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About This Publication

This publication supports Total Plant Solution (TPS) System network Release 500 - 520.
TPSisthe evolution of TDC 3000X.

Thisisareference manual for process engineers, control-system engineers, and application
engineers who design and implement data-acquisition and control strategiesto be
accomplished through a TPS System with aLoca Control Network. This publication
defines the control functionsthat reside in Hiway Gateways and the process-connected
boxes that reside on the Data Hiways served by the HGs.

This publication is part of a set of five publications that define control-system functions.
The other members of the set are System Control Functions, Process Manager Control
Functions and Algorithms, Advanced Process Manager Control Functions and Algorithms
and Application Module Control Functions.

NOTE

Two versions of the HG are available in Release 500 and later systems—one version (HGII) that
uses a 68020 microprocessor and another (HGIV) that uses 68040 sortware. The information in
this publication applies to both versions.

Change bars are used to indicate paragraphs, tables, or illustrations containing changes
that have been made to this manual effective with release 520. Pagesrevised only to
correct minor typographical errors contain no change bars.
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REFERENCES
Section 1

This section provides references to other publications that are useful or necessary in
implementing control system functions.

1.1 REFERENCES

Thismanual describes the data-acquisition and control functions that reside in HGs and the
process-connected boxes that are on the Data Hiways connected to the HGs. These are
four companion publications:

» System Control Functions, in the Implementation/Startup & Reconfiguration - 2
binder—describes data-acquisition and control functions that are independent of the
module or gateway they residein.

» Application Module Control Functions, in the Implementation/Application Module - 1
binder—describes data-acquisition and control functionsin Application Modules.

* Process Manager Control Functions and Algorithms, in the Implementation/Process
Manager - 2 binder—describes data-acquisition and control functionsin Process
Managers.

* Advanced Process Manager Control Functions and Algorithms, in the
I mplementati on/Advanced Process Manager - 2 binder—describes data acquisition and
control functionsin Advanced Process Managers.

Y ou should be familiar with the content of System Control Functions before using this
publication, Application Module Control Functions, Process Manager Control Functions
and Algorithms or Advanced Process Manager Control Functions and Algorithms.

Other topicsrelated to data-acquisition and control functions are covered in these
publications:

* Algorithmsin Application M odules—Application Module Algorithm Engineering Data
in the Implementation/Application Module - 1 binder.

* Algorithmsin Basic Controllers—CB Algorithm Engineering Data in the Product
Manual binder in the BASIC System bookset.

* Algorithmsin Multifunction Controllers—MC Algorithm Engineering Data in the
Product Manual binder in the BASIC System bookset.

* Algorithmsin Extended Controllers—EC Algorithm Engineering Data in the Product
Manual binder in the BASIC System bookset.
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1.1

* Preparation of Control Language Programs—Firg refer to the Control
Language/Application Module Overview, in the Implementation/Application Module - 3
binder. Then refer to the Control Language/Application Module Reference Manual, in
the same binder. These manuals cover both continuous-control programs that runin
AMsand CL/MC programs that runin MCs.

» Computer Gateway Functions—Refer to the publications in the Implementation/Com-
puter Gateway, |mplementation/Processor Gateway, or |mplementation/CM50S
Rel. 4.0 binders.

» Parameter s—For details on al of the data point parameters, including value types,
default values, and access levels (keys), refer to the following publications:

Hiway Gateway Parameter Reference Dictionary in the I mplementation/Hiway
Gateway - 1 binder.

Application Module Parameter Reference Dictionary inthe
I mplementation/Application Module - 2 binder.

Process Manager Parameter Reference Dictionary in the Implementation/Process
Manager - 2 binder.

Advanced Process Manager Parameter Reference Dictionary in the
I mplementation/Advanced Process Manager-2 binder.

High-Performance Process Manager Parameter Reference Dictionary in the
I mplementati on/High-Performance Process Manager-2 binder.

Computer Gateway Parameter Reference Dictionary in the
I mplementation/Computer Gateway, | mplementation/Processor Gateway, or
I mplementation/CM50S Rel 4.0 binders.
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HG CONTROL FUNCTIONS
Section 2

This section defines the data-acquisition and control functions, other than HG data point
functions, that are accomplished in HGs. The data point functions are defined in Section 3.
2.1 HIWAY STATES
A DataHiway isin one of these three states:

 Uncertain

* Running

 Faled

Initially, before Data Hiway security checks have been made, or when starting up a hiway
without a database, the status of a Data Hiway is set to Uncertain.

In the running state, interfaces to the hiway are operationa and norma communication over
the hiway is possible. The Hiway Status display for each Data Hiway shows which hiway
(A or B) isactive. Hiway swaps produce messages that require operator acknowledgment.
Restart of a backup HG does not cause a change in the hiway state. A failureinthe HG

(both redundant HGs) or the hiway (A and B out of service) changes the hiway statusto
“failed."

2.2 STATUS OF PROCESS-CONNECTED BOXES

The state of a process-connected box is determined by the HG, but only when the hiway is
in the running state. If the hiway hasfailed, an access-error indication is returned when the
HG triesto read from or write in the box. Table 2-1 lists the operational states for process-
connected boxes.

2.2.1 Run State

The box isfully operational; the hiway-security check has qualified the box.

This state can be selected by the operator from the Reset state, if the box is operationa and
qualified. In addition, the MC must have gone through the Idle, Idle-SF, or the Idle-PF
State.

2.2.2 Run-SF

The box isin Run and a soft failure has been detected.
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2.2.3

2.2.3 Run-PF

The box detected a partid failure; some points are affected (their stateisfailed); unaffected
dots operate normally.

Table 2-1 — Box States for Process-Connected Boxes

Box Op State Applicable Box Types

* Run CB,EC,MC,DHP,PIU
Run-SF EC,MC, DHP
Run-PF EC,DHP,MC,PIU

* Idle MC
Idle-SF MC
Idle-PF MC
Fail-COM CB,DHP,EC,HG,MC,PIU
Fail-HDW CB,DHP,EC,HG,MC,PIU
Reset CB,DHP,EC,MC,PIU
Uncertain CB,DHP,EC,HG,MC,PIU

*Indicates a state that can be set by an operator

SF: soft failure

PF: partial failure

COM: Hiway Status diagnostic failure
HDW: hardware failure

2.2.4 Idle

Theidle state applies to only the Multifunction Controller. This state can be selected by the
operator from only the run or reset states. The box isfully operational, the hiway-security
check has qualified the box, points are not being processed, and sequence programs can be
downloaded.

2.2.5 Idle-SF, Idle-PF

The box isin theidle state and a soft failure (-SF) or a partial failure (-PF) has been
detected.

2.2.6 Fail-COM

The box failed the hiway security check, or an addressing error was detected. All

communication to the box, except for hiway security tests, areinhibited. The functional
statusis set to Basic Control.
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2.2.7
2.2.7 Fail-HDW

The HG has determined that the box has failed; the functional stateis set to Basic Control
(read and write access from AMs and CMsisinhibited). This state can be set by only the
HG.

Box HDW Failure Definition—A box failure is the inability of the HG to communicate with
aspecific box. Thismay be aresult of communication errors other than those detected by
the hiway-security check, including no response. In this situation, the HG changes the
state of the box to "failed." In the absence of such a condition, the HG sets the state of the
box to the one that is determined from the box-status words.

2.2.8 Reset

The box itself detected afatal error and reset; the functional statusis set to "basic control”
and read or write access from an AM or CM isinhibited. A box can aso be reset through
the Box Commands function of the Hiway Status display.

2.2.9 Uncertain

The box has not yet been qualified by the hiway security check and communication with the
box isinhibited. The functional status of the box is set to "out-of-service for control."

2.2.10 Box Control States
The control states are Basic, Read, Full, and Test. See 3.3.8 in System Control Functions.

When the control state for abox changes from Full to another state, the mode for all data
pointsin that box that are in the Cas mode and are controlled from LCN-based modulesis
changed to the Shed mode, indicated by the point's SHEDMODE parameter. Internal box
cascades are not affected.

For abox to bein the Full control state both the * hiway control state” and individual “box
control state” must be set to Full control. Consequently, by changing the hiway control
state form Full to another state, an operator can simultaneously shed control for al points
on the hiway in the event that the L CN-based primary becomes unreliable.

2.2.11 Box-State Transitions

The box states can change from one state to any other; however, changes from Fail-COM, -
HDW, and Uncertain force the functional status to Basic Control.

2.3 DIGITAL ALARMS
Digital alarms are process alarms that are detected as the following types of HG points are
processed:

* Digital input points

* Digital output points

* Digital 1/0 Composite points.
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2.3
Thetypes of digital darmsare:

» Change-of-state alarms—the darm is detected when the state of adigital input point
changesin either direction. Thisaarmis cleared from the Alarm Summary Display
when the alarm is acknowl edged.

» State alar ms—the alarm is generated when the point isin the state contained in the
DIGALFMT parameter. The states for thisalarm are State 1, State 2, Input 1, Input 2,
Either, and Both. Thisaarm remains on the Alarm Summary Display until the point is
no longer in the alarm state.

» Command-disagree alarms—These darms apply to only digital pointswith outputs.
The aarm is generated when the point has been commanded to go to a state and, after a
user-defined time, the input state does not agree with the commanded state.

For state, change-of-state, and command disagree alarms, the alarm descriptor that appears
on the Alarm Summary Display isthe actua state of the digital PV, which can be the string
value (self-defined enumeration) in any of these parameters. STATEL, STATEZ2,
ZZTEXT, or the complement of ZZTEXT. If DIGALFMT contains Either and both boxes
for the point on the Group or Detail Display arelit, the state shown on the Alarm Summary
Display isthat of thefirst box lit.

Y ou configure the types of alarms for these pointsin parameter DIGALFMT. Details of the
alarm options, alarm conditions, and the effect on the Group and Detail displays for these
points are provided under the listing for DIGALMFMT in the HG Parameter Reference
Dictionary. The alarm formats that can be configured for each type of digital point are
listed on the configuration forms and appear on the Data Entity Builder's parameter entry
displays (PEDs). Theformats are:

* Noal m—No aarm

» St at el—State 1 alarm

» St at e2—State 2 alarm

* | nput 1—Input 1 alarm

* | nput 2—Input 2 dlarm

» Ei t her —Alarmin either state

* Bot h—Alarm in both states

e Chngof st —Change-of-state alarm

* Omdi s—Command-disagree darm

HG Control Functions 2-4 7/96



231
Thefollowing parameters are also related to digital alarms:
* INPTDIR—Input direction
» OUTIND—Output indication
o ZZTEXT—State 00 text (neither box lit)
* NCMPTXT1 and NCMPTXT2—Noncomplementary inputs text

2.3.1 Summary of Digital States and Alarms

The following chart shows which digital alarm types apply to single-input and dual-input
points. The command disagree alarm applies only to digital 1/0 points.

