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Symbol Definitions

.ﬁ WARNING:
Indicates a potentially hazardous situation which, if not avoided, could result in serious

injuries or death.

RISK OF ELECTRICAL SHOCK:

Indicates a Potential shock hazard where HAZARDOUS LIVE voltages greater than 30V RMS,
42.4V peak, or 60V DC may be accessible.

ESD HAZARD:

Indicates the Danger of an electro-static discharge to which equipment may be sensitive.
Observe precautions for handling electrostatic sensitive devices

ATTENTION:

Identifies information that requires special consideration.

TIP:

s B P P

Identifies advice or hints for users.
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1 Preface

The Toolkit function library is developed based on specific control functions and is included in
the SUPCON High-performanceHMI control function block library, including 10 processing, PID
control, switching control and some other commonly used control functions. The application of
Toolkit function library can significantly improve the efficiency of project implementation, save the
time of project configuration, function testing and on-site debugging, thereby reducing customer
input.
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2 Overview

This section describes the work mode, data type, parameter type and other options of the toolkit
function block.

2.1 Work Mode of Function Block

There are 10 work modes for function block, from high priority to low priority: OOS (out of
service), IMAN (initial value), LMAN (Interlock manual)/ LTR (Interlock Tracking), TR (Tracking),
ROUT (Remote Manual), RCAS (Remote Cascade), MAN (manual)/AUTO (automatic)/CAS
(cascade).

Six running statuses are mutual exclusive and a function block is only in one status.

Function blocks can be set 7 work modes: OOS (out of service), TR (track), ROUT (Remote
Manual), RCAS (Remote Cascade), MAN (manual), AUTO (automatic), CAS (cascade). IMAN, .
LMAN, LTR modes cannot be chosen.

It's noted that the priority sequence is under the condition that the override function isn’t enabled.
After the override function is enabled, MAN/AUTO/CAS priority is higher than ROUT and RCAS.

IN- WR-
SWOOS :ER SWIK SWTR SWROUT g as  SWMAN SWAUTO SWCAS Mode Priority
ON - - - - - - - - 00S 1
OFF  ON - - - - - - - IMAN 2
OFF OFF 1 - - - - - - LMAN 3
OFF  OFF 2 - - - - - - LTR 3
Non
ON - - - - - TR 4
OFF  OFF It
Non
OFF  OFF o OFF ON - - - - ROUT 5
OFF  OFF ’1\'/‘;” OFF  OFF ON ; ; ; RCAS 6
Non Rising
FF FF FF OFF FF - - MAN 7
© © 1/2 © © © Edge
Non Rising AU-
] ] 7
OFF  OFF .. OFF OFF OFF Edgo o
OFF  OFF Non - oFF  oFF OFF - - RSN cas 7

1/2 Edge
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2.1.1 OOS (Out of Service)

When the function block is in OOS status, calculation is stopped and output is kept the set
value (previous period or security value). However, data multicast, parameter validity check and
redundancy process proceed forward. When the function block is downloaded first time, OOS

status is suggested.

2.1.2 Initial Status (IMAN)

The function block is in initial status when conditions below are reached:

*  When AO function block connected with pre-positive control function block is in manual, track
or AO tag fault status, pre-positive control function block is in initial status.

*  When two control function blocks are constructed cascaded loop, if postposition is in non-
cascade status, pre-positive control function block is in initial status.

When a function block is in initial status, its output tracks inversion calculating input value (BKIN)

of the function block. BKIN should be connected with inversion calculating output value (BKOUT)

of postposition. In this case, the function block only can be transferred to OOS mode.

2.1.3 LMAN/LTR Modes

Please refer to Figure 3.2 for the fallback process of function block mode (including mode levels).
When SWOOS = OFF, BKINERR = OFF, and SWIK = 1, it enters the LMAN mode. The output
value MV = |V, and the operator cannot perform operations on the panel.

When SWOOS = OFF, BKINERR = OFF, and SWIK = 2, it enters the LTR mode. The output value
MV = IV, and the operator cannot perform operations on the panel.

The configuration example when used with the PIDBX function block is shown in the figure below.

AQD0240006.BKOUT

AOD0240006.BKOUTERR ™ | --, FIDBX0Z
AlDD240005.PY ol B * PIDBX
! ~ BKIN MVTL— wdr  AODD240006IN

ITLK_ADZ T BKINERR BKOUT_I
* ITLK_A TPV BKOUTERR _
JOUT_UP  QUT_Dr ~ SWIK
_ISTA | ouTr C v

STA_O- p01411 11#
p0148 B#

Figure 2.1 Configuration example

2.1.4 Track (TR)
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If high priority mode is not achieved, when the track switch SWTR is ON, it is in track mode and
output tracks input track value.

SWTR is set by input or output of other function blocks.

2.1.5 ROUT Mode

When the high priority mode is not satisfied, when SWROUT equals ON, it enters remote manual

mode and the output changes with the RMV value.

2.1.6 RCAS Mode

When the high priority mode is not satisfied, when SWRCAS equals ON, it enters remote cascade

mode and the setting value changes with the RSV value

2.1.7 Manual (MAN)/AUTO/CAS Modes

If higher priority mode is not satisfied, you can switch modes by SWMAN, SWAUTO, SWCAS

buttons.

* In the manual mode, the output can be set values manually.

* In the auto mode, the output is calculated and output by the control algorithm.

* In the CAS mode, the setting value equals the cascade setting value and the output is
calculated and output by the control algorithm.

*  When the RMT_OVRD=0N, the mode of Manual (MAN)/AUTO/CAS Modes is more priority
than the ROUT mode and the RCAS mode.

2.2 Activel/lnactive

There are two flags for each function block: Input active/Close flag and output active/Close flag.
The function block cannot deal with the Active/InActive flag and the two flags are responded by
FBD program. When a function block is in status of input close, all inputs are not updated by
program; When a function block is in status of output close, the function block is implemented and
output normally. However, its output is not updated to input of postposition function block (output
value of postposition function block is not updated by program).

After the function block is downloaded to the main controller, its input and output can be set close
in FBD software. In status of input close, input of the function block can be set forced and the
function block logic can be debugged, in which way to find out if it is right. In status of output

close, the debug does not bump the field.
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Note: It may destroy the running process status and the output may be bumped when it is
transferred from the close status to the active status. The engineer should select an appropriate

time to transfer.

2.3 Data Type

Table 2.1 Data Type Parameter List

Type Byte Range of Data Explain

BOOL 1 ON/OFF 0=0FF, Not 0=ON

USINT 1 0~255 -

SINT 1 -128~127 -

UNIT 2 0~65535 -

INT 2 -32768~32767 -

UDINT 4 0~4294967295 -

DINT 4 -2147483648~2147483647 -

REAL 4 + (~10 44.85~1038.53) Exponential term is 8 digit, and fraction term is 23 digit

LREAL 8 (~10° 323.3__10308.3)

I+

Exponential term is 11digit, and fraction term is 52 digit

2.4 Parameter Types of Function Block

Function block parameter includes operation parameter, config parameter, supervising parameter,
alarm parameter, input pin and output parameter.
® Operation parameter
Normally, the function block panels can be used to set parameter while the system is
running. Specific to every block, it depends on the working mode of the function block.
* Config parameter
Config parameter can be set while FBD programming. While programming, the parameter
can be set in the Properties window of the function block.
® Supervising parameter
Supervising parameter can be showed by supervising image or panel. Whether to show it or
not can be set in the Properties window of the function block.
* Alarm parameter
Enable/disable the alarm of all kinds of parameters. It can be selected in the Properties

window of the function block.
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* Input/ output parameter
To find out the characters which are connected to input/ output pins, refer to line “Link
Reference”.

i'f ATTENTION:
Except for config parameter, parameters can be set during debug.
Function block Properties setting interface is divided into Basic Parameters and expansion
parameter, for normal PID control there is only need for Basic Parameters setting.

2.5 Function Block Panel

Function block evolves from instrument panel, which includes information list of function block
and operation commands of operators. It has three functions: monitor and modify status and
parameters of function block, set parameters and operation and switch to different supervision
panels.

Only complicated function block (the function block which can be named when configuration)

possesses function block panel, does not simple function block.
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- X
pid
Tag name — Tag Mame
Selected, Alarm, ACK . — Select, Alarm, ACK Alarm
Detail Alarm iR — Detail alarm
Status MAN — Status
PV [0.000
sv |0.000
Analog data area
W |0[][][] — Realtime Value
%
) 2 .
Operation area 'i@] [ = —peration Button
100, 000 100, 000
=] —
— — Bar Graph
Bar graph or digital —
display area —
- -
0. 000 0. 000
PV ik
Auxliary operation area & A v % — Fast Increase or Decrease
Slow Increase or Decrease
Switch button ‘ | | .5 - — Swyitch Buton
12312312512 — Taqg Description Infarmation
Tag description

Figure 2.2 Window of panel layout of function block and function block pane

2.5.1 Fixed Button

The button is on the top right of the pop-up panel. When click the button—&=, it will become & and
the panel will always be on top.

2.5.2 Close Button
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The button > is on the top right of the panel and there is no close button on the panel of control
group display.

2.5.3 FB Tag Name

Tag name or instance name of function block will be displayed in the part of tag instance name,
which is used to distinguish function blocks.

2.5.4 Selected, Alarm, ACK

Select: Select the panel to be operated currently.

Alarm: Indicate alarm status of the tag which the panel corresponds to.

a

ACK: Alarm acknowledgement of corresponding tags is implemented.

2.5.5 Detailed Information of Alarm

Display the current alarm information (such as HH, LL and so on) and status (such as manual,

auto, cascade and OOS, etc.) of tags or function blocks.

2.5.6 Analog Data Area

Display value and unit of analogy in tag or function block, for example, PV, MV, SV in PID function
block.

2.5.7 Basic Operation Area

£l
Basic operation of operators area in tag or function block, which includes manual O ,auto ™= |

cascade = , is used to set work status of function block.
2.5.8 Digital Button or Analog Bar Diagram Display Area

* Digital data: display digital value by bottom. Text likes “ON” or “OFF” will be shown on the
button. DI and DO button color can be set when configuring tag.

* Analog data: Real-time values of import parameters are dynamically displayed in form of
histogram. High and low span values are displayed on two sides of scale. There are also

marks of HH Limit, high Limit, low Limit and LL Limit. Color of bar diagram is same with alarm
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status of function block or tag. As shown below, the bar diagram is green because their

parameter has no alarm.

Alarm Linik “& -
=

B

Faxirnumm Minimum

v

£||||||-'-'3-F||||||||||||£

Figure 2.3 Trend display

Color of bar diagram is shown by following rules:

* Iftag only has H limit alarm, color of bar diagram is shown as configured in monitoring
configuration for H limit alarm.

* Iftag has H/ HH limit alarms together, color of bar diagram is shown as configured in
monitoring configuration for HH limit alarm.

®  QOther alarms are also shown in the same manner.

