setpoint in CALC Block (input A)

Field type: Ifield

Field Access: R,W

Defined in Blocks: CALC

Properties: The behwiour of the loop body block is ddérent depending on whether the

value of STPT isead in STPTor written to STPT oris a constant

If the value STPT isead inSTPT then at each poll thealue read is written to
the field EM\. If AROC is set to zero (0.0) then the field STPT is set equal to
ENA (=value read). If ARC is not zero (0.0) then the field STPT is ramped
from it's previous \alue in increments (or decrements) of @® each poll ycle
until the taget \alue in EM\ is reached.

If a value iswritten to STPT from another block of the database, then no ramp-
ing willtake place at all, irrespewé of the alue in ARDC.

If a value iswritten to ENA from another block of the database, then ramping
of STPT tales place, if ARC is not zero (0.0). The mechanism is the same as
when the setpoint is read in or the setpoint is changed fracealate.

If the setpoint of the block is changed either fromm@plate or through the
EXTOL instructionset <el t> set poi nt to <val ue>then the ne
value is placed into field EN If AROC is set to zero (0.0) then the field STPT
is set equal to EAL If AROC is not zero (0.0) then the field STPT is ramped
from it's previous \alue in increments (or decrements) of @® each poll ycle
until the taget \alue in EM\ is reached.

Depending on thealue of ITYP the &lue of STPT and simultaneously treue
of ENA can be adjusted during the initialization: If ITYP = 1, then thieie
STPT (and ER) stays unchanged; if ITYR O then first thealue of B is read
in B and only then STPT(and simultaneously EN is set equal the glue of
B. See ITYPIfITYP = 2 then STPT is set equals to tlzdue of the output field.

Note: STPT (Input A) is read prior to Inputs B, C, D, E, F

7.297. STPT - Setpoint in contol blocks

Field type: Ifield
Field Access: R,W

2.1 172



SyCOS CONTROL PACKAGE

Defined in Blocks:
Properties:

7.298. SWSENSOR

SWSENSOR - SOF TWARE SENSOR BLOCK

SPID, NLR PID |

Current setpoint STPT of the display block is displayed onabeplate as C.
Note that changing the "setpoint” from tlaeéplate does not change directly the
value of STPT of the display block: it is the field AMWhich is accessed and
changed from theateplate.

The behwiour of the loop body block is ddérent depending on whether the
value STPT igead in STPTorwritten to STPT or a constant

If the value STPT igsead in STPT then at each poll thealue read is written to
the field EM\. If AROC is set to zero (0.0) then the field STPT is set equal to
ENA (=value read). If ARC is not zero (0.0) then the field STPT is ramped
from it's previous alue in increments (or decrements) of @® each poll ycle
until the taget value in EM\ is reached.

If a value iswritten to STPT from another block of the database, then no ramp-
ing willtake place at all, irrespewé of the alue in AROC.

If a value iswritten to ENA from another block of the database, then ramping
of STPT tales place, if ARC is not zero (0.0). The mechanism is the same as
when the setpoint is read in or the setpoint is changed fraceplate.

If the setpoint of the block is changed either from@eplate or through the
EXTOL instructionset <elt> setpoint to <val ue>then the ne
value is placed into field EN If AROC is set to zero (0.0) then the field STPT
is set equal to EN. If AROC is not zero (0.0) then the field STPT is ramped
from it's previous alue in increments (or decrements) of @® each poll ycle
until the taget value in EM\ is reached.

Depending on thealue of ITYP the alue of STPT and simultaneously traue
of ENA can be adjusted during the initialization:

if ITYP =1 or 3, then thealue of STPT (and EA) stays unchanged;

if ITYP =0 or 2, themew \alue is read in B and only thenSTPT (and
simultaneously EN) is set equal the @lue of B during initialization. See
ITYP.

- SOFTWARE SENSOR BLOCK

Block-Type:
Record-Type:
Properties:

SWSENSOR
SENSOR

Loop header block used for loops, processing analog signals coming from SEN-
SOR or other SWSENSOR blocks. This block does not fetch its iajué from
the process I/O hardwe.

Note, that there is a di#frent beha@iour whether the inputalue for the SWSEN-
SOR is fetched from the other field , or if tha@ue is written from an other con-
trol block to the SWSENSOR.
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TAG - Tag name

7.299. TAG - Tag name

Field type:
Field Access:
Defined in Blocks:

Properties:

String (Size: 10 Characters
This field can only be accessed by DBB.