Applicable Alarm Type Single Input Dual Input
Noalm (no alarm) Yes Yes

Statel Yes

State2 Yes

Inputl Yes

Input2 Yes

Either Yes

Both Yes (except MC)
Chngofst (change of state) Yes (except MC) Yes (except MC)
Cmmdis (command disagree) Yes (except EC) Yes (except EC)

In the chart on the next page,

Input states are given in input 1, input 2 order—input 1 is the subslot specified and input 2 is
that subslot plus one.

These abbreviations are used for parameter names and values;
ST1 and ST2 mean STATE1 and STATE2. ZZT means ZZTEXT. CZZT means the
complement of the value in ZZTEXT. Inpl, Inp2, Either, and both mean Inputl, Input2,
Either, and Both, respectively.

The integers in the "LCN Ordinals" column are values that can be accessed by CM60s and CGs
to determine the input states of digital points.
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2.3.1
For single digital inputs

[ State Presentation — State Description on Alarm Summary Display

Input State State Text Boxes LCN State Alarm Command Disagree
(PV) Parameter Lit Ordinal State 1 State 2 State 1 State 2
01 STATE1 Lower 0 STATE1 n/a n/a STATE1

1 0 STATE2 Upper 1 n/a STATEZ2 STATE2 n/a

| I— Reverse Indication

Direct Indication
For dua digita inputs

| State Presentation ~ ———— | State Description on Alarm Summary Display
Input State State Text Boxes  LCN [ State Alarm ] Commd Disagree

(PV) Parameter Lit Ordinal  |nput1 Input 2 Either Both State 1 State 2
00 11 ZZTEXT None 0 n/a n/a n/a n/a ZZTEXT ZZTEXT
01 10 STATE1 Lower 1 n/a ST1 ST1 nla n/a STATE1
10 o1 STATE2 Upper 2 ST2 n/a ST2 nla
11 00 czzt Both 3 ST2 ST1 STx Czzt CczZT CzZT

| I— Reverse Indication
Direct Indication

For single digital outputs

|— State Presentation —|

Output State  State Text Boxes  LCN What Activates Output

(OP) Parameter Lit Ordinal with Group or Detail Display
01 STATE1 Lower 0 Down Arrow
10 STATE2 Upper 1 Up Arrow

| I— Reverse Indication
Direct Indication

For dua digital outputs
— State Presentation —

Output State State Text  Boxes LCN What Activates Output
(OP) Parameter Lit Ordinal with Group or Detail Display
00 11 "NONE" None 0 (Not Possible)
01 10 STATE1 Lower 1 Down Arrow
10 01 STATE2 Upper 2 Up Arrow
11 00 "BOTH" Both 3 (Not Possible)

| I— Reverse Indication

Direct Indication
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2.4

2.4 MODE AND ATTRIBUTE HANDLING BY HIWAY GATEWAYS

The Hiway Gateway handles mode-change requests and attributes for CBs, DHPs, ECs,

MCs, and PlUs.

* Attributes—For data pointsin CBs, DHPs, ECs, and PIUs, the HG determines the
attribute and provides the attribute functions described under 4.5.3, 4.5.5, and 4.5.6 in
System Control Functions.

* Normal Mode and Attribute—The HG handles the normal-mode and normal-attribute
functions for data pointsin CBs, DHPs, ECs, and PIUs (not for MCs). The HG aso
tracks mode and attribute changes that can occur within MCs.

» Cascade Requests—The HG handles cascade requests for data pointsin CBs, DHPs,

MCs, and PlUs.

o Comparison of Modesin Non-LCN Systemsto Modesin L CN-Based M odulesand

Gateways

For regulatory pointsin CBsand MCs,

Non-LCN
Systems

MAN

AUTO
CASC
CASC
COMP

(except algos. 5, 6, and 7)
(algos. 5, 6, and 7)
(algos. 5, 6, and 7)

LCN-Based
Systems

MAN
AUTO
CAS
BCAS
CAS

Note: The sequence attribute in M Cs appears as the Prog attribute in L CN-based
modules and gateways.

For regulatory pointsin ECs,

Non-LCN
System

MAN

AUTO
CASC
CASC
COMP

(no COMP function)
(with COMP function)

For analog /O pointsin PIUs;

Non-LCN
Systems

(None)
(None)

LCN-Based
Systems

MAN
AUTO
CAS
BCAS
CAS

LCN-Based
Systems

MAN
CAS

HG Control Functions
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241

For analog 1/0 pointsin MCs;

Non-LCN LCN-Based
Systems Systems
MAN MAN
COMP CAS
SMAN P-CAS
SCOMP P-CAS

For analog /O pointsin DHPs;

Non-LCN LCN-Based
Systems Systems
MAN MAN
COMP CAS

2.4.1 Handling of Cascade Requests and Shedding By HGs

Hiway Gateways provide consistent handling of modes and timers for many types of data
points in process-connected boxes through the Cascade Request and Shedding functions.
For CBs, DHPs, MCs, and PIUs, Cascade Requests are handled by the HG as follows, to
assure consistency with mode handling for ECs:

» The HG maintains arecord of the modesfor al data pointsin all CBs, ECs, MCs, and
PIUs on its hiway.

* Requests from aUS for CAS mode for data points that use PIDCM, PIDCMA,
PIDDDC, or PIDSPC agorithms don't immediately change the mode of the point in the
box. Instead, the cascade-mode request flag in CASREQ isset. When continuous
control in an AM determines that CASREQ contains Request, it requests that the value
in MODE be changed to Cas, and changes the value in CASREQ to Notreg. Then this
point's primary point in the AM takes over control.

NOTE: DHP and PIU output pointsin cascade (computer) mode stay in cascade mode
after HG shutdown and reload. These points do not shed like CB, EC, and MC points.

After HG reload the hiway isin basic control. Although the points are still in cascade
mode the AM is unableto store.

2.5 HG BACKUP

2.5.1 HG Failover Scenario
Switching from an active HG to the backup is accomplished with as little disruption to
control and data acquisition asis possible. These two factors are very important in failover
processing:

* Timeout handling

 Time to restore communication on the Data Hiway.
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2.6
It takes the backup one second to detect afailure in the active HG. When it does detect a
failure, it attemptsto directly communicate with the active HG. If this communication isn't
re-established within two seconds, the backup requests the error-handling subsystem to
determine whether to replace the active HG. While waiting for this replacement, the
backup proceeds with the following two functions:

1. Hiway-security checking is started by the backup, and the scanning of the points with
the 50 most critical (emergency priority) alarms begins.

2. Thetimeout gates in the boxes are updated so that control shedding doesn't occur.

When the system error handler determines that the formerly active HG hasfailed, failover
processing continues. Thetotal time to complete the failover is about five seconds.

Asfailover processing continues, the following takes place:
3. The backup (secondary) becomes active (primary).

4. All functions that receive event messages are notified that failover has occurred and
the distribution of the highest-priority alarms begins.

5. Reguestsfor datafrom the hiway are processed according to these priorities:
« Control-function requests
* Operator-initiated requests
* Display updates.

6. Alarms other than the 50 critical alarms are processed.

7. Remaining requests for data from the hiway are processed.

8. All remaining functions resume, including checkpointing of HG data, history
collection, and trending.

2.6 HG DATA POINT CAPACITY

The following are configuration limits and restrictions that apply to HG data points.

2.6.1 Total HG Point Capacity

The maximum number of data points that can be built for an HG (or HG pair) is 3,000.

2.6.2 Composite Points in One Box

Composite Analog I/0 and Composite Digital 1/O points must be configured for the same
HG and the same process-connected box. The input and the output cannot be in different
boxes. See 3.1 and 3.2.
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2.6.3
2.6.3 Fifty Points With Critical Alarm Status
Effective with Release 301, up-to-50 data points can be configured for critical dlarms
(parameter CRITSCAN contains “ON” for such points). These points are specialy
checked on HG startup or failover to see if an darm has been detected during the failover
operation. During failover, alarmsthat have a status of CRITSCAN = OFF are not
distributed. In normal operation, points with CRITSCAN = ON are scanned by the HG at
one-half-second intervals.
The parameter ALPRIOR can still be configured with avalue of “EMERGNCY.” The
number of theseis unlimited.
2.6.4 Momentary ("Doorbell") Digital Points

HGs can have up to 500 momentary digital output points.

2.6.5 Analog Input Points

HGs can have up to 3,000 analog input points.

2.6.6 Calibration-Offset Points

Up to 250 data points can be configured for a calibration offset. This offset is configured
in the CALIBOFF parameter. If CALIBOFF contains 0.0, thereis no calibration offset.
2.6.7 Points With Event-Initiated Processing

HGs can have up to 600 EIP points. (4.2 in System Control Functions.)

2.6.8 Remote Variable (RV) Points

Alarm detection can be configured for up to 100 RV pointsin Basic Controllers. Alarm
detection for up to 500 RV points can be configured for HGs.

2.6.9 Contact-Cutout Secondary Points

Up-to-500 points can be configured as secondary cutout points (4.3.1.7 in System Control
Functions).
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2.6.10
2.6.10 Control Counter Points

Up to 100 HG control counter points can be configured. (See 3.4.1.)

2.7 SPECIAL HG FUNCTIONS

This subsection defines specific control functions that are performed by the HGs. The
purpose of the sectionisto clarify that though these functions may be covered elsawherein
the System, HG, and AM Control Functions publications, they are accomplished by the
HG.

2.7.1 Functions Related to Process-Connected Boxes

2.7.1.1 Box Startups

The HG handles the necessary initiaization for al process-connected boxes.
As PlUs are started, "garbage”" alarms from the PIUs are suppressed.