2.5.9 Auxiliary Operation Area

Data can be operated by keyboard besides by basic operation buttons.

1. = Fast-increased button: set the percentage when configuring function block properties.
The default value is 2.5%.

FAN

2. Slowly-increased button: set the percentage when configuring function block properties.

The default value is 0.25%.
3. ™ Slowly-decreased button: its value is the same as the slowly-increased value.

4. > Fast-decreased button: its value is the same as the fast-increased value.

2.5.10 Switchover Button Area

There are 5 switchover buttons at the bottom of the panel, from left to right, logic diagram,

graphics button, trend display button, Alarm view button and tuning panel:
5 03| [E0

Figure 2.4 Switchover buttons




Toolkit User Manual

* Logic diagram button: Pop up the logic diagram associated with tag (set in VFFBDBuilder).
The button will be grey and cannot be clicked if the function block isn’t configured in logic
diagram.

* Graphics button: Pop up graphics associated with the tag (set in supervision configuration).
The button will be grey and cannot be clicked if the function block isn’t configured in
graphics.

* Trend display button: Pop up trend display associated with the tag (set in supervision
configuration). The button will be grey and cannot be clicked if the function block isn’t

configured in trend.

* Adjust screen button: the adjust screen pops up.

* Drop-down button: Click to select the screen you want to view in the extended menu.
©  Select "Alarm Screen" to jump to the process alarm associated with this tag.

°  Select Operation Log to jump to the operation log associated with this tag.

2.5.11 Tag Description

Display description information of the tag or function block. It includes 64 English characters.

2.5.12 Operation Authority of Panel

There are operation authorities for each parameter in panel or tuning panel, which can be set in
panel authority setting of supervision configuration software.
The authorities includes observer, operator-, operator, operator+, engineer-, engineer, engineer+,

privilege-, privilege, privilege+.
2.5.13 Operator Keyboard Operation

Some parameters can be operated by operator keyboard:

DO digital operation, fast-increased and fast-decreased of function block operation

iR v 4

and tuning panel switch.

2.5.14 Function Block Panel Example

PID Tuning Panel is shown as follow.

10
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PID_TEST
O
NR
AUTO
pv [52.000
sv |52.000
My [31.941
O
S
100,000 100.000
= — 14:38:11 14411 14:45:11
% Preference | PID  Others ©
- PV Alarm EI Alarm
e ~ HH [100.000 EI 0.000
- ~¥ H (90.000 ™ PEI ~ NEI
— ¥ L [10.000 DL 100.000
H - ¥ 1l |0.000 DLHYS  |0.000
= = — = o
0000  0.000 HYS ]0.000 MF Alarm(%)
PV MY SY Limits Alarm " PMF  {100.000
4 A v 3 H [100.000 r ~ NMF |100.000
‘ ‘E _| L |o.000 r TMFHYS [0.000 5
MY Limits(%0) Alarm- MY Yelocity Limits(%0)
H [100.000 r DMYLIM (100.000
L |0.000 r ~ DMYH ™ DMVL

Figure 2.5 PID tuning panel

Main operations can be implemented on function block panel is shown as follows:

1. Status Switch

|
Click O &

’ ’

= , o switch work status. As shown in Figure 2.5 the function block is in

the status of auto, and the status area displays “AUTO”.

1. Set Value for SV&MV
The value of SV can be set in the status of auto while the value of MV can be set in the

status of manual. Two modes of setting value are shown as follows:

11
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Input the value via keyboard and then press “Enter”.

Click ﬂ LAY g to set value. ﬁ & are fast increase button and slow increase

button, E % are fast decrease button and slow decrease button. The fast increase/
decrease values are set in the function block properties interface. As default, click i

once to increase by 2.5% of range, click £ once to increase by 0.25% of range, click

% once to decrease by 0.25% of range, click % once to decrease by 2.5% of range.

2. Parameter Setting

Set parameter via select the “select box “or not.
Modify parameter value via Input the value and press “Enter”.

Some parameters such as HH Limit, high Limit, etc, should be selected the “select box’

first, and then the corresponding parameter will be modified, as shown in Figure 1-4.

12
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14:39:11 14142111 14:45:11

Preference PID  Others @ L
PY Alarm EI Alarm

v HH [100.000 El 0.000

M H (90,000 I~ PEI [ MEI

¥L |10.000 DL 100.000
v LL |0.000 DLHYS [0.000

HYS |0.000 MF Alarm(%)
SV Limits Alarm ' PMF  |100.000
H |100.000 I_ [ NMFE  (100.000

L |0.000 r TMFHYS |0.000 5
MY Limits({%) Alarm- MV Velocity Limits(%o)
H |100.000 r DMVYLIM {100.000

L |0.000 [ [ DMVYH [ DMVL

Figure 2.6 Set the HH Ilimit

1.  Switchover Window

Click ig iﬁ

configured in VFFBDBuilder, and graphics and trend should be configured in VFHMICfg first.

-

to switch to corresponding window. Logic diagram should be

2. Alarm Acknowledgement and Alarm Shield

=
® Click to acknowledge alarm.

7
® Click & to implement alarm shield or cancel alarm shield.

3. Parameter Page Switch

13
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Click = FPreference [TRIBT OS] to switch to each parameter page.

4. Trend View
Right-click on the trend display area of function block tuning panel, then implement trend
setting in the pop-up right-click menu, as shown in Figure 2.7. The function of commands in
right-click menu is the same as the right-click menu in trend display, please refer to Real-time
Supervision Software User Manual for the corresponding instruction.
Select “Save Custom Page” after setting, then a file ((.TCP) named after a tag will be saved.
In custom page of trend, click “Read Page”, users can select this file in the pop-up dialog box

of “File Selection”, and then the trend diagram of this tag can be viewed in custom page.

Style Switch
Mode Switch
Trend Shift Left
Trend Shift Right
Trend Shift Up

Trend Shift Down

Wertical Zoom In
Wertical Zoom Out
Trend Refresh
Switch Single/Multi ¥ Awis

Trend Settings...

..--. Tag Settings

143541 Prirt..
Preference | PI Coordinate Reset 0 L
PV Alarm Select All
~ HH [100.000 Select Mone I—
¥ H [90.000 Switch to Table Format IEI
¥ L [10.000 DL 1100.000
¥ 1L |0.000 DLHYS [0.000
HYS (0.000 MF Alarm(%)
SV Limits Alarm " PMF  |100.000
H [100.000 r " MMF  |100.000

L |0.000 r TMFHYS |0.000 5

MY Limits({%) Alarm- MV Velocity Limits{%)
H {100.000 [ DMYLIM {100.000

L |0.000 [ [ DMVH [ DMVL

Figure 2.7 Trend view
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3 Control Function Block Library

3.1 Control Function Block Application Foundation

The basic work flow of the control function block is shown in Figure 3.1.

BKINERR

SWTR

CSV

B

PV

0A

v

BKIN

i

Process of

variabhles
L

.| Process of

7| input

set

Y

pMode | _‘MopE)}—
calculation

Operation

Yy

process

Process of

output

MANMY

Y

BKOUTERR

BKOUT.OPT }

BKOUT

MV

process

Figure 3.1 Basic work flow of control function block

3.1.1 Mode and Parameter Status (MODE)

Y

BKOUT

Corresponding parameter status in different operation modes is shown in Table 3.1 - represents

any status.

Table 3.1 Operation mode list

BKIN-

swoos __o
ON -
OFF  ON
OFF  OFF
OFF  OFF
OFF  OFF

SWR-

SWIK SWTR SWROUT

Non-1/2

ON

CAS

15

SWAU-

SWMAN SWCAS MODE

TO

00S

IMAN

LMAN

LTR

TR

Prior-
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Table 3.1 Operation mode list (continued)

BKIN- SWR- SWAU- Prior-
SWOOS ..~ SWIK  SWTR SWROUT | "  SWMAN __ SWCAS MODE -
OFF  OFF Non-1/2 OFF  ON ; ; ; ; ROUT 5
OFF  OFF Non-1/2 OFF  OFF ON ; ; ; RCAS 6
OFF  OFF Non-1/2 OFF  OFF OFF Rising - MAN 7
Edge
OFF  OFF Non-1/2 OFF  OFF OFF - Rising AUTO 7
Edge
OFF  OFF Non-1/2 OFF  OFF OFF - - E;S;;g CAS 7

1. Operation Mode

00sS

The output value MV is configured according to OOS_OPT in this mode. Choose to
hold output or output OOSVAL safe value.

Initial mode (IMAN)

When feedback value and feedback status of downstream function block are
connected to BKIN and BKINERR, output will be updated according to BKOUT value of
downstream function block.

Only when BKINERR1= ON and BKINERR2= ON for split control (SPLIT), function
block is in IMAN mode.

LMAN Mode/LTR Mode

Under this mode, the output value tracks the changing of OUT and the operator cannot
do any action in this process on the panel.

Track (TR)

When the function block is in track mode, output is equal to the track input value TV.
Output MV is still limited. If TV value is over limit, it will be in the limit range. If TV is less
than MVL, MV is equal to MVL. If TV is greater than MVH, MV is equal to MVH.
Remote Manual Mode

The output changes with the RMV value.

Remote Cascade Mode

The setting value changes with the RSV value.

Manual (MAN)

Set values manually, when MV=MANMYV, while the output MV is limited.

Auto (AUTO)

16
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Output is output after the control algorithm. In the AUTO mode, BKOUTERR=OFF. In
other modes, BKOUTERR=ON.

® (Cascade (CAS)

The setting value equals cascade setting values and the output is output after the

control algorithm.

TIP:

@ details of operation mode refer to "Work Mode of Function Block".

Function Block Mode Switching

Function block fallback can be divided to manual fallback and automatic fallback, manual

fall back can be set as default. The backup operation mode (IMODE) corresponding to each

operation mode (MODE) is only a reference for field operator.

SISO =0

WO OZ=0FF

l }—EIKINERR=OFF—

——— S DS =0

| | . y | ¥
I ENERE e OM " ¢ \
ILMAN 7) ><NeRR =GN MAN 2)e—— (008 1)
| ASWRAAN T
I | CFF BKIMERR=0FF BHINERR =0N
I
| WSWAUTO | Pt -
I T N L e oy | SO OS=Ck
: ( AUTO 7) | 1 LRI AN 3) |
| ¥ I o
| SWAUTO o o A SAk=1 | B
' =2 l
: SWCAS I | o2 Ysru-z |
NG N O R 3
: (h CAS ?) | :\,—3/] : BHINE RR =0N SO OS=C1k
| L
Y S S S
SkI=1 or 2 SWK=1 or 2
< swiR == »(" TRACK 4
- _ _.;
OFF SWTR=0FF SWTR=oN  CTIMERR=0N
SO S=0M
g S I's
- OFf—SaRrouT Oy ROUT 5)
|
OFF i ae—— OM o RCAS
SE 8)
SWCAS=OFF:|_
rising edge detection
{ Mode 1) nisthe mode priority.