SENSOR, SWSENSOR, PCI, CONTR, DEYEVICE, DEVINR DI,
DEVOUT, UNIT, DIN, DOT, CTB, ANAMODULE, DIGMODULE |

TAG contains a ten character tag-name, which is the narae @i the database
loop header block. This name all® the loop to be referenced by other database
blocks, by EXDL programs, and by the operator console.

The tag-name is ten (10) characters in length where the first character must be
alphabetic. The remaining characters may be alphabetic letters A- Z or a - z, the
numerals 0 through 9 or the underline character (_) whichda® internal

space.

7.300. TBCC - CTB close condition

Field type:

Field Access:
Defined in Blocks:
Properties:

Internal format
This field can only be accessed by DBB.
CTB

The TBCC field is used to define the necessary conditions for a cascade to be
closed, and the conditions which will cause it to open.

A number one through eight. This number represents the numbewo$tdeam

blocks which must be closed before the upstream blocks are connected. Alterna-
tively, it is the minimum number of closedwdostream blocks to maintain the
cascade in a close condition. When the numberwhdiveam closed blocks
becomes less than this, the upstream outputs to the CTB are opened and appro-
priate action taén as defined in those control blocks.

Normally this is alvays set to 1, because cascading witteisd davnstream
blocks does not maksense when using positionel algorithms.

7.301. TD - Derivative Time

Field type:

Field Access:
Defined in Blocks:
Properties:

Ifield
R.W
SPID

This is the alternate parameter of KD. It may be used instead of KD in the
SPID block to specify the destive part of the controller

See “NRAR - Corvert from normalized parameters (PB, TR, TD)” on pagé |

7.302. THLD - Thr eshold \alue

Field type:

Field Access:
Defined in Blocks:
Properties:

Float
R,W
SENSOR, SWSENSOR, PCI, CONTR

The contents of these fields is used onlxgliitly referred (read or written)
from an other database field.
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These field can be used by the user to store fadaés according to his needs
and assignment.

Threshold alue THLD is the alue, the passing of which by MEAS triggers the
specified EXDL function, when ‘threshold up’ and/or ‘thresholdnad®d is ena-
bled.

7.303. TIME - T imer count

Field type: Float

Field Access: R,W

Defined in Blocks: TIMER

Properties: This field contains thealue of the timerThe user may enter an initisdlue

prior to actvating, i.e., setting the state to run, in the TIMER block.When the
TIMER block is in the run state, thalue of TIME is increased (if direction is
up) or decreased, (if direction iswdo) by an amount equal to INC each time the
TIMER block is executed (eery 0.5 seconds).

7.304. TIMER - T imer Block

Block-Type: TIMER
Record-Type: TIMER
Properties: The Timer block is used to pwide calculated time delays. EXL programs, in

particular can use TIMER blocks to determine whena prescribed time delay has
expired and to initiate an EXJL action, using the action triggering mechanism
(i.e. specifying a UNITOPWK, STWK and EFNC). An EXDL action is initi-

ated, when thexpired flag is set. On dm timers this is on reaching zero.

7.305. TLVL - Delayed state

Field type: Byte

Field Access: R,W

Defined in Blocks: DELAY

Properties: TLVL contains the number of the state, which (and only whiah)ldvbe

delayed by the DEL¥ block.

If STPT (the input of DELX block) becomes TVL, the delay time is started
with the \alue DEL. If during the whole delay time the input STPT has stayed
equal TIVL, then after DEL seconds the STPT (V) value is written to OUT
field.

If STPT becomesot TLVL, the STPT walue ic written to OUTmmediately.

7.306. TMAN - T o manual flag

Field type: Bit

Field Access: R,W

Defined in Blocks: CALC, DELAY, LB, LL, NLP, SPID, SPLIT

Properties: TMAN =Y (=1) forces the loop body block to MAML state (AM = M (=0))

with "de-initialization" done (e.g. output of NPOS from SPID block if SNPN =
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Question:

Answer:

Example:

TMAN - To manual flag

Y (1), switching of slee loop body blocks to MANAL if the display block has
been sent to MANKBL by TMAN). When this has happened, TMAN is auto-
matically reset to Note that the "de-initialisation" is not identical for all of the
control blocks, e.g. the LB, LL and SPLIT blocks do not support the neutral
position output setting.

"De-initialization" is performed\een if the block with TMAN set as already in
MANUAL mode (AM = M (=0)).