After downloading the database to a CB, EC, MC, or if "past mode recall” is configured
(PSTMODE = Pastmr), the HG restores the mode of the data points (slots) from a
checkpoint filein aHistory Module, if oneisavailable.

2.7.1.2 Control Timeout Function

For the CBs, DHPs, MCs, and PIUs the HG provides a timeout function similar to that of
the EC. The box-level timeout gates are automatically updated by the HG aslong asthe
box isin the "full control" state, secondary pointsin the box arein CAS mode, and their
primary pointsin an AM continue to supply new SP or OP valuesto their secondary
points. In addition, each dot can be assigned (parameter TOGINTSL) to one of two time
intervals configured for its box (BOXTOGN). Theseintervas are the timeout periods for
thedot. A writeto the SP or OP parameter of a dot resets the timer.

2.7.1.3 General Parameter Access

The HG provides access to all accessible parametersin the boxeson its hiway. The HG
returns an error indication if an invalid access request is made.

2.7.1.4 PV Source Selection

The HG provides selection of PV sourcesfor al analog input, digital input and regul atory
data points, that is similar to that described for AM Regulatory points, under 7.5.5.4. For
regulatory points, PV source changes are permitted only when the data point isin the MAN
mode. While the PV source is manual or substituted, mode changes are inhibited. Access
to the PV Auto vaueis available when the PV source is manual or substituted. Values of
PV MAN and PV SUB arelimited to the PV range. Whilethe PV source is manual or
substituted, PV alarms are inhibited. A bump in the PV can occur when changing from
SUB to AUTO.
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2.7.1

When PV SOURCE equals MAN or SUB, the manually entered or substituted PV valueis
held in the HG, while the PV in the box (visible at the LCN as PVAUTO) is unaffected.
Alarm checking continues on the PV in the box. Note that any access of the PV that does
not go through the HG, (e.g., CL/MC or SOPL programs, Operator Stations) views the
box PV value, not the manually entered or substituted value.

2.7.1.5 Clamping

If PV clamping is configured for a data point in abox (PVCLAMP = Clmp), clampingis
handled by the HG. For the full-range clamp option, the PV is clamped at -2.9% of the
range when the variable goes below that value, and it is clamped at 102.9% if the variable

goes above that value. A zero-clamp option is aso available where the PV is clamped at
0% of the range if the variable goes below that value.

2.7.1.6 Reverse-Acting Transmitter Handling

The HG accommodates reverse-acting transmitters (see parameters CTLACTN and
OUTIND in the Hiway Gateway Parameter Reference Dictionary).

2.7.1.7 PV Value Status

Value statusis assigned to all analog PVsby the HG. A bad value statusis assigned if the
PV isoutside the range and the extension and clamping is not configured, or if the PV is
not available from the box. The value status is uncertain when the PV is clamped or the PV
source is other than auto. When the PV statusis bad, the PV valueis NaN (not a number).
2.7.1.8 Mode Handling After Downloading

After downloading a box, the HG restores the modes of al pointsin the box as follows:

* Past-Mode Recall Configured (PSTMODE = Pastmr)—to the checkpointed mode, if a
checkpoint fileis availablein an HM.

* Past-Mode Recall Not Configured (PSTMODE = Nopastmr), or a checkpoint file not
available—to MAN mode.
2.7.1.9 C-Link Support

The HG maintains the C-Link database. An HG can handle up-to-16 C-Links.

2.7.2 RV Inputs to Basic Controllers

RV inputs to Basic Controllers (CBs) can be configured as analog input data points.
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2.7.3

2.7.3 Regulatory Data Points
2.7.3.1 Raw PV Access
The HG permits read accessto raw PV in CBs, MCs, and ECs, asit is after input filtering

and, if configured, after square-root extraction. Theraw PV isavailable only in percentage
of full scale.

2.7.4 Process Modules

The HG maintains the Process Modul e database.
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DETAILED DATA POINT DESCRIPTIONS
Section 3

This section provides a definition of the functions of the ten types of HG data points. The
algorithms for HG regulatory data points are defined in the Algorithm Engineering Data
publications. See Section 1, "References."
3.1 HG ANALOG I/O DATA POINTS
Analog /O data points represent anal og inputs from the process and anal og outputs to the
process. The inputs and outputs are connected to process-connected boxes on a Data
Hiway.
3.1.1 Analog I/O Point Types
There are three types of analog /O data points:

» Analog Input—one input from the process.

» Anaog Output—one output to the process.

» Anaog I/0 Composite—one input and one output with the same tag name. The input

sot (and subslot) and the output slot (and subslot) must be in the same process-
connected box (DHP, HLPIU, or MC).

3.1.2 Analog I/O Point Residences

An analog input point isan HG point whose input slot isin one of the following process-
connected boxes:

Basic Controller

Multifunction Controller

High Level, Low Level, and Low Energy PIUs
Programmable controllers interfaced by DHP

Theinput and output sots for analog I/0O composite data points must be in the same
process-connected box.

3.1.3 Functional Structure of Analog I/O Points

» Anaog input points have one wired input and produce a PV with point status and PV
Sstatus.

» Anaog output points have one output (OP) with related status and mode parameters.
OP produces one wired output to the process.
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3.1.4

» Anaog I/0O composite points combine one analog input and one analog output in one
data point with one tag name. They are intended to support displays and applications
that use an output with position feedback. They have an output value with its status

and an input PV with its status.

Table 3-1 — Point Types Applicable to Each Box

Point type CB

MC

HLPIU

LLPIU

DHP
LEPIU

HG

Analog Input RVs
Analog Output -
Analog Composite -

Where: x means point type is available for that box type

- means point type is not defined for this box type

3.1.4 Function Residences for Analog I/O Points

The analog data point functions reside both in process-connected boxes and in the HG.
The place where each function resides depends on the type of the box configured to handle
the input or the output. To the user, these functions are not significantly different whether

they reside in the box or in the HG.

The following chart shows where each major analog output function resides.

Analog Output
Function

* Mode Translation

- Normal Mode

- Cascade Request
* Timeout Gate
« RedTag

Box

PIU,MC,DHP
PIU,MC,DHP
PIU,MC,DHP
PIU,MC,DHP
PIU,MC,DHP

The following chart shows where each major analog input function resides.

Analog Input
Function

» Data Acquisition
-PV
- Input Accumulation

* Alarm Type
- Bad PV
- Deviation Hi/Lo
- PV HilLo
- PV Rate of Change
- RV Hi/Lo
- Open Thermocouple

* except Al accumulation

For these boxes,
resides in HG

PIU, MC,DHP

CB (100 points, only)

For these boxes,
resides in the box

PIU,CB,MC,DHP

MC

PIU,CB,MC*,DHP
PIU,CB,MC,DHP

PIU

HG Control Functions
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(Analog input chart continued)

Analog Input
Function

* Alarm States
- Alarm Cutout
- Alarm Enable,
Disable, Inhibit

e Unit Alarm States
- Alarm Enable,
Disable, Inhibit

Alarm Level

Alarm Priority

Digital Filtering

EU Conversion

Linearization &
Characterization

+ Execution State

e Input Calibration
Correction

PV Source Selection

PV Value Status

PV Clamping Option

PV Target Value

EIP

** For only 250 points

For these boxes,
resides in HG

PIU,CB,MC,DHP
PIU,CB,MC,DHP

PIU,CB,MC,DHP
PIU,CB,MC,DHP
PIU,CB,MC

PIU,CB,MC,DHP

PIU,CB,MC,DHP
PIU,CB,MC,DHP

PIU,CB,MC,DHP**

PIU,CB,MC,DHP
PIU,CB,MC,DHP
PIU,CB,MC,DHP
PIU,CB,MC,DHP
PIU,CB,MC,DHP

3.1.5 Processing Order for Analog I/O Points

3.1.5

For these boxes,
resides in the box

CB,MC,DHP

Because individual analog /O data-point functions reside in different physical locations and
the functions are distributed between the boxes and the HG, there is no apparent processing

order.

3.1.6 PV Linearization and Characterization for Analog I/0O Points

PVsreceived from nonlinear transmittersin the process can be characterized by configuring
an appropriate value in parameter PV CHAR, which can have one of the following values:

* For Thermocouple Inputs,

Temp. Range, CB, MC, HLPIU, Deg. C

Value Thermocouple Type

JTherm Type J -73.3
KTherm Type K 371.1
TTherm Type T -184.4
STherm Type S -17.8
ETherm Type E (MC and EC only) -200.0
RTherm Type R (MC and EC only) -50.0
RPTherm Type R' (MC and EC only) 0.0
BTherm Type B (MC and EC only) 800.0

to
to
to
to
to
to
to
to

1093.3
1371.1

389.9
1760.0
1000.0
1760.0
1770.0
1700.0
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3.1.7
* For RTD Inputs,

Value RTD Type Temperature Range
CopprRTD Copper

NICKLRTD Nickel

BURNSRTD Burns -184.4 to 648.9
RADIAMAT Radiamatic 593.3 to 1760.0
JISRTD JIS RTD Curve -200.0 to 630.0
DINRTD DIN RTD Curve -212.2 to 648.9

For linear PV inputs, PVCHAR is configured with Linear and INPTCOND also contains
Linear. For square law inputs, such as from differential-pressure flow transmitters,
INPTCOND is configured to contain SgrRoot, and PVCHAR to contain Linear.

NOTE

For revision 1C Basic Controllers, if INPCOND contains SqrRoot, PVRNGOP must contain
ClmpZero (see 3.1.8).

3.1.7 PV Source Selection for Analog I/O Points

Parameter PV SOURCE indicates one of three sourcesfor the PV. It can contain Auto,
Man, or Sub. These values indicate which sourceisin effect, as follows;

» Auto—The PV isobtained from its configured source, as indicated by PV SLTSRC and
PVSIGNAL. Inthiscase, other points and user programs can't change the PV value.

 Man—The PV isavalue entered by aUniversal Station operator. The operator-entered
valueis checked against its configured limits and if the PV exceeds one of those limits,
thevalueis clamped at the limit. Either an operator or a user-written program can
change the PV sourceto Man. The operator can't change the Man value while the
source isAuto. No aarm checks are made on the Man value; however, larm checking
on the PV continues.