Figure 3.2 Mode of control function block
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3.1

.2 Input Process

PY

Variable
alarm + PVR

Yy

process ry
Variable alarm limit

PVHH

PVH Cw ) (k)

PVL I A ¥

PVLL ( IA )—» + = X

PVHYS

Figure 3.3 Input process of control function block

Process variable alarm

There are four limit alarm for process input variables: HH limit alarm (PVHH), high limit alarm
(PVH), low limit alarm (PVL) and LL limit alarm (PVLL), which are hysteresis. When PV is
greater than or equal to PVHH, HH limit alarm and high limit alarm are generated; When PV
is greater than or equal to PVH, high limit alarm is generated; When PV is less than PVL, low
limit alarm is generated; When PV is less than or equal to PVLL, LL limit alarm and low limit
alarm are generated.

Following conditions should be reached for these four values: PVHH-PVHYS>=PVH, PVH-
PVHYS>PVL+PVHYS, PVL>= PVLL+PVHYS.

18
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PVHIND

PYHHIND

Figure 3.4 Alarm process of control function block

2. Input Compensation
Input compensation is used to add compensation value derived outside to input signal PV
operated by control function block. The expression is:
PVR=PV+IK(IA+IB)
Input compensation is used to improve controllability of process with long deadband.

3. Check Validity
Note: Only function blocks PID, PIDEX and PIDEP have the function.
Check the validity of PV after input compensation, which can exclude the PV noise signal
caused by transducer disturbance and signal transmission interference.
Enable the function via SWPV. If PV exceeds the check limit PVLMT after compensation
of this and last periods, and it happens for the first time continuously, this period is applied
for holding PV in PID calculation. There will be no filter after exceeding once continuously

because the signal may change quickly.

3.1.3 Set Variable Process
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< s > Set variable M M7
backspace
[ Csvy
CAS

IMANTR/MAN/CAS
org gD
oF| AUTO
T IMAN/TRMAN Y — =
o o
PVR o ﬁSVL »|Ramp process »o
I__J of set variables
SVH
(SVTR.OPT) (Ramp)

SWRAMP

Figure 3.5 Set variable process of control function block

-

Set variable track

When the control mode is transferred from manual mode to auto mode or from track mode
to auto mode, there may be huge error, which cause MV fluctuate to bump. Therefore, in
manual or track mode, forced SV tracks change of PV after output compensation (PVR),
which can avoid bumping when the control mode is transferred from manual mode to auto
mode and from track mode to auto mode.

In the cascade control loop, the master loop can run in auto or cascade mode. If the salve
loop is transferred from cascade mode to auto mode, the cascaded loop is open, the master
loop is in IMAN mode and the salve loop can be controlled separately. In this case, SV of the
master loop can be consistent with PV by tracking PV.

Whether process value is tracked by set value can be selected by SVTR_OPT: When
SVTR_OPT is ON, track; When SVTR_OPT is OFF, not track. When it is in not track mode,
there is slight bump, transferring from manual to auto.

If PVR is over SVH and SVL, SV is equal to range limit and not equal to PVR.

Set value limit and alarm

High limit of set value (SVH) must be greater than or equal to low limit of set value (SVL).
Otherwise, limit will not be processed and configuration error alarm (CFGERR) will be
generated.

The set value SV is limit between high limit of set value SVH and low limit of set value SVL.
When the set value is out range of SVH and SVL, it is set as high limit or low limit and an
alarm is generated. If SVH is less than SVL, SV maintains the value of last period. Similarly,
in mode of cascade, if CSV is between SVH and SVL, SV is equal to CSV. If CSV is greater
than SVH, SV is equal to SVH. If CSV is less than SVL, SV is equal to SVL; If SVH is less
than SVL, SV maintains the value of last period.

SV and CSV

There are two set values in the control function block, SV and CSV. When one is used, the

other will be consistent with this.
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4. Ramp action of set value
Ramp action of set value indicates that in auto or cascade mode, when the set value is
changed, the set value inclines to SV according to the set ramp RAMP and RAMP is in
unit of second. Ramp action of set value is enabled or disabled by switch SWRAMP. When
SWRAMP is ON, ramp action of set value is enabled; When SWRAMP is OFF, ramp action
of set value is disabled.

3.1.4 Operation Process

(_PB ) —> Nondinear @
PR QLD e R

Deviation

Process

ST
RAY

Algorithm operating,

range conversion, bypass Deadband Output
process, amplitude action compensation

" | limiting of integral

SVR (kS )

Y - o
Jx 1 BYPASS .o

y¥vre

§

= MVR

b
¢

>

Figure 3.6 Operation process of control function block

1. Nonlinear gain
The function of nonlinear gain can process processes with nonlinear gain by providing a gain

contrary to the process, for example, PH control, its process gain will become very big near
the target value.

The actual proportion gain KP can be gained by revising proportion gain 100/PB nonlinearly
(PB cannot be less than 0.1).

The function block provides two kinds of nonlinear gain, including gap action and El square
action.
® (Gap action
When deviation El is in the set nonlinear gain range GW, whose range is [SCSCL-
SVSCH] , the actual proportion gain KP is 100.0/PB x KN, KN is gain factor whose
valid range is [0.0, 1.0].

When deviation El is out of the nonlinear gain range GW, the actual proportion gain is

xP=1—(1- 2y % 1100 0/ P8
| EI
® El square action
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When deviation El is in the set nonlinear gain range GW, the actual proportion gain is

[E]

EP=1__*1000/PE
GW .

When deviation El is out nonlinear gain range GW, the actual proportion gain KP is
100.0/PB.
Gap action (NGN_OPT=0N) and EIl square action (NGN_OPT=0FF) can be selected
by the nonlinear gain option parameter NGN_OPT.
2. Deviation deadband action
Some process control system, such as tank level control system, is not required to control
the tank level at the set value accurately and the tank level can change in the set range.
In this case, deviation deadband action is introduced to avoid adjustment valve acting
frequently and system oscillation.
When absolute value of deviation El between SV and PV is less than deviation deadband
DB minus lag value DBHYS, dMV is set 1 (except PD_SI block, MV is set 0) and output
value MV is not changed (if DB is equal to DBHYS, dMV is not O for the action of deviation
deadband); When deviation El is greater than DB, the deadband action is disabled and

output value is added dMV, shown as Figure 3.7.

bty
DEHYS DEHYS
-
— s ——— #-—
- -
i a5 - EI
DE DE

Figure 3.7 Deviation deadband action

When the deviation deadband action switch SWDB is ON, deviation deadband action is
enabled. When SWDB is OFF, deviation deadband action is disabled.
3. Bypass action
Bypass action is available only in auto or cascade mode.
When STOPI is ON, integral action is unavailable. Only PID, PI_PLS and PI_AE function
block have integral stop function.
When STOPP is ON, integral action is not available.
When bypass output is calculated (BYPASS=O0ON), output MV= (SV-SVSCL) x range
conversion coefficient + MVSCL.
SV——Set value
SVSCL——Low limit of set value range,

MVSCL——Low limit of output value range.
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PID single function stop

When STOPI = ON, the integral action is not executed, function blocks PID, PI_PLS, PI_AE,
PIDEX, PID_TP, LEPID and PIDEP have the integral stop function.
When STOPP = ON, the proportional action is not executed.

When TD is 0, the derivative action is disabled.

Similarly, P, | action controlled in PI_PLS and PI_AE can be disabled. P, D action controlled

in PD_SI can be disabled. Bypass action of function blocks is available only in the control

calculation stage and does not affect these values in the holding stage.

Deviation process

Direct or reverse action

When set value SV is fixed and direct action is available, increment of PV will cause
MV value to increase; when reverse action is available, increment of PV will cause MV
value to decrease. Direct action (SWPN = OFF) and reverse action (SWPN = ON) can
be selected by parameter SWPN.

When direct action is available:

El=PV -8V,

When reverse action is available:

EIR = SVR - PVR;

Deviation alarm

When absolute value of deviation El is greater than absolute value of set value of
deviation DLp, deviation alarm is generated. When El is greater than DL, positive
deviation alarm (PEI) is generated. When El is less than - DLp, negative deviation
alarm (NEI) is generated. There is alarm deadband action (DLHYS) when deviation is

recovered, shown as Figure 3.8.
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EI 4

DLp

-DLp

NEI

Figure 3.8 Error alarm process

In order to avoid deviation alarm caused by mutation of set value, the value r got by
filtering the set value is used as compensation coefficient of deviation alarm set value
(DL). Deviation set value compensated (DLp) is deviation alarm set value DL adding

compensation coefficient r, shown as Figure 3.9.

DL

SET VALLE ¢ . W, |DEVIATION
FILTER ALARM
DETECTION

3

Figure 3.9 Diagram of deviation alarm

K. *T
r(s) = —2L——
1+Tg,s

Expression of set value filter:

5 5 Sy ()

_ Ky *Toy SV, =SV, )+ Ty *r,

n

Expression after discretion:

6. Output compensation

Ty + Ty,

Output compensation is used to add the compensation value got outside to the output signal

MV calculated by the control block. Expression: MV=MV0 + OK (OA + OB).

24



Toolkit User Manual

Output compensation is mainly used to add feedforward signal to output signal to achieve
feedforward function.
7. Control output
Increment dMV output in this period is got by PID calculation. dMV should be conversed to
the actual output value MV in this period. There are commonly two output modes: increment
and position.
® Increment
New output value is got by adding increment dMV of the current output value to
feedback input BKIN. Expression: MV = dMV + BKIN.
® Position
New output value MV is got by adding increment dMV of the current output value to
output value LMV of last time. Expression: MV = dMV + LMV.
Output mode option OUT_OPT: when OUT_OPT is OFF, position output is selected.
When OUT_OPT is ON, increment output is selected.
8. Range conversion
For general control function block, set value commonly has the same range as process
value and output value is in another range. Because range is inconsistent, the input range
should be mapped to the output range. The mapping coefficient is called range conversion
coefficient KS.
Expression:

K MVSCH - MVSCL
S =
SVSCH - SVSCL

If process value is PV, the PV is mapped to MV. The value is equal to:
MV = (PV- SVSCL) x KS + MVSCL
For ratio function block, because SV is conversion coefficient, SV is not required to converse
range. Only process value PV is conversed range.

9. Integral limit action
In control calculation of PID, PI_PLS, PI_AE, PIDEX, PID_TP, LEPID and PIDEP, the integral
item is the integral of deviation for time, the integral saturation is easily cased, and the control
results may cause overshoot and lead to unsteady process. The integral limit action is used
to limit the integral item and prevented from the integral saturation.
BKIN and RRL are used to updating calculation to dMV. When MV is limited to between MVH
and MVL, integral limit action acts on integral item of MV 'of before amplitude limiting.