TMAN is performed immediately after thev@mtually by INIT =Y required)
initialization before the processing of the block. l.e. if TMAN =Y then the block
is not processed. The details can be demonstrated on theirfiglifictive) case:

What \alue willthe fieldshave in the follaving CALC block after the ne poll? |
CB3:
EON:
A:

B:
INIT:
ITYP :
TMAN:
OUT: 0

AM: irrelevant
EQN: A

P O FP W N >

set equal B during initialization

INIT:
ITYP:
TMAN
ouT

set to O after initialization
set to O after setting to MANAL
block has not beerprocessed, i.e. oldalue left

O O O O w w

here
AM: M set as part of "de-initialization"
The usage of TMAN and AM fields can be demonstrated onafimitp
Assume loop LOOPS should be&kaaccording to LOOPM:

if LOOPM has just been switched from MAN t&JAO,

then LOOPS should be initialized

endif

if LOOPM has just been switched frondAO to MAN,

then LOOPS should be de-initialized (set to MAN via flag TMAN)
endif

Assume, the display block of LOOPM is block 3, the display block of LOOPS is
block 5.

The task can be sad including tvo CALC block to LOOPS, e.qg.
CBé6:
EQN: A=B&C=D?E:F If
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A: LOOPS:6.C

B: 0

C: LOOPM:3.AM
D: 1

E: 1

F LOOPS:5.INIT
OUT: LOOPS:5.INIT
OLC:

OHC: 1

CBT:

EQON: A=B&C=D7?E:F
A: LOOPS:7.C

B: 1

C: LOOPM:3.AM
D: 0

E: 1

F LOOPS:5.TMAN
OUT: LOOPS:5. TMAN
OLC: 0

OHC: 1

TR - Reset Time

mode of LOOPMduring the last poll
was MANUAL and

mode of LOOPMow

is AUTO

then set 1

else leae unchanged

he INIT flag of the display block of
LOOPS

If

mode of LOOPMduring the last poll
was AUTO and

mode of LOOPMow

is MANUAL

then set 1

else leae unchanged

the TMAN flag of the display block of

LOOPS

This technique wrks reliably &en if the two loops ivolved hae completely

different POLL times and PHASes.

7.307. TR - Reset Time

Field type:

Field Access:
Defined in Blocks:
Properties:

Ifield
R,W
SPID

This is the alternate parameter of KI. It may be used instead of Kl in the SPID

block to specify the derative part of the controller
See “NRAR - Corvert from normalized parameters (PB, TR, TD)” on pagé

7.308. TUNE - Tuning

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
SPID

When this field is set to 1, then a special data collection is started, which collects

data of the control loop, suitable to be used later as input to a utility program
"t uni ng". When the flag TUNE is reset to 0, the data collection is stopped and
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TYPE - Split type

a file is written to $COSAPPL/database called <elt-name>.TUN.
See also the separate document "SyCOS Looying and Control Examples”.

7.309. TYPE - Split type

Field type:

Field Access:
Defined in Blocks:
Properties:

Word
R,.W
SPLIT

TYPE specifies the type of split range functions to be applied.tifipes of
functions are pnaded:
Splittype TYPE =1

» For inputalues INP between 0 and PX1 the output OUT1 decreases lin-
early from 100% (at O input) to 0% (at PX1 input) and stays 0% for all
higher alues if input INP

» For inputalues INP between 0 and PX2 the output OUT2 stays 0%; it
increases then linearly from 0% (at PX2 input) to 100% (at 100% input).
Split type TYPE =2

» For input walues INP between 0 and PX1 the output OUT1 increases line-
arly from 0% (at O input) to 100% (at PX1 input) and stays 100% for all
higher \alues if input INP

» For inputalues INP between 0 and PX2 the output OUT2 stays 0%; it
increases then linearly from 0% (at PX2 input) to 100% (at 100% input).

7.310. UBTn - User bytes (USBT1 to USBT4)

Field type:
Field Access:
Defined in Blocks:

Properties:

Byte
R,W

SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI,
DEVOUT, UNIT

The contents of these fields is used onlyfleitly referred (read or written)
from an other database field.

These fields can be used by the user to store bidessaccording to his needs
and assignment.

7.311. UFLn - User float (UFL1 to UFL4)

Field type:
Field Access:
Defined in Blocks:

Properties:

Float
R,W

SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI,
DEVOUT, UNIT

The contents of these fields is used onlxgliitly referred (read or written)
from an other database field.

These fields can be used by the user to store #da¢ v according to his needs
and assignment.
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UNIT - Unit on which EXTOL action will be triggered

7.312. UNIT - Unit on which EXT OL action will be triggered

Field type:
Field Access:
Defined in Blocks:

Properties:

String (Size: 10 characters)
R,W

SENSOR, SWSENSOR, PCI, CONTR, DEYEVICE, DEVINR DI,
DEVOUT, TIMER

UNIT specifies the name of the unit in which the EXToperation OPWK on
the step SPWK should be triggered to the action EFNC on specified triggering
events. This field is mandatory for proper action triggering.