» Sub—The PV vaueis entered by a user-written program. The program-entered value
is checked against the configured range limits and if the PV exceeds one of those limits,
thevalueis clamped at the limit. Either an operator or a user-written program can
change the PV sourceto Sub. The Sub value can't be changed while the PV sourceis
Auto. No alarm checks are made on the Sub value.
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3.1.8

There are no interlocks to prevent switching from Auto to Man or Sub PV sources at any
time. When the PV sourceis switched from Auto to Man, the initial Man value is made
equal to the Auto value, so thereisno initial bump inthevalue. Likewise, when the PV
source is switched from Auto to Sub, the initial Sub value is made equal to Auto. A bump
in the PV can occur when switching from Man or from Sub to Auto.

The current PV source for each data point is available in data point parameter PV SOURCE
for displays or printing.

NOTE

For more information on the parameters mentioned in the following paragraphs, including
value types, value ranges, default values, and access levels, refer to the HG Parameter
Reference Dictionary.

3.1.8 PV Range, PV Clamping Options, and PV Value Status
The following parameters specify PV processing options:

* PVCLAMP—PV Clamping Option. Vauesare NoClamp and Clamp. Accessleve is
Engineer.

* PVRNGOP—PV Range Option. Values are None, FullRng, and ClmpZero. Access
level is Engineer.

* PVSOURCE—The source of the PV. Values are Auto, Man, and Sub. Accesslevel is
Supervisor.

These parameters indicate the results of PV processing:
» PV—The Process Variable. Vauerangeis specified in PV RNGOP.
* PVSTS—PV Value Status. Values are Normal, Uncertn, and Bad.
* PVEXHIFL—PV Extended High Range Flag. Values are True and False.
* PVEXLOFL—PV Extended Low Range Flag. Valuesare True and False.
The functions of these parameters are asfollows:
* PVCLAMP

If PVCLAMP = NoClamp, and the PV is outside the range indicated by PVRNGOP,
PVSTS = Bad.

If PVCLAMP = Clamp, and the PV is outside the range indicated by PVYRNGOP,
PV STS = Uncertn.

Thevalue in PVCLAMP affects the statusindicated by PVSTS.
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3.1.8
¢ PVRNGOP
If PYRNGOP = None, the extended range of the PV vaueisfrom -6.9% to 106.9%.

If PVRNGOP = FullRng, the extended range of the PV valueisfrom -2.9% to
102.9%.

If PVRNGOP = ClmpZero, the extended range of the PV vaueisfrom 0 to 102.9%.
* PVSOURCE

If PV SOURCE = Auto, the PV is obtained from its configured source, as indicated
by PVSLTSRC and PVSIGNAL.

If PVSOURCE = Man, the PV valueis entered by a Universal Station operator.
If PV SOURCE = Sub, the PV value is entered by a user-written program.

* PVEXHIFL—If the PV isabove the high end of the extended range, as specified in
PVRNGOP, PVEXHIFL = True. OtherwiseitisFase.

* PVEXLOFL—If the PV isbelow the low end of the extended range, as specified in
PVRNGOP, PVEXLOFL = True. OtherwiseitisFalse.

« PV—Normally the value in PV represents the magnitude of the process variable. For
range checking and clamping, the PV value in percentage-of-rangeis used, but the PV
can be represented in engineering units on the Universal Station displays. The
PVRNGOP and PV CLAMP options affect the PV asfollows:

If PVCLAMP = NoClamp, and the PV is outside the extended range specified by
PVRNGOP, the PV valueis NaN (not a number).

If PVCLAMP = Clamp, and the PV isoutside the extended range specified by
PVRNGORP, the PV valueis clamped at the point at which it exceeded the range.

When the PV is clamped, PVSTS = Uncertn.
* PVSTS
PVSTS = Normal when these conditions are both true:
PV isinside the extended range specified by PVRNGOP.
PVSOURCE = Auto.
PVSTS = Uncertn when either of these conditionsistrue:
PV SOURCE contains Man or Sub.

The PV isclamped becauseit is outside the extended range specified by
PVRNGOP and PVCLAMP = Clamp.
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3.1.9
PV STS = Bad when both of these conditions are true;
PV SOURCE = Auto.

PVCLAMP = NoClamp and the PV is outside the extended range specified by
PVRNGOP.

If PVSTS=Bad, thevauein PV is NaN.

3.1.9 Analog Output Data Point Modes

Analog Points can be in manua (MAN) or cascade (CAS) modes only. If you need more
information about modes, see 4.4.1 in System Control Functions.

3.1.10 Point Alarming for Analog Input Points

Alarm checking and reporting for analog inputsis as described under 4.3 in System
Control Functions.

3.1.11 Event-Initiated Processing for Analog Input Points

Event-initiated processing is enabled when parameter EVENTPRC contains Enable.
Parameter EIPEVENT defines the types of eventsthat initiate EIP. EIPisdescribedin
detail under 4.2 in System Control Functions.

3.1.12 Analog I/O Point Processing

See 3.1.5.

3.1.13 Analog I/O Point Addressing

User-written programs and standard data acquisition and control functions access the
analog point parameters, in the process-connected boxes and in the HG, in the same way
that parameters anywhere else in the system are accessed: by specifying the data point name
and the parameter; for example, TC101. PV. If the parameter actually residesin a box, the
HG does the actual access to the database in the box.
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3.1.14 Analog Input Accumulation Point for the Multifunction Controller

3.1.14

During configuration of an Accumulation type data point in a Multifunction Controller, a
numerical value ranging from 1 through 6 must be entered for the paramater AVCONFIG
(last page of the Parameter Entry Display).

To determine the value to enter, you must calculate ascaling vaue, “S,” using the

following formula

S=DA-D

D issdected from the following table according to the parameter PVFORMAT
selection on Page 03 of the Parameter Entry Display.

PVFORMAT D
DO 0
D1 1
D2 2
D3 3

Decimal Format
XXXX.
XXX.X
XX. XX
X. XXX

DA isselected from the table below based on the decimal format required for the
maximum accumulated value. The value selected for DA must aso be within the
range of D-1 to D+2 (so that S will fall in the range of -1 through 2). DAisused

only in the calculation; it is not found on the Parameter Entry Display.

AVFORMAT

O
U'IAOOI\JI—‘O|>

Decimal Format
XXXXXX.
XXXXX.X
XXXX. XX
XXX.XXX
XX.XXXX
X XXXXX

Having calculated avaluefor S, use the following table to determine the entry to be made

for AVCONFIG in the PED.

S AVCONFIG

Maximum
Accumulation
Time

Time Base

1 hour
10 hours
36 hours

Hours

O r|O L N
o 0 AW DN P

1000 minutes

10 minutes
100 minutes

Minutes
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3.2
3.2 HG DIGITAL I/O DATA POINTS

A digital input data point provides a PV that represents the state of asingle digital input
wired to a process-connected box. A digital output data point provides adigital output at a
pair of terminalsin aprocess-connected box. A composite digital 1/0O point provides one or
two inputs and one or two outputs in the same data point.

3.2.1 Digital Input Points
3.2.1.1 Digital Input Point Residences

Digital input data points are HG points whose input slots are in DHPs, ECs, HLs, MCs,
and PlUs.

The number of digital input data pointsin an MC islimited by the number of 1/0O dotsthat
are configured for digital inputs, at 16 for each dot, for amaximum of 16 slots. An EC
can have up to 16 digital input points.

For a DHP, the number of digital input pointsis limited by the number of 1/O dotsthat are
configured for digital inputs, at 16 for each dot, for amaximum of 15 dotsfor aBasic
DHP and 30 slots for an Extended DHP.

The number in the PIU is limited by the number of 1/0 dotsthat are configured for digita
inputs at 16 for each dot, for maximum of 32 slots.

3.2.1.2 Functional Structure of Digital Input Points

Manualu\_
— Input—{mm Time Raw Auto PV PV -

Filter State Alarming
Substituted o
OE Inputs

Figure 3-1 — Functional Diagram, Digital Input Data Points 1828

3.2.1.3 Types of Digital Inputs

There are two principle types of digital inputs:

* Seguence-of-events/change-detection inputs monitor eventsin the processthat are
represented by changesin the input level or by contact closures or openings.

* Notified-status inputs monitor inputs that tend to remain in one state or another for
relatively longer periods of time than SOE/CDs.
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3.2.1

A summary of the digital alarm states and the parameters that provide the state descriptors
on the Alarm Summary Display are provided under 2.3.1.

3.2.1.3.1 Sequence-of-Events/Change Detection (SOE/CD) Digital Inputs

Sequence-of-events (SOE) and change detection (CD) digital inputs provide monitoring and
recording of digital events. SOEsand CDsare similar. The main differenceisthat SOEs
are recorded with the time they occurred ("time-stamped") in milliseconds, and they are
stored in an SOE filein an HM for later analysis of the event and the order in which they
occurred. CDs are time-stamped, but not with millisecond resolution, and they may be
recorded in history files. CDs are usually treated only as eventsin the process, and their
order at the millisecond level is not determined.

SOEs and CDs are received only from HLPIUs. HLPIUs with the SOE feature include an
SOE option. Sequences-of-events and change detection inputs can be displayed or printed
through the Event History Retrieval display in the Operator Persondlity.

CAUTION

Do not configure CRITSCAN = ON for Sequence of Events digital input points because critical
alarm scanning alters the sequence-of-events time stamp, making it meaningless.

3.2.1.3.2 Notified Status Digital Inputs

Notified-status inputs record changes of state in the digital inputs. They are received from
DHPs, ECs, HLPIUs, and MCs.

3.2.1.4 Functional Description
3.2.1.4.1 Input Detection

Input-Voltage L evels, Contact-Bounce Filtering—MCs and PIUs offer a selection of digital
input boards to accommodate severa different voltage levels and to provide differing
degrees of filtering to suppress contact bounces.

The DHP itself has no input signal-conditioning boards, but the programmable controller it
interfaces may have them.

Resolution in PIU Inputsfor SOE/CDs—T he time-stamp resolution for SOE inputs from
PIUs depends on the number of input boards that are scanned in the PIU, the input filter
constant, and the mix of process 1/0 boards. Changesin SOE and CD inputs that occur
one millisecond apart, or more, can be detected with up-to-24 digital input boardsin the
PIU. For 32 digital input boardsin the PIU, changes 1.3 milliseconds apart can be
resolved (detected).

PIU Scanning Ratefor Notified-Status Inputs—The PIU scansitsdigita inputs every 250
milliseconds.