AT .
dMV, = dMV ,, + —(BKIN —RRL —MV 1)

I

dMV,,o: operating output gain value (before updating) in PID, PI_PLS, PI_AE calculation

MV ', _4: operating output value (before output amplitude limiting) in last time calculation.
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3.1.5 Output Process

PMV ) =\o
SWPMV-OFF or \ . o
Lock increaseldecreaselhold, | preset Amplitude limiting MV

MVR amplitude limiting of output rate | mv is not satisfied ﬁ:n"i‘t';per and lower

Figure 3.10 Output process of control function block

1. Preset MV process
If mode of last period is OOS, IMAN, TR, MAN and mode of this period is AUTO or CAS and
SWPMV = ON, MV = PMV. In this case, MV velocity alarm, lock increase/decrease/maintain
are unavailable.
If mode of last period is not MAN mode and mode of this period is MAN mode and SWMMV
= ON, MV = MMV.

2. Output limit and alarm
When output value is over its limit, the output is limited, and alarm is generated. High limit of
output limit (MVH) must be greater than or equal to low limit of output limit (MVL). Otherwise,
output limit alarm is disabled and the configuration error alarm (CFGERR) is generated.
Output maximum MVH must be less than HORLIM x (MVSCH - MVSCL)/100 + MVSCH and
output minimum MVL must be greater than
MVSCL - LORLIM x (MVSCH - MVSCL)/100.

3. Output velocity limit and alarm
When change velocity of output is over change limit, the output is limited, and alarm is
generated. Velocity limit is only available in mode of auto and cascade. In mode of auto
and cascade, when change velocity of output MV is over velocity limit DMVLIM, an alarm
is generated. When the velocity increased of MV is over DMVLIM, positive velocity alarm
is generated, i.e., DMVHIND = ON; When the velocity decreased of MV is over DMVLIM,
negative velocity alarm is generated, i.e., DMVLIND = ON. When the velocity is over limit,
output is increased or decreased according to the velocity limit.

4. Lock increase/decrease/maintain (invalid for RATIO and split control)
In the mode of auto and cascade, lock increase/decrease can be implemented for MV.

® Lockincrease
When SWING = ON, lock increase. Output MV cannot be increased.
® |ock decrease
When SWDEC = ON, lock decrease. Output MV cannot be decreased.
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® Qutput maintain

In the mode of auto and cascade, when HOLD is equal to ON, output is maintained.

3.1.6 Integral Removing

The purpose of introducing integrals in ordinary PID control is mainly to eliminate static errors and
improve control accuracy. However, when the controlled object starts, stops, or greatly increases
or decreases the set value, the system outputs a large deviation in a short time, which will cause
the integral of the PID operation to accumulate. Accumulation of the integral will cause the data
to overflow, so that the control amount exceeds the limit control amount corresponding to the
maximum range of motion that the device may allow, which eventually causes a large overshoot
of the system and even causes a large oscillation of the system.

The basic principles of integral separation are:

* When the deviation between the measured value and the set value is large, the integral
action is canceled to avoid the stability of the system being reduced due to the integral
action, and avoid a large oscillation due to the increased overshoot amount.

* When the measured value is close to the given value, the integral action is introduced to
eliminate the static error and improve the control precision.

The specific working process of the integral separation is:

1. Set the threshold EA according to the actual situation. If EA # 0, the integral separation
works.

2. If | Deviation | > EA, the integral is removed and only the PD control is performed. At the
same time, the proportional coefficient KP is corrected according to the set-well proportional
correction value DK, and the corrected proportional coefficient is KP = KP + DK.

3. If |deviation| < EA, the integral shall be added and PID control is performed.

The flow of the integral separation is shown in the figure below, where | deviation | = the absolute

value of the difference value between the given value and the measured value.
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C Start )

Configure the given and measured
values

—TPvsvIbER

| FID Control |

PID Control

| Cutput |

¥
End
| |

Figure 3.11 The workflow of integral separation

3.1.7 Alarm

1. Enabling alarm and alarm indication

® Enabling alarm
Alarms can be enabled by ENALM. The type of ENALM is ALMTYPE. For example,
PID function block can be set initial value of alarm enabled under "Function block

properties/Alarm Enabled and Suppress", shown as Figure 3.12.
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Property ] Basic  Extended lMacro ]

X

a

Cancel

Select

Marme Type ‘Initial Wa.., ‘ Input Fin |Output... ‘ DesCription

[F-Basic Input .. Basic Input Fin Se...
[F-0utput Pin Output Pin
ggzri:ll:trt]ir;és Alarm Enable Settings
gg?;g?gbl | Alarm Type | Alarm Priority

- aoF poo. | oF | |0 P Low

- ENALM UDINT | Settings || |0 Pl Low

L FLAG UDINT 0 0 M Low
[-Advanced IL.. 0 PIL Low
[#-FID Param 0 S Low
[F-HMI Settings

|| E-Alarm Indic,., g, = Low
U | m-Input Alam... O M¥H Low

- Advanced ... O ML Lo
[F-Compensati,.. 0 PET Law
[ Fact,SlowT...
-5 Advanc... O el Low
[#-Extended R... [] DM Low
F-Check Inpu... = LihiL Lows
E-Interock S... TRtErook Settings

Figure 3.12 Alarm enable setting

Cancel

Help

When an alarm is selected, the alarm is enabled. The alarm not selected will be

shielded.
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When the function block is debugged, the alarm enabled option can be modified in real

time under "Function Block Parameter Debug", shown as Figure 3.13.

Function Block Parameter DEBGEI, - >

Function Block Parameters lrﬂ.lias List]

Marne | Type | Real-ti... ‘ Description ~

E—COperation ... Operation Data

=1 REAL .00 S

— MAMMY  REAL 0.o0 Manual Output Yalue

- EI REAL Q.00 Deviation
E-alarm Ena... Alarm Enabled and Sup,

— AOF BOOL OFF Suppress Alarm

— EMALM LDIMT Settings | Alarm Enable Settings

- FLAG LIDIMT 10754 Flag
E-Advanced ... Advanced Input Pin Se.

— Malarm Enable Settings
— R

x

= 1 WP HH Lirnit AlarmlPyYHH] Y oK |

g WP LL Lirnit AlarmiPyYLL)

g [PV H Limit Alarm(PyH) Cancel

[Py L Limit AlarmmFyL)

o [w]3¥ H Limit Alarm{3YH)

—d (WIS L Lirit AbarmisvL)

T |WI0ukput H Limit AlarmiMyH)
: E c_:)ut.|.:ulut L_Lirn.itl.?.larr_nl(M'v'l.'}_l . v elect
=R >

- 4

-1 REAL 0.00 Interlock Valle

— SWROUT | BOOL OFF Rermote Marnual Switch.

— RV RE&L 0.00 Remote Manual Value

— SWRCAS  BOOL OFF Remote Cascade Switc,

L RS REAL 0.o0 Remote Cascade Yalue
=Direct/Rev... Direct/Reverse Switch .

L owipn BOoL (¥ Direct/Reverse Switch(,
=—PID Param... PID Param Settings ¥
< >

Figure 3.13 Modify alarm enable

® Alarm indication
The parameter Alarm in Extended Parameters can be data excerpt. Details of data
excerpt refer to the VFFBDBuilder User Manual.

You can debug the alarm parameters in the debugging mode as shown in Figure 3.14.
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Function Block Parameter DEBGEI, - >

Function Block Parameters lrﬂ.lias List]

Marne | Type | Real-ti... ‘ Description ~

=—EBasic Inpu... Bazic Input Pin Settings

— BKIM REAL 0.00 Back Calculation Inpuit

— BEIMERR  BOOL (0¥ Back Calculation Input ..

— PV RE&L 0.00 Process Walue

- 5 REAL Q.00 Cazcade Input

— T REAL 0.00 Track Input Yalue

- SWTR BOOL OFF Track Switch{OFF=Mot,

L) REAL Q.00 COutput Compensation .
E—Output Fin Cutput Fin

= MY REAL Q.00 Operation Output Walue

— BEOUT REAL 0.00 Back Calculation Output

— BKOUT... BOOL 0Py Back Calculation Outpu,

— BK_OPT  BOOL OFF BEOUT Value Switch(O,
E—COperation ... Operation Comrand

— SWiCas  BOOL OFF Cascade SwitchiOM=to,

— SWaN  BOOL OFF Marial Switch(OM=to .

= SWALITO | BOOL DFF Auto Switchi(OM=to A..

— MODE LISIMT 2 Work Mode(1=005,2=

— IMODE USINT 4 Standy wiork Mode(1=,

— LOCE BOOL OFF Mode Lock(OFF=UnLoc,

— RMT_O... BOOL OFF Owerride Rermnote Mode.,

— SWPMY | BOOL JFF Whether to equal to pr

— P REAL Q.00 Preset My

— SWhMY BOOL OFF Whether to equal to pr

— MY REAL 0.o0 Preset My Yalue{Switc.

= MODE_... BOOL QFF Ch=Auto Return, OFF,.
E005 Setti.,. Q05 Settings

|— SWOO0S BOOL OFF Switch of Out of Servic.
< >

Figure 3.14 Alarm Instructions

If the alarm is selected in the panel, when it occurs, it shows in the detail alarm area
in the panel, and the real-time value in the function block parameter debug interface
shows ON.

2. Flag code parse of general control function block list

Table 3.2 Flag code list

Name symbols skewing PID  PI_PLS PD_SI PILLAE RATIO SPLIT
FB Disable 00Ss 0 v v v v v v
Manual Initialization IMAN 1 v v v ol v v
Manual MAN 2 v v v ol v v
Tracking TR 3 V J V J N N
Automatic AUTO 4 v v v N N N
Cascade CAS 5 v v v v v v
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Table 3.2 Flag code list (continued)

Name symbols skewing PID PI_PLS PD_SI PIAE RATIO SPLIT
High Limit Alarm of Out- MVH1 8 i i i i ) J
put 1
Low Limit Alarm of Out- MVLA 9 i i i i i J
put 1
High Limit Alarm of Out- MVH2 10 i i i i ) J
put 2
Low Limit Al f Out-

ow Limit Alarm of Out MVL2 1 i i i i i J
put 2
PV HH Alarm PVHH 8 v V v V V -
PV LL Alarm PVLL 9 \ J y v \ -
PV High Limit Alarm PVH 10 \ d y \ \ -
PV Low Limit Alarm PVL 1 \ d Y v S -
SV High Limit Alarm SVH 12 \ v \ v \ y
SV Low Limit Alarm SVL 13 \ J y v \ Y
MV High Limit Alarm MVH 14 \ v y v \ -
MV Low Limit Alarm MVL 15 \ d Y v S -
Positive Deviation Alarm  PEI 16 \ v \ v -
Minus Deviation Alarm NEI 17 \ J y v -
High/Low Limit Reversal REVS-

1

Alarm for Alarm CL 8 v v v v v v
Alarm for Config Error CFGERR 19 \ N Y v S Y
Al ia-

. arm fo.r Control Devia AEH 20 i i i N ) i
tion is High

Alarm f | Devia-

. arm or Control Devia AEL 21 i i i J i i
tion is Low

Alarm for MV Velocit

armlor MVVEIoely  pmvH 22 \ \ \ \ \ -
High Limit

Alarm for MV Velocity
Amplitude Limiting is DMVL 23 \ x/ y x/ \ -
Low
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Table 3.2 Flag code list (continued)

Name symbols skewing PID PI_PLS PD_SI PI_AE RATIO SPLIT
Valve Position Mi

a v.e . osition Minus NME 27 N N N N _ .
Deviation Alarm
Valve Position Positive PMF 8 N N N N _ _

Deviation Alarm

3. Alarm for range high/low limit reversal
When SVSCH<SVSCL or MVSCH<MVSCL, alarm for range high/low limit reversal
(REVSCL) is generated.