No check is made to see if the operation name in OPWK or the step name in
SPWK isalid while running DBB.

7.313. UNIT - EXT OL Unit Block

Block-Type:
Record-Type:
Properties:

UNIT
UNIT

The unit block is a block, which is not processed by a periodical scan program,
like most other database blocks. It is a "place-holder” for data, most of it related
to EXTOL and the concept of using units. Where a unit (a logical entity) typi-
cally represents a phical unit of the installation.

The unit block contains a list of alarm destinations (AD1 ... AD16). Wiegne

the field PUNI in ap of the database blocks is defined (i.e. contains the elt name
of a UNIT block within the same database node) the system uses automatically
the list of alarm destinations defined in the parentabiNIT block, instead of

the ones in itswn block.

The functionality of EXDL applications depends on thdéstence of the appro-
priate UNIT block in the database. I.e. all programs (operations and steps) of a
unit can only be loaded and run, when the UNIT blogkte in the database.

7.314. USHnN - User short (USH1 to USH4)

Field type:
Field Access:
Defined in Blocks:

Properties:

Word
R,W

SENSOR, SWSENSOR, PCI, CONTR, DEMEVICE, DEVINR DI,
DEVOUT, UNIT

The contents of these fields is used onlxfleitly referred (read or written)
from an other database field.

These fields can be used by the user to storgdntalues according to his needs
and assignment.

7.315. VC - Velocity compensation factor

Field type:

Field Access:
Defined in Blocks:
Properties:

Ifield
R,W
NLP

The \elocity compensation can be used to invprthe stability of a control loop.
The purpose of it can be determined from the figuresbedamply spokn, it
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VP - Velocity / Position mode

acts in a \ay, such that the controller error (eepches zero before the measurg
ment has really reached the setpoint. If the VC field is set to 0.0, then no com-
pensation will be carried out.

The equation applied is as folie:

if VC=0.0
en = stpt -inp
if VC1=0.0
en = stpt - inp - (vc * (@np)/dt)) |

The &pression dinp/dt is calculated using a runnimgrage and applying a fil-
ter, which can be influenced by the field Fl{range 0.0 to 1.0, where 1.0 repre-
sents no filtering)

(en)

Setpoint Controlle Process |
(stpt) )
+
-«— d/dt
+
Measurement
(inp)

Figure 16: \&locity Compensation

7.316. VP - Velocity / Position mode

Field type:

Field Access:
Defined in Blocks:
Properties:

Bit
R,W
CALC, LL, MFCALC

VP = P causes the algorithm to generate a positionel output. This mode is the
default one.

In the positional mode, the outpwlue is the result obtained fromeguting the
algorithm, where finally the Hi/lw Clamping (OHC, OLC) is applied:

Output = Current Result (clamped, if necessary)

VP =V causes the algorithm to generatemeity output @lue. It is recom-
mended not to use this mode for normal control loops.

In the \elocity mode, the output is incremented byalue calculated from the
current and prgous processing:

Increment = Current Result - Rreus Result
The incrementalue is limited by ORC if OROC is not equal to zero.
Output = Output from Output Link + Increment

7.317. ZERO - Engineering units cowersion constant

Field type:

Float
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ZERO - Engineering units conversion constant for AOT

Field Access: R,W
Defined in Blocks: SENSOR, SWSENSOR, PCI, CONTR
Properties: After smoothing and linearization, the inpalwe may be rescaled to reflect the

actual engineering units desired. This is a simple slope &gt o&lculation
using the folleving formula:

MEAS = cslv * SRN + ZERO
where:

MEAS: is the @alue in engineering units

cslv: is the current smoothed and linearizatlig
SFAN: is the Engineering units cearsion constant
ZERQ: is the Engineering units cagrsion constant

In case that cslv is normalized to the intévetween 0 and 1 (as it usually is),
than

SFAN is the engineering units uppealue minus the wer value and
ZERQO is the engineering unitsvier value

7.318. ZERO - Engineering units cowersion constant 6r AOT

Field type: Float

Field Access: R,W

Defined in Blocks: AOT

Properties: This value is used to calculate thevrautput \alue from the engineeringaue

fed into the AOT-block.

See “SRN - Instrument span of &T” on pagel68See “SRN -
Instrument span of @T” on pagel68
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8. Index

Index

S
Supportl3
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