M C Scanning Rate—M Cs scan both status digital inputs and latched digita inputs. Status
inputs follow the state of the processinput. Latched inputs change state when a momentary
input (pulse) is received from the process and staysin that state for one second. Status
inputs are scanned once each second. Latched inputs can detect a pulse as short as
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41.6 milliseconds, but they are processed once each second so they can detect only one
pulse each two seconds.

DHP Scanning Rate—The DHP scansits digital inputs at a configurable interval from 1 to
15 seconds in increments of one second. In addition the scanner can be free-running
(scanning asfast asits processor can).

3.2.1.4.2 Conversion of Raw Contact Inputs to the PV

The PV for adigital input point has two states, such as on/off or open/closed. Y ou
configure adescriptor for each of the two PV statesinthe STATEL and STATE2
parameters (see 2.3.1), and when you do, you relate those states to the states of the raw
contact-input wired to the process-connected box. These descriptors represent the state of
each digital input when they appear on US displays.

3.2.1.4.3 PV Source Selection for Notified-Status Inputs

Parameter PV SOURCE indicates the source of the digital input PV. When PV SOURCE
contains Auto, the PV is derived from the process-connected box. When it contains Man,
the source isan operator at aUS. When it contains Sub, a user-written program or a
continuous-control data point providesthe PV. See 3.1.7.

PV source sdlection is not available for SOE/CDs.

3.2.1.4.4 Digital Input Alarms

Digital point dlarms are defined under 2.3.

3.2.1.4.5 Event-Initiated Processing

Y ou can configure digital input points for event-initiated processing (EIP—See 4.2 in
System Control Functions). EIP occursfor each alarm and each return-to-normal. It also
occursfor al digital pointsin HL PIUs and DHPs, when the PV changes state.

3.2.1.4.6 Digital Input Point Functions
Sequence of Events/Change Detect (SOE/CD)
Function Features

Input detection Contact-bounce filtering, various input
voltage-levels

PV conversion

Alarming (off normal,

change of state)

SOE Time-stamping
EIP

Last reported status
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Notified Status

Function EC MC DHP  PIU Considerations
Input detection v V) V@) V(@) Contact-bounce filtering
time, various input voltage
levels
PV conversion v v v v
PV source selection v v v v
Alarming
Off normal v v v v
Change of state v v
EIP v v v v
v v v

Last reported status
Notes:
(1) Input detection can be further specified as latched or status

(2) Inputs are scanned at selectable DHP periods or free-running
(3) Scanning period is a function of number of cards within PIU.

3.2.1.5 Initialization of Digital Inputs

Digital input data points are initialized when they are restarted. The initialization functions
for inputs from MCs differ from those for inputs from DHPs and PlUs.

3.2.1.5.1 Initialization—Digital Inputs from PIU or DHP

PIUs and DHPs don't initialize in the sense that CBs, ECs, and MCs do. PIUsand DHPs
"initialize" to the state of the signals currently applied to the process-input terminals when
the box goes from the reset state to the processing state. When aPIU or aDHP isreset,
the PV isnot available to the HG.

3.2.1.5.2 Initialization—Digital Inputs from MC

Initialization occurs when the MC goes from "idle" to "processing,” or when power is
reapplied to the I/O file to which the input is connected.

Theinitial states of the data point are as follows:
* Notinaam
» Raw input for alatched input is Off (contact assumed to be open).
3.2.1.6 Configuration Notes for Digital Inputs
Any digita input data points with an input from a PIU can be configured as CD, SOE, or

notified-status points. The PIU must be configured for last reported status so that inputs
are not overwritten during initialization.
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3.2.1.7 Digital Input Point Parameter Descriptions

Thefollowing are digita input point parameters. Refer to the Hiway Gateway Parameter
Reference Dictionary for the full names, value ranges, default values, value types, and
access levelsfor these parameters.

ALENBST NPTDIR PV
ALMFMT NPTPSSLT PVAUTO
ALPRIOR KEYWORD PVSOURCE
BOXNUM LBOXCLR RAWSTATE
CCPRIPNT NAME SLOTNUM
CCRANK OFFNRMPR SPECIFI1
CHOFSTPR OVERVAL STATE1l
CNFERRPR PCBITI1 STATE2
DIGALARM PIRCRDTY UBOXCLR
DIGALFMT PIUCRDOP UNIT
DISPTYPE PNTSTATE

EIPCODE PRIMOD

HIGHAL PTDESC

3.2.2 HG Digital Output Data Points

A digital output data point produces either asingle or dual output at the designated output
terminalsin a process-connected box, depending on the value selected for parameter
NMBROUT.

3.2.2.1 Digital Output Point Residences

Digital output data points are HG points whose output slots and contacts are in DHPs, HL
PIUs, and MCs.

The number of digital output datapointsin an MC islimited by the number of 1/0O dots that
are configured for digital outputs. There can be up-to-8 for each dot and a maximum of 16
such slots.

For the DHP, the number of digital output data pointsis limited by the number of 1/O slots
that are configured for digital outputs. There can be up-to-8 for each dot and a maximum
of 15 dlotsfor aBasic DHP or 30 slots for an Extended DHP.

The number of digital output pointsin PIUsislimited by the number of 1/O dotsthat are
configured for digital outputs. There can be up-to-8 for each slot with a maximum of 32
such slots.

In any case, there may be some limitation in number of digital output points that the HG
can handle, because of the number and mix of boxes on the hiway, and the types of points
in the boxes.
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3.2.2.2 Functional Structure

—— Man —\_ )
Output_____| Conversion |  Digital ___| >
—r— Cas—o State to Raw State Output
(Source (Source writes
Determined one of an enumerated
by Mode) set of output states.)
Figure 3-2 — Functional Diagram, Digital Output 1829

3.2.2.3 Digital Output Functional Description

3.2.2.3.1 Digital Output Behavior

Digital outputs have one of three types of behavior:

Momentary (door bell)—Outputs can be sent from aUniversal Station. A momentary
output stays in the specified position as long as the operator or engineer continues to
press the appropriate key.

L atched—The output remains in the requested position until a new request isissued.

Pulsed—The output remains in the requested state for a configured time. Thistimeis
configured for the output board. The pulse transition is aways from open contacts to
closed contacts. Pulsed digital outputs are not available through the DHP.

3.2.2.3.2 Digital Output Modes and Red Tagging
The source of the output request is determined by the mode, which can be:

» CAS—Output state specified by another data point or by a user-written program

* MANua—Output state specified through a Universal Station.

When an output is defined as "red tagged,” the output does not change or pulse, in spite of
output requests from a Universal Station or from a user-written program (but change
requests from other sources may change the output). See 3.3.13.

3.2.2.3.3 Output State Conversion to Raw Contact Output

The two states of each output are defined by two state descriptors that relate to the state of
the device wired to the terminals in the process-connected box. These states could be
Open/Closed or Running/Stopped, for example. When you configure adigital output
point, you provide the descriptorsin the STATEL and STATEZ2 parameters, and assign the
contact state for each of them. The state descriptors are not applied to pulsed outputs.
3.2.2
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3.2.2.3.4 Digital Output Point Functions

The following summarizes digital output data pointsin each of the process-connected
boxes—

Functions MC DHP PIU Notes

- Output behavior
Latched
Pulse

- Modes/attributes

- Red tagging

- Output state
conversion

- PV source

pulse width from MC 16-992 ms.
pulse width from PIU 16-4096 ms.

Doesn't apply to pulse outputs.

<L <K

< L <
<< L=<

3.2.2.4 Digital Output Processing

A request for adigital output changeis processed at the next processing pass of the DHP,
MC, or PIU. The requests are checked against the mode, attribute, and red-tag restrictions
by the HG. Once an output-state change is effected by the box, the box does a read-back
check to verify the actual output state.

For digital output and digital composite data points that are configured with dual outputs,
the HG performs the outputs in a specific sequence that provides break-before-make
operation. Following isadescription of that sequence for both momentary and latched
outputs.

Momentary Outputs—A variable length sequenceis transmitted, depending on how long
the output change key at the Universal Station keyboard is held down.

When the key is pressed, the following sequence occurs:

(1) Output 2 - Commanded State
(2) Output 1 -~ Commanded State
Aslong asthe key is held down, this sequence is repeated every second.

When the key is released, the following sequence occurs:

(1) Output 2 - OFF (deactivated)
(2) Output 1 - OFF (deactivated)

Latched Outputs—A fixed sequence of four outputsis transmitted as follows:
(1) Output 2 - OFF (deactivated)
(2) Output 1 - OFF (deactivated)
(3) Output 2 -~ Commanded State
(4) Output 1 -~ Commanded State

HG Control Functions 3-15 7/96



3.2.2

When the outputs are connected to a PL C through a DHP, the sequences as described are
not affected by the PL C addresses that are configured (parameter PCADDROX). Be aware
that the output commands are queued and executed in the order received from the HG
function. Accordingly, there is no guaranteed timing interval for the outputs, since the
DHP is asynchronous from any HG activity. For this reason, momentary outputs are not
recommended for DHP digital points.

3.2.2.5 Digital Output Initialization

A digital output point isinitialized when it isrestarted. During initiaization, all three types
of process-connected boxes read the actua state of the output and set their internal output-
state to the corresponding state. In the case of the DHP, the state of the coil in the
programmable controller isread. Inthe MC and PIU, the state of the output contactsis
read. The modeinthe DHP is set to the same mode as before the point was initialized.

3.2.2.6 Digital Output Configuration Note

An HL PIU digital output board must be configured for latched outputsif the output data
point is to be latched or momentary and the PIU board must be configured for a pulsed
output for such outputs. Theterms"latched,” "pulsed,” and "momentary,” asthey relate to
the output boards, are as they are used in the PIU publications.

3.2.2.7 Digital Output Parameter Descriptions

Thefollowing are digital output point parameters. Refer to the Hiway Gateway Parameter
Reference Dictionary, for the full names, value ranges, default values, value types, and
access levelsfor each parameter.