4. Alarm for Config Error
When alarm limit of SV or MV is reversed, configuration error (CFGERR) alarm will be
generated, limit will not work.

5. Valve position deviation alarm
The proposition is DVLV= MV-MF.
If DVLV<0 and absolute value of DVLYV is greater than NMFLIM in TMFHY'S seconds, NMF
alarm is generated.
If DVLV>0 and absolute value of DVLV is greater than PMFLIM in TMFHYS seconds, PMF

alarm is generated.

3.1.8 Others

1. BKOUT
When BK_OPT is ON, BKOUT tracks the process value. When BK_OPT is OFF, BKOUT
tracks the set value.
2. Fastincrease and fast decrease (invalid for RATIO and split control)
There are buttons of fast increase, fast decrease, slow increase and slow decrease on the
panel, by which MV or SV can be modified.
® MODE = MAN
In this case, the four buttons on the panel are valid for MV. Value (engineering unit) of
fast increase or decrease is equal to (MVSCH - MVSCL) x FMV/100 and value of slow
increase or decrease is equal to (MVSCH - MVSCL) x SMV/100.
® MODE = AUTO
In this case, the four buttons are valid for SV. Value of fast increase or decrease is
equal to (SVSCH - SVSCL) x FSV/100 and value of slow increase or decrease is equal
to (SVSCH - SVSCL) x SSV/100.

The four buttons are invalid in other modes.
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3. Select manual and auto signal source and auto and cascade signal source
Manual and auto signal source can be selected by parameter MAN_OPT. When MAN_OPT
is ON, it is controlled by PSWAM. When MAN_OPT is OFF, it is controlled by SWAM.
Auto and cascade signal source can be selected by parameter SV_OPT. When SV_OPT is
ON, itis controlled by PSWSV. When SV_OPT is OFF, it is controlled by SWSV.

4. Decimal digits
Decimal digits configuration of SVDLEN and MVDLEN referred in the control function block

library is used to display data in the function block panel.

3.1.9 PID Parameter Tune

The proportional control is a basic control method and has the control effect corresponding to
derivation. PB selection largely affects the control performance of the system. Decrease of PB
can improve the control precision, shorten the respond time and speed up the respond action,
while reduce the stability. Adjustment for PB should consider these two indexes.

The integral action weakens with the increase of Tl. Adding integral control can eliminate the
residual error which cannot be eliminated by pure proportional control, while reduce the system
stability. PB should be added to keep the original attenuation ratio of system, which will reduce
the other control indexes of system. Thus the proportional action should not be added if the
attenuation ratio is not the main control index.

Adding differential control can suppress at the moment of fast variation interference for the
system and increase its stability. The differential action is strengthened with the increase of the
differential time TD. Proper differential action can improve the control quality, while overlarge
differential will cause uncontrollable strict shock.

Integral and differential should be used with proportional action.

1. Experience Tune
It is an actually trial and error of experience. It needs no advance calculation and experiment,
while determines a group of control parameter first according to the running experience
(shown in Table 3.3), starts the system operation, through observing the transition process
curve after adding man-made interference (changing the set value), to change the
corresponding control parameter value according to the various effects of different control
actions on the transition process, and to perform repeat trial and error till the satisfying

control quality is obtained.
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Table 3.3 Experience data for controller parameter

Controlled Variable

Flow

Temperature

Pressure

Fluid Level

Rule Selection

Object time constant
is small, parame-
ter has variation, PB
should be large; Tl
should be short; dif-
ferential is not used

Object volume lag is
large, means the pa-
rameter variation be-
coming slow with in-
terference, PB should
be small; Tl should
be long; differential
should be added gen-
erally

Object volume lag is
not rather large, dif-

ferential is not added
generally

Object time constant
range is large, the re-
quirements are not
high, PB can be se-
lected in a range, dif-
ferential is not used
generally

Proportional Band
PB (%)

40~100

20~60

30~70

20~80

Integral Time
Tlis

18~60

180~600

24~180

Differential
Time TD/s

30~180

As the proportional action is the basic control action, the experience tune meets the quality

index mainly by adjusting proportional band PB. There are two ways to tune:

1)

First use the pure proportional (P) action, means to find the proper proportional band

PB, and change the transition process after adding man-made interference to the

attenuation oscillation process of 4:1. Then add integral action (I), and take the integral

time Tl as a half of the attenuation oscillation cycle. As the integral action enhances the

oscillation, the proportional action should be weakened before adding integral action, and

enlarge 10%~20% of the proportional band generally. Adjust the integral time till the 4:1

attenuation oscillation occurs. Add differential (D) action if needed, means to start from

0 and enlarge the differential time TD gradually. As the differential action can suppress

the oscillation, the proportional band can be adjusted to be less than pure proportional

action before adding integral action, and shorten the integral time. The transition time
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can be adjusted to be shortest and the overshoot to be smallest via the trial and error of
differential time.

Select integral time Tl and differential time TD, take TD= (1/3~1/4) Tl generally. Perform
repeat trial and error for the proportional band PB till the satisfying result is obtained.
The satisfying curve may not be obtained if the setting of Tl and TD are not proper at
beginning. Then adjust Tl and TD properly and perform trial and error again to meet the
curve to the control requirements.

The experience tune method applies to various control system, especially the control
system with frequent object interference and irregular transition process curve. However,

it will cost more time for operator lacking of experience.

Critical Proportional Band

Critical proportional band refers to obtain critical oscillation data in the method of pure

proportional control in the system closed loop, means the critical proportional band PBy

and the critical oscillation cycle Ty and use some experience formulas to get the controller

parameter meeting the 4:1 attenuation oscillation process. The formula are shown in Table

3.4. The steps are shown below.

1)

4)

Set the integral time of controller as maximum (TI=«), differential time as minimum
(TD=0), proportional band PB behind a comparatively large value, and start system
operation.

Reduce the proportional band gradually. Exert stage interference for the system via
changing the set value once the PB value is modified, and observe the output of system
till the continuous oscillation occurs to the transition process. The transition process
here called critical oscillation process. PBy is critical proportional band and Ty is critical
oscillation cycle.

Use two testing data PBy and Ty and by the corresponding formula in Table 3.4 to figure

out various tune parameters of controller.

Table 3.4 Controller parameter calculation in critical proportional band method (attenuation ratio

4:1)

Control Rule Proportional Band PB (%) Integral Time Tl/s Differential Time TD/s
P 2PBy - -

PI 2.2PBy 51Ty -

PD 1.8PBy - 6Tk

PID 1.7PBy 30Ty 7.5Tk

Change the proportional band of controller to the tuned value, and put the tune of integral

time and differential time successively.
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3. Attenuation Curve
It is a little like the tune process of critical proportional band method, means set the
integral time as maximum in closed loop system, the differential time as minimum and
the proportional time as comparatively large value, then input the change of set value
as interference, decrease the proportional band PB value gradually, and observe the
output response curve of the system. Change the PB value according to the attenuation of
transition process till the 4:1 attenuation oscillation. Record the proportional band PBg and
the attenuation oscillation cycle T and figure out the tune parameter of controller via the

corresponding experience formula in table below.

Control Rule Proportional Band PB (%) Integral Time Tl/s Differential Time TD/s
P PBs - -

PI 1.2PBs 30Ts -

PID 0.8PBs 18Ts 6Ts

The attenuation curve method can apply to most systems. For its short test transition process
oscillation time, and all are attenuation oscillation, it is acceptable for operator. Thus this kind
of tune method is widely used.

3.1.10 Difference between Various PID Function Blocks

Table 3.5 Difference of PID Function Blocks

Difference Item PID PIDEP PIDEX EPID LEPID
. 00, 00S, IMAN,

Supported Operation  IMAN, TR, 0O0S, IMAN, AU- TR MAN. AU 00S, AU- 00S, TR, AU-

Mode MAN, AU- TO TO’ CAS’ TO, CAS TO
TO, CAS ’

PID Algori -

°ID Algorithm Selec- PID.D_Pl,  o\h b b1 pp | PID.D_PILPDI PID PID
tion PD_|I - - - -

SV Ramp Action v R v - -

SV Track Action v x/ N _ i}
Proportional Nonlin-

p 'I I \/ \/ \/ _ -

ear Gain

Integral Cutting S N S - -
Wind-up S v \ - -
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Table 3.5 Difference of PID Function Blocks (continued)

Difference Item PID PIDEP PIDEX EPID LEPID
PID Single Function Stop P, I,D StopPR, I,D Stop P, I, D ) i
Stop Separately Separately Separately
Bypass S v S - -
Lock Increase/I.De-_ J J J ) J
crease and Maintain
Position
Position Type, Position .
MV Output Mode type, Incre-  Position Type " yp " Position Type
Increment Type Type
ment Type
, Electrical .
Recommended In- Electrical Power General (rec- Electrical Pow-
dustr General Indust ommended) Power In- er Indust
y & dustry i

3.2 PIDBX Function Block

PIDBX function block executes general PID control and has remote output mode. It is a complex
function block and its running time is 150us.
Please read “Function Block Overview” and “Control Function Block Application Foundation” in

Function Block User Manual first before using PIDBX function block.

% FIDB:
_IBKIN b
_IBKINERE BKOUT_|
JPY  BKOUTERR_I
ponc- 12

3.2.1 Parameter Description

For the data type, initial value and default pin of function block parameter in Table 3.6, please
refer to the property setting window of function blocks.

When the parameter in Table 3.6 is uploaded as TRUE, it means the corresponding parameter
can upload the data of controller and save to the configuration later. When offline download is

performed next time, the saved data can be downloaded.

Table 3.6 Parameter instruction and application of PIDBX Function Block

Name Description Upload Properties Application Reference

Configuration ~ The same as MV actu-

Basic  Range Set- \\yscH MV high scale - S
Parameter al value H limit

Para-  ting
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

me-
ters

Limits

MVSCL

SVSCH

SVSCL

SVEU

MVEU

SVDLEN

MVDLEN

MVH

MVL

SVH

SVL

DMVLIM

MVLM_-
OPT

Description

MV low scale

SV high scale

SV low scale

SV engineer
unit

MV engineer
unit

SV decimal dig-
its [0,5]

MV decimal dig-
its [0,5]

MV H limit value

MV L limit value

SV H limit value

SV L limit value

MV output rate
variety limit val-
ue. Used to pre-
vent the MV
from overlarge
modification in a
short time.

Output Over-
range Limit

When in Man-
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Configuration
Parameter

Application Reference

The same as MV actu-
al value L limit

The same as SV actu-
al value H limit

The same as SV actu-
al value L limit

Set in the function
block properties setting
interface

Set in the function
block properties setting
interface

Used for data dis-
played on function
block panel (equal to 3
as default)

Used for data dis-
played on function
block panel (equal to 3
as default)

Value range [MVS-
CL,MVSCH]

Value range [MVS-
CL,MVSCH]

Value range [SVS-
CL,SVSCH]

Value range [SVS-
CL,SVSCH]

Refer to the “Alarm”
section in Function
Block User Manual.
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name
Direct/Re-
verse
Switch Set-
tings
Interlock
Configura-
tion
Base In-

Ex- put Pin Set-

tend-  ftings

ed

Para-

me-

ters
Advanced
Input Pin
Settings

SWPN

|_IVO

BKIN

BKINERR

PV

Csv

TV

SWTR

OA

PVERR

SVERR

Description
ual(ON=En-
able,OFF=Dis-
able)

Direct/Reverse
Switch(OFF=Di-
rect Action,
ON=Reverse
action)

Interlock
Negate Option-
s(ON=Negate,
OFF=Not to
negate)

Feedback input

Feedback sta-
tus input

Process value

Cascade/given
externally

Track input val-
ue (in track
mode, MV=TV)

Track
Switch(OF-
F=Not Track,
ON=Track)

Output Com-
pensation Value

ON=PV Fault

ON=S8V Fault
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Upload

TRUE

Properties

Operation Pa-
rameter

Configuration
Parameter

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Application Reference

OFF=Direct action,
ON=Reverse action

Connect to BKOUT of
downstream block

Connect to
BKOUTERR of down-
stream block

Connect to measuring
point Al

Connect to outer loop
control value MV

Connect to measuring
point Al,

Related parameter:
SWTR

Upstream interlock
condition input, relat-
ed parameter: TV and
TVERR

Connect to measuring
point Al (feedforward
signal),

related parameters:
OK, OB

Connect tags Al.LERR

Connect the upstream
output
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

SWIK

SWRCAS

MF

SWROUT

Description

Interlock Value

Interlock Input
Mode(0=No

Interlock,1=L-
MAN,2=LTR))

Remote
Cascade
Switch(ON=to
Remote Cas-
cade)

MV Feedback
Value

Input Compen-
sation Value

Remote Manu-

al Switch(ON=to

Remote Manu-
al)

Upload

FALSE

FALSE

FALSE

FALSE

Properties

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Application Reference

Used in conjunction
with the function block
ITLK_A (related with
the OUT of the inter-
lock function block.)
refer to LMAN/LTR
Modes

Used in conjunction
with the function block
ITLK_A (related with
the OUT_D of the in-
terlock function block.)
refer to LMAN/LTR
Modes

When connecting mea-
suring point Al and the
real-time value of the
SHOWMF parameter
is set to ON, the pan-
el's bar chart can dis-
play the real-time val-
ue of that parameter.
The default value for
SHOWMF is OFF.

Connect to the mea-
suring point Al. For
details, please refer
to the “output opera-
tion” section in Func-
tion Block User Manu-
al. The associated pa-
rameters are IK and
IB.
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Output Pin

RMV

RSV

MAN_OPT

SV_OPT

SWINC

RRL

SWDEC

HOLD

MV

Description

Remote Manual
Value

Remote Cas-
cade Value

Control Switch
Source of Man-
ual or Auto
(OFF=Face-
plate Control,
ON=Program
Control)

Auto/Cascade
Control Source
Selection(OF-
F=Panel Con-
trol, ON=Pro-
gram Control)

Lock Increase

Anti-integral
Windup Auxil-
iary Input

Lock Decrease

Hold the Cur-
rent Output Val-
ue

Operation out-
put value
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Upload

FALSE

FALSE

Properties

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Output Pin

Application Reference

Connect to upstream
output

Connect to upstream
output,

related parameters:
SWSV, SHOWCAS

Connect to upstream
output,

valid when function
block is automatic or
cascade

Connect to the mea-
suring point Al and the
associated parame-
ter is BKIN; Please re-
fer to the “calculation
operation” section in
Function Block User
Manual

Connect to upstream
output,

valid when function
block is automatic or
cascade

Connect to upstream
output,

valid when function
block is automatic or
cascade

Connect to AO tags.
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

PID Para-
meter Set-
ting

Operator
Command

BKOUT

BKOUTERR

BK_OPT

PB

Tl

TD

KD

MODE

Description

Feedback out-
put value

Feedback sta-
tus value

BKOUT val-
ue switch
(ON=track PV,
OFF=track SV)

Proportion band

size

Integral time (s)

Derivative time

(s)

Derivative filter
coefficient

Work Mode
(1=00S,
2=IMAN,
3=TRACK,
4=MAN, 5=AU-
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Upload

TRUE

TRUE

TRUE

TRUE

Properties

Output Pin

Output Pin

Configuration
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Monitoring
Parameter

Application Reference

If there's a float abnor-
mal happened to the
MV value, the MV will
be set as the value of
previous period or low-
er limit. Please refer to
"Output Process" for
details.

Connect to the BKIN of
Upstream Block,

The related parameter:
BK_OPT

Connect to the BKIN-
ERR of Upstream
Block

The related parameter:
BKOUT

Please refer to the
“Other operation” sec-
tion in Function Block
User Manual

Please refer to the
“Other operation” sec-
tion in Function Block
User Manual

When TD=0, the deriv-
ative function is shield-
ed. For details, please
refer to Function Block
User Manual.

Refer to the
Note1,2,3,4 in the sec-
tion “PID Parameter
Description” in Func-
tion Block User Manual

Refer to the “PID Pa-
rameter Description”

in Function Block User
Manual
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

SWCAS

SWMAN

SWAUTO

IMODE

LOCK

RMT -
OVRD

MODE._-

OPT

SWAM

SWSV

Description

TO, 6=CAS,
7=RCAS,
8=ROUT,
12=LMAN,
13=LTR)

Cascade Switch

(ON=to Cas-
cade)

Manual Switch

(ON=to Manual)

Auto Switch
(ON=to Auto)

Standby Work
Mode (1=00S,
2=IMAN,
3=TRACK,
4=MAN, 5=AU-
TO, 6=CAS,
7=RCAS,
8=ROUT,
12=LMAN,
13=LTR)

Mode Lock
(OFF=Un-
Lock,ON=Lock)

Override Re-
mote Mode
(ON=Override)

ON=auto return,

OFF=manual
return (default)

Manual and
auto switch:
OFF=manual,
ON=auto

Auto/ cas-
cade selec-
tion: OFF=auto,
ON=cascade
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Properties

Input Pin

Input Pin

Input Pin

Monitoring
Parameter

Operation pa-
rameter

Operation pa-
rameter

Configuration
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Application Reference

Refer to the “PID Pa-
rameter Description”

in Function Block User
Manual

Refer to the “PID Pa-
rameter Description”

in Function Block User
Manual

Valid when MAN_OP-
T=OFF

Valid when SV_OP-
T=OFF
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Operator
Data

Input Alarm
Settings

SWMMV

MMV

SWPMV

PMV

SV

MANMV

El

PVHH

PVH

PVL

PVLL

Description

Whether to
equal to preset
MV value when
switch to manu-
al status

Preset MV val-
ue (switch to
manual)

Whether to
equal to preset
MV value when
switch to auto
status

Preset MV

SV

Manual output
value

Deviation

PV HH limit
alarm value

PV H limit alarm
value

PV L limit alarm
value

PV LL limit
alarm value
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Monitoring
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Application Reference

Related parameter:
MMV

Valid when SWM-
MV=0ON

Related parameter:
PMV

Valid when SWP-
MV=0ON

Refer to the “setting
value operation” sec-
tion in Function Block
User Manual

MV = MANMYV in man-
ual mode

Refer to the “calcula-
tion operation” section
in Function Block User
Manual

Refer to the “Input
Operation” section in
Function Block User
Manual for details

Refer to the “Input
Operation” section in
Function Block User
Manual for details

Refer to the “Input
Operation” section in
Function Block User
Manual for details

Refer to the “Input
Operation” section in
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

PVHYS

DL

DLHYS

KSV

TSV

PVHHTON

PVH-
HTOFF

PVHTON

PVHTOFF

PVLTON

PVLTOFF

PVLLTON

Description

Process Value
Alarm Hystere-
sis

Deviation alarm
set value

Deviation alarm

hysteresis value

Deviation filter
coefficient

Deviation filter
time constant

(s)

PVHH Alarm
TON(s)

PVHH Alarm
TOFF(s)

PVH Alarm
TON(s)

PVH Alarm
TOFF(s)

PVL Alarm
TON(s)

PVL Alarm
TOFF(s)

PVLL Alarm
TON(s)
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation

Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Application Reference

Function Block User
Manual for details

Refer to the “Input
Operation” section in
Function Block User
Manual for details

Refer to the “Calcula-
tion Operation” section
in Function Block User
Manual for details

Refer to the “Calcula-
tion Operation” section
in Function Block User
Manual for details

Refer to the “Calcula-
tion Operation” section
in Function Block User
Manual for details

Refer to the “Calcula-
tion Operation” section
in Function Block User
Manual for details
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Advanced
Calculation
Settings

PVLLTOFF

NMFLIM

PMFLIM

TMFHYS

BYPASS

STOPP

STOPI

SWDB

DB

DBHYS

Description

PVLL Alarm
TOFF(s)

Valve position
negative error
thresholds

Valve position
positive error
thresholds

Valve position
positive error
Valve position
error alarm hys-
teresis time(s)

Bypass PID op-
eration, when
BYPASS=0N,
excise PID cal-
culation, switch
SV to MV di-
rectly for output

Stop Propor-
tional Action

Stop Integral
Action

Enable Dead-
band

Deadband band
size

Deadband band
hysteresis
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-

rameter

Operation Pa-
rameter

Operation Pa-
rameter

Application Reference

Be associated with
NMF. Refer to the
“Alarm” section in
Function Block User
Manual for details.

Be associated with
PMF. Refer to the
“Alarm” in Function
Block User Manual for
details.

Refer to the “Alarm” in
Function Block User
Manual for details.

When it is in the cas-
cade debugging mode,
if the inner ring faults,
this function can be
used to cut off this in-
ner ring. For details,
please refer to “oper-
ation process” section
in Function Block User
Manual.

Refer to the “Calcu-
lation Operation” in
Function Block User
Manual for details.

Refer to the “Calcu-
lation Operation” in

Function Block User
Manual for details.