BADCONF NMBROUT PNTBOXTY
BOXNUM NMODE PRIMOD
RCASCENB NMODATTR PTDESC
KEYWORD OoP PULSEWTH
LBOXCLR OUTIND SHEDMODE
MODE OUTSLTNUM STATE1
MODEPERM OUTSSLT STATE2
MODOUTIND PCADDO1 UBOXCLR
NAME PCADDO2 UNIT

3.2.3 HG Digital /0 Composite Data Points

A digita 1/0 composite data point consists of one or two digital inputs and one or two
digital outputs with the same tag name. The input slot (and subslots) and the output slot

(and subslots) must be in the same process-connected box (DHP, HLPIU, or MC).
Typicaly, the inputs show the direct or indirect result of the digital output, on the process
device that the output(s) is wired to.
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3.2.3
3.2.3.1 Point Residences

Digita 1/0 composite data points are HG points whose inputs and output are in dotsin
DHPs, MCs, or PIUs.

The number of digital I/0O composite data points operating through a DHP, an MC, or a
PIU, or a combination of these boxes, is the same as described under 3.2.1.1 and 3.2.2.1.
The HG may impose limits on the number of these points because of the mix of boxes and
point types it handles.

3.2.3.2 Functional Structure

— Input—m Z;V;’e < Manual
E’ PVAUTO —o — i Alarm
[ PV Alarming S
c
— Input — Raw 8 Auto -
State o
Sub
Value in /
PVSOURCE
Inputs
Outputs
Value in
/ MODE
Man
Operator i
Digital
ataUs Q Conversion: g —
\c Output Output
State B Output State o
Data Point——o© to Digital Output Digital____p
or Cas Output
User-Written
Program
Figure 3-3 — Functional Diagram, Digital I/O Composite Data Point 1830

3.2.3.3 Functional Description
3.2.3.3.1 Digital I/O Composite Data Point—I/O Combinations

Each digital I/0 composite data point can be configured for one or two inputs
(NMBRINPT) and one or two outputs (NMBROUT).

The functions for the inputs and outputs are essentially the same as for the individual inputs
(3.2) and outputs (3.3).
3.2.3.3.2 Input Detection for Digital I/O Composite Points

Input detection is the same as described under 3.2.1.4.1, except that only notified-status
inputs are accepted by digital 1/0 composite data points.
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3.2.3

3.2.3.3.3 Conversion of Input(s) to PV(s)

The PV(s) represent the current state(s) of the input signal. A single input can generate two
PVs. Dua inputs can generate four PV states. The PV for adigital input point has two
states like on/off or open/closed. Y ou configure a descriptor for each of the two PV states
inthe STATEL and STATE2 parameters (see 2.3.1), and when you do, you relate those
states to the states of the raw contact-input wired to the process-connected box. These
descriptors represent the state of each digital input when they appear on US displays. If
dual inputs are used, the descriptors for the remaining two states default to Bad and
InBetween.

3.2.3.3.4 PV Source Selection for Digital Composite I/O Points
Parameter PV SOURCE indicates the source of the digital input PV. When PV SOURCE
contains Auto, the PV is derived from the process-connected box. When it contains Man,

the source isan operator at aUS. When it contains Sub, a user-written program or a
continuous-control data point providesthe PV. See 3.1.7.

3.2.3.3.5 Alarming

Digital point alarms are defined under 2.3.

3.2.3.3.6 Event-Initiated Processing for Digital I/O Composite Points

Y ou can configure digital 1/0 composite points for event-initiated processing. EIP occurs
when an alarm is detected or on areturn-to-normal. See 4.2 in System Control Functions.

3.2.3.3.7 Modes/Attributes/Red Tagging

The source of an output request isindicated by the value in the MODE parameter, which
can be

o CAS—Output state specified by another data point or by a user-written program.
* MANua—Output state specified through a Universal Station.
When an output is defined as "red tagged,” the output does not change or pulse in spite of

output requests from a Universal Station or from a user-written program (but change
requests from other sources may cause the output to change). See 3.3.13.

The attributes determine if an operator (Oper) or a user-written program (Prog) can change
the mode and the PV when in Manua mode.

3.2.3.3.8 Output State Conversion to Raw Contact Output

The output to the process can have two states. These correspond to the state of the process
device, such as Open/Closed or Running/Stopped. Y ou configure a descriptor for each of
the two states in parameters STATEL and STATE2. The descriptors relate the state of the
output to the state at the output terminals ("raw" outputs).
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3.2.3.3.9 Behavior of Pulse Outputs

The behavior of single and dual outputsis as follows:

3.2.3

e ]
Output None

Request

output 1 — 1

Output 2

Width specified by the
value in PULSEWTH

66506

3.2.3.3.10 Digital I/O Composite Point Functions
Function MC DHP PIU

- Input detection V(1)

<.
~
N
-
<.
—~
w
N

- PV conversion

- PV source selection

- Alarms(see 3.2.3.3.5)

- EIP

- Output behavior
Latched
Pulsed

- Modes/attributes

- Red tagging

- Output state
conversion

L <
Ll
L <

Notes

Considerations

Contact bounce filtering time,
input voltage level

pulse width for MC 16-992 ms
pulse width for PIU 16-4096 ms

(1) Input detection can be further specified as latched or status.
(2) Inputs are scanned at selectable DHP periods or free-running.
(3) Scanning period is a function of number of cards in PIU.
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3.2.3

3.2.3.4 Processing of Digital /O Composite Points

Outputs are processed as described under 3.2.2.4.

3.2.3.5 Initialization

Initialization is as described under 3.2.1.5 and 3.2.2.5.

3.2.3.6 Digital /O Composite Configuration Note

Command-disagree alarms don't apply to single pulsed-outputs.

3.2.3.7 Digital I/O Composite Parameter Descriptions

Thefollowing are digital 1/0O composite point parameters. Refer to the HG Parameter
Reference Dictionary for the full names, value ranges, default values, value types, and
access levelsfor each parameter.

ALPRIOR
BADCONF
CASCENB
CCPRIPN
CCRANK
CHOFSTPR
CNFERRPR
CMDDISPR
DIGALFMT
DIGALM
DISPTYPE
EIPCODE
HIGHAL
INPTDIR
NPTSSLT
KEYWORD
LBOXCLR
MODE
MODEPERM

3.3 HG REGULATORY DATA POINTS

MODOUTIND
NAME
NMBROUT
NMODATTR
NMODE
OFFNRMPR
OP
OUTIND
OUTSLTNM
OVERVAL
PCADDO1
PCADDO2
PCBITI1
PIRCRDTY
IUCRDOP
PNTBOXTY
PNTSTATE
PRIMOD
PTDESC

PUSLEWTH
PV
PVAUTO
PVSOURCE
RAWSTATE
SHEMODE
SLOTMUM
SOTSSLT
SPECIFI1
STATE1
STATE2
UBOXCLR
UNIT

Regulatory data points are used to control analog process-variables by maintaining the
variable at a setpoint value with aslittle deviation as possible. By themselves, or in
combination with other points, regulatory data points act as controllers that manipulate a
process device, such asavalve, to maintain the process variable at the desired value.

In LCN-based TotalPlant Solution (TPS) Systems, regulatory data points can residein
Application Modules or in Hiway Gateways (HGs). The information in this section applies

only to regulatory data pointsin HGs.
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3.3.1
3.3.1 HG Regulatory Point Residences
HG regulatory points use control slotsin Basic Controllers (CBs), Multifunction
Controllers (MCs), and Extended Controllers (ECs).
3.3.2 Functional Structure
Each HG regulatory data point usesadot in aCB, EC, or MC and each such slot executes
an agorithm. The algorithm for each dot is configured from the set of algorithms available

for the box type. Figure 3-4 isasimplified diagram of the structure of atypical controller
slot.

Input from LCN via Data Hiwa!

Input from another slot
Input l
Terminals

]

Filteri_n_g, _Signal L » s ®|pv .
Conditioning, 8= Algorithm To Secondary
A/D Conversion 32 op Data Point
Q—> > 55 Pfsp
Setpoint(f)rom LtJS TSP Holding
perator Amplifier
4-20 mA
Output to
Process
Figure 3-4 — Typical Controller Slot Structure 1831

3.3.3 Processing Order

EC and MC control dotsthat arein Auto, Cas, or BCas modes are processed in descending
dot-number order. If these dotsareinitializingin MAN mode, or are being initialized
because of arequest from a secondary data point (Local Manual), they are processed in
ascending dot-number order. This arrangement allows points interconnected in a cascade
strategy to be processed "downstream," toward the process in normal operation, and
"upstream,” when they areinitialized.
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3.34

Because of this arrangement, a primary in the same EC or MC should always be configured
to be one slot above its secondary's slot number. See Figure 3-5.

CB dots are always processed in ascending sl ot-number order.

— Comol—»

Slot 5
—® Slot 4
—® Slot 3
<4— Initialization
Figure 3-5— MC and EC Processing Order in a Cascade Strategy 1832

Control processing for each ot occurs at the following intervals:
* CB—Every 1/3-second.
* MC—Every second.
o EC—Every 1/2-second.

3.3.4 HG Regulatory Point Interconnections

Setpoints (SPs), PV's, and other inputs to controller slots can be configured by specifying
the tag name of the source dot and the name of the source parameter in that dot. These
inputs are not configured in the TagName.Param form used for modules on the LCN, but
are configured on the forms and Parameter Entry Displays (PEDS) as a source name and a
signal name. For example, a PV input to a CB slot might be configured as follows:

PVSLTSRC = FC100
and
PVSIGNAL =PV.

In this case, the source isthe PV parameter in data point FC100. This data point must bein
another dlot in this box.
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3.35

To configure the PV to come from this dot's PV terminal, PV SLTSRC would be
configured with this point's tag name, and PV signal would contain PV.

The parameter names for the ot source and the signal arein the same form as for other

inputs that a given dot and algorithm might have. For example, the SPinput is configured
in SPSLTSRC and SPSIGNAL.

Output connections, asin AM regulatory data points, are not configured for HG regulatory
points. The output of a data point can be connected to the input of an HG point by
gpecifying the tag name of the source point in the destination point's xxSLTSRC
parameter, and specifying Output (OP) as the source parameter.