Related parameter: DB

Valid when SWDB=ON

Refer to the “Calcu-
lation Operation” in



Toolkit User Manual

Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

GwW

KN

NGN_OPT

EA

DK

OUT_OPT

PID_OPT

Description

Non-linear gain
range non-lin-
ear gain range

Non-linear
gain coefficient
[0,1.0]

Non-linear
Gain Selec-
tion(OFF=De-
viation Square
Root Function,
ON=Gap Action
Function)

Integral ex-
cise coefficient.
when El > EA,
excise coeffi-
cient, when El<
EA, excising
coefficient is
disabled, used
for prevent MV
change from
overlarge

Proportion mod-
ified value when

integral excis-
. _Note5

ing

Control Out-
put Type(OF-
F=Position
Type,ON=Incre-
ment Type)

PID Type Selec-
tion(0=PID,1=D_-
P1,2=PD_l)
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Upload

TRUE

TRUE

TRUE

TRUE

Properties

Operation Pa-
rameter

Operation Pa-
rameter

Configuration
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Configuration
Parameter

Configuration
Parameter

Application Reference

Function Block User
Manual for details.

Refer to the “Calcu-
lation Operation” in
Function Block User
Manual for details.

Refer to the “Calcu-
lation Operation” in
Function Block User
Manual for details.

Related parameters:
GW, PB and KN When
NGN_OPT =ON; GW
and PB when NGN_-
OPT =OFF

Related parameter: DK

Related parameter: EA

Related parameter:
MV

Refer to the “PID Pa-
rameter Description”

in Function Block User
Manual

Refer to the “PID Pa-
rameter Description”

in Function Block User
Manual
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Alarm

ATI_OPT

PVHHIND

PVHIND

PVLIND

PVLLIND

MVHIND

MVLIND

SVHIND

SVLIND

Description

Anti-integral
saturation mode
selection:
0=Keep the
original mode
1= No Resec-
tion

2= Total Resec-
tion

PVHH alarm in-
dication

PV H Limit
alarm indication

PV L limit alarm
indication

PV LL limit
alarm indication

MV H limit
alarm indication

MV L limit alarm
indication

SV H limit alarm
indication

SV L limit alarm
indication
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Upload Properties

Configuration
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Application Reference

0: Keep the original
processing mode.
When the derivative
time is set to 0, the in-
ternally calculated MV
will be limited by high
and low limits.

1: Regardless of
whether the differential
time is O or not, the in-
ternally calculated MV
will not be limited.

2: Regardless of
whether the differential
time is 0O, limit the inter-
nally calculated MV.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Compen-
sation Set-
tings

PEIIND

NEIIND

DMVHIND

DMVLIND

NMFIND

PMFIND

OK

OB

Description

Positive devia-
tion alarm indi-
cation

Negative devia-
tion alarm indi-
cation

MV positive rate
limit indication

MV negative
rate limit indica-
tion

Valve position
error negative
alarm indication

Valve position
error positive
alarm indication

Input compen-
sation gain

Input compen-
sation bias val-
ue

Output compen-
sation gain

Output compen-
sation bias val-
ue
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Upload

TRUE

TRUE

TRUE

TRUE

Properties

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Application Reference

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Alarm” in
Function Block User
Manual for details.

Refer to the “Input Op-
eration” in Function
Block User Manual for
details. Be associated
with 1A.

Refer to the “Input Op-
eration” in Function
Block User Manual for
details. Be associated
with 1A.

Refer to the “Calcu-
lation Operation” in
Function Block User
Manual for details. Be
associated with OA.

Refer to the “Calcu-
lation Operation” in
Function Block User
Manual for details. Be
associated with OA.
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Fast/
Slow/In-
crease/De-
crease Set-
tings

Extended
Range Set-
tings

SV Ad-
vanced
Settings

SMV

FMV

SSV

FSV

GMV

GSV

HORLIM

LORLIM

SWRAMP

SV_RAMP

Description

Manual Slow
Increase/De-
crease Value

Manual Fast
Increase/De-
crease Value

SV Slow In-
crease/De-
crease Value

SV Fast In-
crease/De-
crease Value

MV safety pro-
tection input in-
crease or de-
crease value

SV safety pro-
tection input in-
crease or de-
crease value

Extended range
maximum per-
centage

Extended range
minimum per-
centage

SV Ramp
Switch(OF-
F=NOT
START,ON=S-
TART)

SV Ramp Tar-
get
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

Properties

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Configuration
Parameter

Configuration
Parameter

Operation Pa-
rameter

Operation

Application Reference

Set MV manual slow
increase/decrease per-
centage in function
block properties setting

Set MV manual fast in-
crease/decrease per-
centage in function
block properties setting

Set SV manual slow
increase/decrease per-
centage in function
block properties setting

Set SV manual fast in-
crease/decrease per-
centage in function
block properties setting

Refer to the “output
operation” section in
Function Block User
Manual

Refer to the “Out-

put operation” in the
{Function Block Op-

eration)

Related parameter::
RAMP,

valid when in automat-
ic or cascade mode
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Alarm En-
abled and
Suppress

OOS Set-
tings

RAMP_-
OPT

CASRAMP

TRAMP_-
EU

TRAMP

KRAMP_-
EU

KRAMP

SVTR_-
OPT

AOF

ENALM

FLAG

SWOOS

Description Upload

SV Ramp Mod-
e(0=Time,1=S-
lope)

TRUE

CAS and RCAS
SV ramping
(0O=not ramp,
1=ramp by
slope).

0 by default.

SV Ramp Time
Unit(O=sec,
1=min, 2=hour)

TRUE

SV Ramp
TRUE

Time(s)

SV Ramp

Slope Unit(0=S-

lope/s,1=S-

lope/m)

TRUE

Ramp Coeffi- TRUE
cient

SV Track

PV Switch

Enable/Dis-

able(OF-

F=Not Track,

ON=Track)

Shield Alarm TRUE

Alarm Enabled TRUE

Flag -

Switch of Out
of Service
(ON=Disable)

TRUE
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Properties

Operation

Configuration
Parameter

Operation

Operation

Operation

Operation

Configuration
Parameter

Operation Pa-
rameter

Alarm Para-
meter

Output Pin

Operation Pa-
rameter

Application Reference

Refer to the “setting
value operation” in
Function Block User
Manual

Refer to the “Alarm”
section in Function
Block User Manual

Refer to the “Alarm”
section in Function
Block User Manual

Refer to the “Alarm”
section in Function
Block User Manual

Set as ON at the first
time of function block
downloading
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

Check In-
put Validity

Panel Dis-
play Set-
tings

OOSVAL

00S_OPT

SWPV

PVLMT

OPR_EI

SHOWMF

SHOWCAS

OPR_EN

OPR_H

Description

Output value in
OOS status

Output Val-
ue Type in
OOS Sta-

tus(ON:MV=00S-

VAL, OF-
F:MV=MANMV)

PV Validity
Check Switch
(ON=Turn On,
OFF=Turn Off)

PV change limit
(%)

Desirable Op-
erating Range
Deviation Value

Show MF

Show SWCAS
Button"

Desirable Oper-
ating Range En-
able

Desirable Op-

erating Range
High Limit
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation Pa-
rameter

Configuration
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Monitoring
parameter

Operation
Parameter

Operation
Parameter

Operation

Parameter

Operation
Parameter

Application Reference

Related parameter:
OOS_OPT=ON

For details, refer to
the “Calculation stops
OO0S mode” section in
Function Block User
Manual

Refer to the “Input
operation” section in
Function Block User
Manual

Refer to the “Input
operation” section in
Function Block User
Manual

When the real-time
value of the SHOWMF
parameter is set to
ON, the bar chart on
the panel will display
the real-time value of
the MF parameter, as
shown in Figure 3.19.

When SV_OPT = OFF
and SHOWCAS = ON,
the cascade icon on
the panel is enabled,
and you can switch to
cascade mode through
the panel.
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Table 3.6 Parameter instruction and application of PIDBX Function Block (continued)

Name

OPR_L

T_PEAK

I_LH_O

| LO

IH_EN

IH_LIM

IH TON
Interlock
Settings

IH_TOFF

IL_EN

IL_LIM

IL_TON

IL_TOFF

MARCO LOCKTAG

Note 1: Description of Ramping

Description

Desirable Op-
erating Range
Low Limit

Recent His-
tory (0O=Not
Show, 1=2min,
2=10min,
3=30min, 4=1h,
5=2h, 6=4h,
7=8h, 8=12h,
9=24h)

H Interlock Out-
put

L Interlock Out-
put

Interlock H En-
able

Interlock H Limit

Interlock H
TON(s)

Interlock H
TOFF(s)

Interlock L En-
able

Interlock L Limit

Interlock L
TON(s)

Interlock L TOF-
F(s)

Interlock Tag
Name

When CASRAMP=1, Ramping is enabled.
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation
Parameter

Operation
Parameter

Output Pin

Output Pin

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Application Reference
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* If ramp by slope is selected in CAS or RCAS mode, SV ramping coefficient (KRAMP) is the
same as the ramp coefficient in the original automatic mode, and the ramp switch does not
reset itself.

* If ramp by time is selected in CAS or RCAS mode, the ramp function is invalid and the SV
takes effect immediately.

3.2.2 Function Overview

The basic workflow of PIDBX is shown in the figure below.

MAN OPT | BKINERR |
SV OPT | sSwIK Mod
PVERR | SWIR ode |—a={ MODE
SVERR SWROUT Calculation
| SWRCAS
Setting Val
‘| RSV csv +—-.. etting value ——m= Calculation
Processing . I -
r Processing BKOUT —f»=  BKOUT
| - Mo eoo 1
‘l Pv | 1A | Processing |~ BKOUTERR
‘ Processing I
Y
OA HOLD
SWINC SWDEC
RRL BKIN
e
BKIN IMAN outeut |
v ITRAMAN g Processing '
TV — Y
RMV BOUT ' '
MF | Walve Position

o

Detection

Figure 3.15 Basic Workflow of PIDBX

3.2.3 Mode Calculation

Mode Switching

®*  When SWOOS = ON, the mode is the OOS regardless of the value of other mode-related
parameters.

*  When SWOOS = OFF and BKINERR = ON, the mode is the IMAN regardless of other mode-
related parameters.

*  When SWOOS = OFF, BKINERR = OFF, SWIK = 1, the mode is the LMAN regardless of
other mode-related parameters.

*  When SWOOS = OFF, BKINERR = OFF, SWIK = 2, the mode is the LTR regard less of other
mode-related parameters.

*  When SWOOS = OFF, BKINERR = OFF, SWIK = 0, SWTR = ON, the mode is the TR

regardless of other mode-related parameters..

*  When SWOOS = OFF, BKINERR = OFF, SWIK = 0, SWTR = OFF:
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° |fLOCK = ON:
If the previous cycle is in the OOS / IMAN / LMAN / LTR / TR status, and if it is a manual
degrading, this cycle will be in the MAN status, if it is an automatic degrading, it will enter
the mode prior to OOS / IMAN / LMAN /LTR / TR.
If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status and PVERR =
OFF and SVERR = OFF, the status of this cycle will keep unchanged.
If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status and PVERR =
ON, then this cycle will be in the MAN status.
If the previous cycle is in the RCAS / CAS status and PVERR = OFF and SVERR = ON,
then this cycle will be in the AUTO status.
If the previous cycle is in the MAN / ROUT / AUTO status, and PVERR = OFF and
SVERR = ON, then this cycle will keep unchanged.