3.3.5 PV Processing for Regulatory Points

3.3.5.1 PV Linearization and Characterization

PVsreceived from nonlinear transmitters in the process can be characterized by configuring
an appropriate value in parameter PV CHAR, which can have one of the following values:

 For Thermocouple Inputs

Value Thermocouple Type Temp. Range, CB, MC, HLPIU, Deg. C
JTherm Type J -73.3 t01093.3
KTherm Type K -73.3 to1371.1
TTherm Type T -184.4 to 389.9
STherm Type S -17.8 to1760.0
ETherm Type E (MC and EC only) -200.0 to1000.0
RTherm Type R (MC and EC only) -50.0 to1760.0
RPTherm Type R' (MC and EC only) 0.0 to1770.0
BTherm Type B (MC and EC only) 800.0 to1700.0

e For RTD Inputs

Value RTD Type Temp. Range, CB, MC, HLPIU, Deg. C
CopprRTD Copper

NICKLRTD Nickel

BURNSRTD Burns -184.4 to 648.9
RADIAMAT Radiamatic 593.3 t01760.0
JISRTD JIS RTD Curve -200.0 to 630.0
DINRTD DIN RTD Curve -212.2 to 648.9

For linear PV inputs, PV CHAR is configured with Linear and INPTCOND also contains
Linear. For square law inputs, such as from differential-pressure flow transmitters,
INPCOND is configured to contain SqrRoot, and PVCHAR to contain Linear.

NOTE

For revision 1C Basic Controllers, if INPCOND contains SqrRoot, PYRNGOP must contain
ClmpZero (see 3.3.5.2).
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3.3.5.2 PV Source Selection for Regulatory Points

Parameter PV SOURCE indicates one of three sources for the PV. It can contain Auto,
Man, or Sub. These values indicate which sourceisin effect, as follows;

» Auto—The PV isobtained from its configured source, asindicated by PVSLTSRC and
PVSIGNAL. Inthiscase, other points and user programs can't change the PV value.

 Man—The PV isavalue entered by a Universal Station operator. The operator-entered
value is checked against its configured limits, and if the PV exceeds one of those limits,
thevalueis clamped at the limit. Either an operator or a user-written program can
change the PV sourceto Man. The operator can't change the Man value while the
sourceis Auto. No alarm checks are made on the Man value; however, alarm checking
on the PV continues.

» Sub—The PV valueisentered by a user-written program. The program-entered value
is checked against the configured range limits, and if the PV exceeds one of those
limits, the value is clamped at the limit. Either an operator or a user-written program
can change the PV sourceto Sub. The Sub value can't be changed while the PV source
isAuto. No alarm checks are made on the Sub value.

There are no interlocks (except for EC) to prevent switching from Auto to Man or Sub PV
sources at any time. When the PV source is switched from Auto to Man, the initial Man
value is made equa to the Auto value, so thereisno initial bump inthevaue. Likewise,
when the PV source is switched from Auto to Sub, the initial Sub valueis made equal to
Auto.

The current PV source for each data point is available in data point parameter PV SOURCE
for displays or printing.

NOTE

For more information on the parameters mentioned in the following paragraphs, including
value types, value ranges, default values, and access levels, refer to the HG Parameter
Reference Dictionary, in the Implementation/Hiway Gateway - 1 binder.

3.3.5.3 PV Range, PV Clamping Options, and PV Value Status
The following parameters specify PV processing options:

* PVCLAMP—PV Clamping Option. Valuesare NoClamp and Clamp. Accesslevel is
Engineer.

* PVRNGOP—PV Range Option. Values are None, FullRng, and ClmpZero. Access
level is Engineer.

* PVSOURCE—The source of the PV. Values are Auto, Man, and Sub. Accesslevdl is
Supervisor.
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3.3.5
These parameters indicate the results of PV processing:
* PV—The Process Variable. Vauerange is specified in PVRNGOP.
* PVSTS—PV Vaue Status. Values are Normal, Uncertn, and Bad.
* PVEXHIFL—PV Extended High Range Flag. Vauesare True and False.
* PVEXLOFL—PV Extended Low Range Flag. Valuesare True and False.

The functions of these parameters are as follows:
 PVCLAMP

If PVCLAMP = NoClamp, and the PV is outside the range indicated by PVRNGOP,
PVSTS = Bad.

If PVCLAMP = Clamp, and the PV is outside the range indicated by PVRNGOP,
PVSTS = Uncertn.

Thevaue in PVCLAMP affects the status indicated by PVSTS.
* PVRNGOP
If PVRNGOP = None, the extended range of the PV vaueisfrom -6.9% to 106.9%.

If PVRNGOP = FullRng, the extended range of the PV valueisfrom -2.9% to
102.9%.

If PVRNGOP = ClmpZero, the extended range of the PV vaueisfrom 0 to 102.9%.
* PVSOURCE

If PV SOURCE = Auto, the PV is obtained from its configured source, as indicated
by PVSLTSRC and PVSIGNAL.

If PVSOURCE = Man, the PV valueis entered by a Universal Station operator.
If PV SOURCE = Sub, the PV value is entered by a user-written program.

* PVEXHIFL—If the PV is above the high end of the extended range, as specified in
PVRNGOP, PVEXHIFL = True. OtherwiseitisFase.

* PVEXLOFL—If the PV isbelow the low end of the extended range, as specified in
PVRNGOP, PVEXLOFL = True. Otherwiseitis False.

« PV—Normally the value in PV represents the magnitude of the process variable. For
range checking and clamping, the PV value in percentage-of-rangeis used, but the PV
can be represented in engineering units on the Universal Station displays.

HG Control Functions 3-25 7/96



3.3.6
The PYRNGOP and PVCLAMP options affect the PV asfollows:

If PVCLAMP = NoClamp, and the PV is outside the extended range specified by
PVRNGOP, the PV valueis NaN (not a number).

If PVCLAMP = Clamp, and the PV isoutside the extended range specified by
PVRNGORP, the PV valueis clamped at the point at which it exceeded the range.

When the PV is clamped, PVSTS = Uncertn.
* PVSTS
PVSTS = Normal when these conditions are both true:
PV isinside the extended range specified by PVRNGOP.
PVSOURCE = Auto.
PV STS = Uncertn when either of these conditionsistrue:
PV SOURCE contains Man or Sub.

The PV isclamped becauseit is outside the extended range specified by
PVRNGOP and PVCLAMP = Clamp.

PV STS = Bad when both of these conditions are true:
PV SOURCE = Auto.

PVCLAMP = NoClamp and the PV is outside the extended range specified by
PVRNGOP.

If PVSTS=Bad, thevauein PV is NaN.

3.3.6 Setpoint Handling
Setpoint handling, asin AM regulatory points, does not apply to HG regulatory points.
Some of the controller algorithms do apply ratio or bias valuesto the SP. These functions
are defined in the following Algorithm Engineering Data publications:

» Basic Contraller, CB Algorithm Engineering Data

» Multifunction Controller, MC Algorithm Engineering Data

» Extended Contraller, EC Algorithm Engineering Data

These publications are in the Product Manual bindersin the Basic System bookset.
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3.3.7
3.3.7 HG Regulatory Point Alarms

The particular mix of aarmsto be generated for an HG regulatory point is configured in
parameter ALMFMT. This parameter has arange of values that offers 21 different
combinations of alarm types; however, the number of permitted combinationsis limited by
the box type and the algorithm configured for each slot. These combinations are defined in
the Data Hiway, Box/Sot, and Data Point Form Instructions, in the Implementation/Hiway
Gateway - 1 binder.

Parameter HIGHAL indicates the type of the highest alarm present for adata point. This
parameter has alarge number of enumerations as possible values. Some examples are
DevLo, DevHi, PVRocN, PVRocP, PVHI, PVLI, and BadPv. The actua alarm types that
can be generated by an HG regulatory point are determined by the box type, the algorithm,
and ALMFMT.

For further information on alarms, see 4.3 in System Control Functions.

3.3.8 Limits in HG Regulatory Data Points

In addition to the PV range and clamping options, which are described under 3.3.5.3,
many HG regulatory points provide limits on values, such as setpoint limits, l[imits on
integral control action, and output limits. These depend on the box type and algorithm and
are defined in the Algorithm Engineering Data publications, which are listed under 3.3.6.

3.3.9 Initialization of HG Regulatory Points

Parameter INITCONF indicates whether or not the HG point is to participatein
initialization. Itsvauesare Nolnit, or Init. Thisisaconfigurable parameter whose access
level is Engineer.

Theinitialization functions for an HG regulatory point are dependent on the box type and
algorithm, and are defined in the Algorithm Engineering Data publications, which are listed
under 3.3.6.

For general information about initialization, see 3.3.1.3 in System Control Functions.

3.3.10 Wind-Up Protection in HG Regulatory Points

HG regulatory points that use PID algorithms are protected from windup caused by reset
action. The specific functions depend on the box type and the specific PID algorithm.
These are defined in the discussions on integral limitsin the Algorithm Engineering Data
publications, which are listed in Section 1. Current wind-up status for each point is
indicated in parameters ARWNET and ARWOP.

The integral-limit values are specified in parameters ITLOLM and ITHILM. Theseare
configurable parameters with Supervisor access level.

For genera information about windup protection, see 3.3.1.5 in System Control
Functions.
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3.3.11
3.3.11 Override Control in HG Regulatory Points

Severa of the controller algorithms, including PIDs and selectors, can participatein
override control strategies. Those which do participate, and their specific functions, are
determined by the box types and agorithms. These are defined in the discussions on
override limiting in the Algorithm Engineering Data publications, which are listed under
3.3.6.

Parameter PTORST indicates whether a data point is connected to an override selector
point, and if so, whether or not this point is selected. Itsvaluesare Sel, and NotSel. This
isaread-only parameter and is not configurable.

There are severa configurable parameters that relate to override control in the Override
Selector algorithms. These parameters and their values are described in the Hiway
Gateway Parameter Reference Dictionary.

Thereis an extensive discussion on override control under 3.1.11 in Application Module
Control Functions. While this discussion doesn't directly apply to HG points, the
guidelines for using and configuring override strategies, particularly those under 3.1.11.3,
are generally applicable.

3.3.12 Modes and Attributes

Modes and attributes are defined under 4.13. The following are the parameters related to
these functionsin HG regulatory points:

* MODE - The current mode—Vaues are Man, Auto, Cas, and Bcas. A configurable
parameter whose access leve is Operator.

* MODEATTR — The current attribute—V a ues are Operator and Program. A
configurable parameter whose access level is Operator.

* NMODE — The normal mode for this point—Values are Man, Auto, Cas, Bcas, and
None. A configurable parameter whose access level is Engineer.

* NMODATTR —Normal attribute—V aues are Operator, Program, and None. A
configurable parameter whose access level is Engineer.

3.3.13 Red Tagging

Parameter REDTAG specifiesif a“red tag” isin effect on this HG regulatory point.
REDTAG has vaues of Off or On. Off allows the output of this data point to move
because of changes made through Universal Stations or control functions that residein
modules or gateways on the LCN. On prevents such changes.

WARNING

The red tag function prevents changes to the output only from LCN sources (US, AM, CM60,
CG). ltis still possible that the output could be changed by control functions that reside in the
process-connected boxes or from Operator Stations on the Data Hiway.
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3.3.14
3.3.14 HG Regulatory Point Parameters

The following parameters are common to all HG regulatory data point parameters. Refer to
the Hiway Gateway Parameter Reference Dictionary for more information on the values,

default values, and access levels of these parameters.

ALGIDDAC MODEATTR PVHIPR
ALMFMT NAME PVLLLPR
BADPVPR NOOATTR PVLLPR
BOXNUM OFFST1PR PVLOPR
CALIBOFF OFFST2PR PVP
CCPRINPT OFFST3PR PVRAW
CCRANK OoP PVRNGOP
CMPSHDPR OUTIND PVROCNPR
CTLEQN OVERVAL PVROCPPR
DEVHHHPR PNTBOXTY PVROCPR
DEVHHPR PSTMODE PVSIGNAL
DEVHIPR PTDESC PVSLTSRC
DEVLLLPR PTDISCL PVSOURCE
DEVLLPR PTORST PVSTS
DEVLOPR PV PVTEMP
EUDESC PVCLAMP REDTAG
HIGHAL PVEUHI S4LOGCPR
HWY PVEULO SLOTNUM
INITMAN PVEXHIFL SUPPIO
INPCOND PVEXLOFL D
KEYWORD PVFORMAT UNIT
LOADDEST PVP

LSP PVHHHPR

MODE PVHHPR

In addition, HG regulatory points have severa parameters that are related to the configured
algorithm. These are listed for each box type and agorithm in the Hiway Gateway
Parameter Reference Dictionary.

3.4 HG COUNTER DATA POINTS

Counter data points acquire or accumulate real numbersin adigital counter. Each counter
counts pulses at itsinput. Theinputs are typically from instruments like pul se-type flow
meters, speedometers, or event counters.

3.4.1 HG Counter Point Residences

HG counter data points use counter slotsin DHPs, HLPIUs, or MCs.

The number of counter data points for each dot (card) islimited as follows:

HLPIUs—Eight counters for each 16-bit counter card.

MCs—Limited by the number of pulse input cardsin a point card file. Eight counters on
each card.

DHPs—Limited by the number of configured timer/counter dots. There can be eight
counters for each timer/counter dot.

It is possible that fewer counters than these limits will be practical because of the mix of
boxes on the hiway and the HG's load.
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3.4.2
AM counter data points use a control-counter point in an HG. The control-counter point
getsitsinput counts from a standard HL PlU-counter subslot. The operation of the control-
counter point is described under 3.3 in Application Module Control Functions.

3.4.2 Functional Structure, HG Counter Point

The structure of an HG counter that uses an M C counter subslot is shown on Figure 3-6.

Input

L
T L

L
|
|_>|1|1|1|1|1|o|o|o| PV

AVCONV—P> - =

[9]9[9[9[9]9[.]9] av

Preset Value —®» PRESET
PV }— Current Value ——
Preset Value

Lockout PRESLOCK

Control Lockout | CNTLLOCK STATE [— Reset, Stopped, Running—is

Restart,Reset ——p| RESET |<T:
5 AV [— Accumulated Value ——
Counter Start, Q
Stop. — ™| STRTSTOP %
Decimal Position for ﬁ
AV Value
Figure 3-6 — Functional Diagram, MC Counter 11286

3.4.3 MC Counter Functions

The MC counter provides the current pulses per second value in parameter PV and an
accumulated counts value in engineering unitsin parameter AV. The accumulated value
(AV) isincremented as defined by the scale factor in AVCONV. Theinitidd AVCONV
valueis configured and its value can be changed at a Universal Station by someone with an
engineer's key.

If parameter CNTLLOCK contains Permit, an operator at a Universal Station can start and
stop the counter through parameter STRTSTOP. If PRESLOCK contains permit, an
operator can preset the accumulation value by placing avalue in PRESET.
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3.4.3

When the counter is started, the AV value accumulates toward the value in PRESET. A
prealarm value can be placed in PDEV TP to warn the operator that AV is near the valuein
PRESET. When thevauein PRESET is reached, another alarm is generated to indicate
that AV isat or above the preset value. AV overflows at 999,999.0 units.

The current state of the counter isavailablein STATE, which can contain Reset, Stopped,
or Running.

3.4.3.1 MC Counter Parameters

The following are the MC counter parameters. Refer to the Hiway Gateway Parameter
Reference Dictionary, for the full names, value ranges, default values, value types, and
access levelsfor each parameter.

ALPRIOR EIPENB PRESLOCK
AV EIPPCODE PRIMMOD
AVCONV EUDESC PRPRSTPR
AVFORMAT HIGHAL PTDESC
AVP HWYNUM PV

AVREC INPTSSLT PVSTS
BOXNUM KEYWORD RESETCMD
CCPRIPNT NAME SLOTNUM
CCRANK OVERVAL STATE
CNFERRPR PDEVTP STRTSTOP
CNTLLOCK PRESET UNIT
DIGALFMT PRESETPR

3.4.4 PIU Counter Functions

The PIU counter differs from the MC counter in that it cannot be stopped. The PIU
counter also has no prealarm trip point. The count value is converted to EUs by the scale
factor AVCONV. A Universal Station operator can use SP to adjust the PRESET value,
and OP to reset the counter or preload a count value.

3.4.4.1 PIU Counter Parameters

ALPRIOR EIPENB OVERVAL
AV EIPPCODE PRESET
AVCONV EUDESC PRESLOCK
AVFORMAT HIGHAL PRIMMOD
BOXNUM HWYNUM PTDESC
CNFERRPR INPTSSLT RESETCMD
COUNTRPR KEYWORD SLOTNUM
DIGALFMT NAME UNIT
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3.4.5 DHP Counter Functions

The DHP counter has some features similar to an MC counter, but does not actually
provide counter or accumulation functions. A DHP scan puts the contents of aPLC
register into the Accumulated Vaue (AV) and output (OP) parameters, after scaling by the
AVCONYV parameter. A Universal Station operator can write to the PLC register using the
output (OP) parameter.

Setpoint (SP) and PRESET parameters can be changed, but are forced to the same value.
The SP parameter sets the 100% value for the point detail display. Anaarm is generated
when AV equals or exceeds the PRESET value.

There are no lock parameters, thereisno STATE or PV parameter, there are no RESET or
STRTSTOP functions, and no prealarm trip point is provided.

Counter Parameters

ALPRIOR INPTSSLT PTDESC
AV KEYWORD PTDISCL
AVCONV LOADDEST SLOTNUM
AVFORMAT NAME SP
BOXNUM OoP SPECIFI1
CNFERRPR PCADDRI1 UNIT
COUNTRPR PNTBOXIN

EIPCODE PNTBOXTY

EIPENB PNTPCTY

EUDESC PRESET

HWYNUM PRIMMOD

3.4.6 HG Counter Processing

MC counters are processed once each second. DHP counters are updated at a configurable
scan interval of from one to 15 seconds, or they can be free-running. PIU counters are
updated every 1/4 second.

3.5 HG TIMER DATA POINTS

Timer data points act like a stop watch. They measure elapsed time from when they are
started until they are stopped or until they time out. Operators at a Universal Station and
user-written programs can start and stop the timers. They can also read the elapsed time
and the time remaining until timeout.

3.5.1 HG Timer Point Residences
HG timer data points use timer variablesin MCs. Some of the parametersreside in the

HG. Maximum numbers of timer data pointsis determined by number of timer variablesin
the MC, which is 32.
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3.5.2 Functional Structure of HG Timer Points

Minutes, Seconds

.
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Preset Time J
Figure 3-7 — Functional Diagram, MC Timer 1834

3.5.3 Functional Description, Timer Point

HG timer points can be started and stopped by an operator at a Universal Station, provided
parameter CNTLLOCK contains Permit. If CNTLLOCK contains NotPerm, the operator
can't start or stop the timer.

To use an HG timer, an operator at a Universal Station |oads a preset time value into
parameter SP (SPLOCK must contain Permit). Once the preset value is entered and the
timer is started, the time value in PV starts at zero and increments toward the preset value,
each time the timer is processed. Parameter TIMELEFT indicates the difference between
PV and SP. When PV equals SP, TIMOUTFL goes from Normal to TimeUp, indicating
that the time period is complete. Thevaluesin PV and SP can range from 0 to 9999.0.

NOTE: When the SP=0 (avalid value), the timer becomes a“free running” timer that never
times up. The PV goes from 0 to 9999 then “rolls over” to 0 and counts up again.

Parameter STATE indicates the current state of the timer. Possible states are Stopped and
Running.

Theinitial valuesof CNTLLOCK and SPLOCK are configured, and the values can be
changed by someone at a Universal Station who has an engineer's key.
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3.5.4 Timer Point Processing

MC Timer variables are processed once each second or once each minute, as specified in
parameter TIMEBASE.

When SP =0, the timer becomes a“free running” timer which never times up. The PV
goes from 0 to 9999 and then “rolls over” to 0 and counts up again.

3.5.5 HG Timer Parameters

Thefollowing are Timer point parameters. Refer to the Hiway Gateway Parameter

Reference Dictionary for the full names, value ranges, default values, value types, and
access levelsfor each parameter.

BOXNUM PRIMOD STRTSTOP
CNTLLOCK PTDESC TIMELEFT
EUDESC PV TIMBASE
HWYNUM RESETCMD TIMOUTFL
INTVARNUM SP UNIT
KEYWORD SPLOCK

NAME STATE

3.6 HG FLAG DATA POINTS

HG Flag data points have alogical PV parameter whose state can be changed by a
Universa Station operator or by a sequence program. Like numeric points, aflag point can
be used to exchange values with sequence programs or as a Boolean-values "scratch pad.”

Y ou can configure aflag data point to generate an off