° IfLOCK = OFF and RMT_OVRD = OFF
If SWROUT = ON, it enters ROUT mode.
If SWROUT = OFF, SWRCAS = ON, PVERR = OFF, SVERR = OFF then it enters RCAS
mode.
If SWROUT = OFF, SWRCAS = ON, PVERR = ON, SVERR = ON / OFF then it enters
MAN mode.
If SWROUT = OFF, SWRCAS = ON, PVERR = OFF and SVERR = ON, then it enters
AUTO mode.
If SWROUT = OFF, SWRCAS = OFF, and SWMAN = ON, it enters the MAN mode.
If SWROUT = OFF, SWRCAS = OFF, and SWMAN = OFF, PVERR = ON, it enters the
MAN mode.
If SWROUT = OFF, SWRCAS = OFF, and SWMAN = OFF, PVERR = OFF, SWAUO =
ON, then it enters the AUTO mode.
If SWROUT = OFF, SWRCAS = OFF, SWMAN = OFF, SWAUTO = OFF, SWCAS = ON,
PVERR = OFF, SVERR = OFF, it enters CAS mode.
If SWROUT = OFF, SWRCAS = OFF, SWMAN = OFF, SWAUTO = OFF, SWCAS = ON,
PVERR = OFF, SVERR = ON then it enters the AUTO mode.
If SWROUT = OFF, SWRCAS = OFF, SWMAN = OFF, SWAUTO = OFF, SWCAS = ON,
PVERR = ON, SVERR = ON / OFF then it enters MAN mode.
If SWROUT = OFF, SWRCAS = OFF, SWMAN = OFF, SWAUTO = OFF, SWCAS =
OFF, PVERR = OFF, SWAUO = ON, and meanwhile the previous cycle is OOS / IMAN /

LMAN /LTR / TR status,

- Ifitis a manual degrading, then the cycle will be in the MAN status. If it is an
automatic degrading, it will enter the mode prior to OOS / IMAN / LMAN / LTR / TR.

- If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status, the status
of this cycle will keep unchanged.

° If LOCK = OFF and RMT_OVRD = ON

56



Toolkit User Manual

The values of SWROUT and SWRCAS do not affect the mode.

If SWMAN = ON, it will enter MAN mode.

If SWMAN = OFF, SWAUTO = ON, PVERR = OFF, and SVERR = ON / OFF then it will
enter the AUTO mode.

If SWMAN = OFF, SWAUTO = ON, PVERR = ON, and SVERR = ON / OFF then it will
enter MAN mode.

If SWMAN = OFF, SWAUTO = OFF, SWCAS = ON, PVERR = OFF, and SVERR = OFF,
it will enter CAS mode.

If SWMAN = OFF, SWAUTO = OFF, SWCAS = ON, PVERR = OFF, and SVERR = ON,
then it will enter the AUTO mode.

If SWMAN = OFF, SWAUTO = OFF, SWCAS = ON, PVERR = ON, and SVERR = ON/
OFF then it will enter MAN mode.

If SWMAN = OFF, SWAUTO = OFF, SWCAS = OFF, and meanwhile the previous cycle

is OOS / IMAN /LMAN / LTR/ TR,

- Ifitis a manual degrading, this cycle will be in the MAN status. If it is an automatic
degrading, it will enter the mode prior to OOS / IMAN / LMAN / LTR / TR.

- If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status, then the
status of this cycle will keep unchanged.

Work Mode

e 0O0Ss
In this mode, the output value MV is selected according to the OOS_OPT configuration,
where you can hold the output or output the OOSVAL safety value.

® |Initial status (IMAN)
If the feedback value of the downstream function block and feedback status are connected
to BKIN and BKINERR, the output can follow the BKOUT value of the downstream function
block.

* Interlock tracking (LTR)
Interlock tracking mode and the output is IV.

* Manual Interlock (LMAN)
Manual interlock mode and the output is IV.

* Tracking (TR)
The function block is in the tracking status, and the output is the tracking input value TV. The
output MV still has the effect to limit the amplitude. If the TV value exceeds the limiting range,
it will be forced to be within the limiting value, that is, MV = MVL when TV <MVL and MV =
MVH when TV> MVH.

* Manual (MAN)
Set manually, MV = MANMV, and the output MV has a limiting effect on amplitude.
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¢ Automatic (AUTO)
Automatic control output. BKOUTERR = OFF when it is in the automatic mode, while
BKOUTERR = ON when it is in other modes;

®* (Cascade (CAS)

The setting value CSV comes from the output of the upstream module. In CAS mode,
BKOUTERR=OFF; in other modes, BKOUTERR=ON.
®* Remote Cascade (RCAS)

Remote cascade, the setting value RSV comes from the sequence control or upper layer

software.
* Remote output (ROUT)

Remote output, RMV comes from sequence control or upper layer software.

The Degrading of Function Block Modes

The degrading of function block mode is divided into manual degrading and automatic degrading.

The default setting is manual degrading. The standby working mode (IMODE) corresponding to
each working mode (MODE) is only a reference for field operators.

*  When MODE_OPT = OFF, the function block mode adopts manually degrading.
®* When MODE_OPT = ON, the function block mode adopts automatically degrading.

* Regardless of automatically or manually degrading, if a degrading occurred after the system
had a cold start, it goes into manual mode.

3.2.4 Input Processing

Figure 3.16 Processing processing

Measuring Value Alarm
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The process input variable PV has 4 amplitude alarms: HH limit alarm (PVHH), H limit alarm
(PVH), L limit alarm (PVL), and LL limit alarms (PVLL). It has an alarm hysteresis function. When
PV is greater than or equal to PVHH, the HH limit alarm occurs; when PV is greater than or equal
to PVH, the H limit alarm occurs; when PV is less than or equal to PVL, a L limit alarm occurs;
when PV is less than or equal to PVLL, a LL limit alarm occurs, and the alarm has functions to
generate or eliminate the delay.

These four values must satisfy the following relationships: PVHH-PVHYS> PVH, PVH-PVHYS>
PVL + PVHYS, PVL> PVLL + PVHYS.

These four alarms could be shielded.

o
4
|
|
|
|
1
‘ |
[
T T
‘ |
|
|
|
|
PVLPVHYS — = — — - o o d e : _____________________________
// I } |
VNS S /s —} ————— (P ﬂll ————————————————————
/o : |
/oo } |
/ | ‘ |
PULL+PVHYS — —/{ S e — A
| |
| |
| |
PUL —f e — - e e et LT
/! | : |
(L | : |
' | : |
' | : |
ON I |
| } | PYHH_TON
| | ]
PVHH,, OFF | ; : !
| |
|
| |
Sl | } RVH_TON
PVH 4 o0, OFF : ; ‘
on _H_
PVL_TOFF
: =
PVL gjorm OFF | ‘
|
oN —F——
PVUL_TOFF
< |

PYLL gy OFF

Figure 3.17 Measuring Value Alarm

Interlock Alarms

The process input variable PV has 2 interlock alarms: interlock H limit alarm (IH_LIM) and
interlock L limit alarm (IL_LIM).
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* When IH_EN = ON, interlock H limit alarm detection will be performed. When IH_EN = OFF,
interlock H limit alarm detection will not be performed.

*  When IL_EN = ON, interlock L limit alarm detection will be performed. When IL_EN = OFF,
interlock L limit alarm detection will not be performed.

* When PV is greater than or equal to IH_LIM, an interlock H limit alarm occurs; when PV is
less than or equal to IL_LIM, a L limit alarm occurs; the alarm has the functions to generate
or eliminate delay.

®*  When an interlock H limit alarm is detected, if | IVO = ON, then | H O = OFF; if |_IVO =
OFF, then|_H_O = ON;

* When no interlock H limit alarm is detected or the detection is not performed, if |_IVO = ON,
then|_H O =ON;if |_IVO = OFF, then|_H_O = OFF;

*  When an interlock low limit alarm is detected, if | IVO = ON, then|_H_O = OFF; if |_IVO =
OFF, then|_H_O = ON;

*  When no interlock L limit alarm is detected or the detection is not performed, if |_IVO = ON,
then|_L_O = ON; if I_IVO = OFF, then I_L_O = OFF;

Interlock alarms can be shielded or enabled.
Input Compensation

Input compensation is to add the compensation value obtained from the outside to the input
signal PV calculated by the control function block. The expression is as follows:

PVR = PV + IK(IA + IB)

Input compensation is mainly used to improve the controllability of processes with long dead time.

Effectiveness Examination

Effectiveness Examination is performed on the PV value after being input compensated. This
process can eliminate PV noise signals introduced from the transmitter disturbance, signal
transmission interference and other causes.

This function is enabled through SWPV. When the PV value variation after the compensation of
both this cycle and the previous cycle exceed the detection limit PVLMT, and they appear for the
first time in a row, the PV value used for PID calculation in this cycle will be held. Considering that
the signal may vary quite fast, the effectiveness detection will not be performed after their first

time occurrence.

3.2.5 Setting Values

Track Setting Values

60



Toolkit User Manual

By configuring SVTR_OPT to set whether or not the setting value tracks the measured value:
when SVTR_OPT = ON, it tracks; when SVTR_OPT = OFF, it doesn’t track. When it is not
tracking, slight disturbance will occur if you switch the mode from the manual to the automatic.
If PVR exceeds SVH or SVL, then SV is equal to the range limit and will not be equal to PVR.

Select Setting Values

When it is in cascade RCAS mode, SV is equal to CSV.

When it is in remote cascade RCAS mode, SV is equal to RSV.

When it is automatic, the setting value is equal to SV, and CSV is equal to SV.

The Limiting Amplitude of Setting Values and Alarms

The H limit (SVH) of setting values must be greater than or equal to the L limit (SVL). Otherwise,
the amplitude limiting will not work meanwhile a configuration alarm (CFGERR) will be generated.
The setting value SV is limited between the H limit SVH and the L limit SVL of setting values.
When setting values exceed the range specified by SVH and SVL, then they will be limited to the
H and L limits and alarm. If SVH <SVL, the amplitude limiting will not work.

The Ramp Function of Setting Values

* In the automatic mode, the SV set value supports two modes of time climbing and slope
climbing. When the climbing switch SWRAMP = ON is activated, the climbing starts.

°  When RAMP_OPT = 0, it climbs according to time, and climb from the current setting
value to SVRAMP at a constant speed within the TRAMP time.

°  When RAMP_OPT =1, it climbs according to the speed, and climb from the current
setting value to SVRAMP at the constant speed of KRAMP.

* When the climbing target value SVRAMP is reached, the climbing switch SWRAMP = OFF.

®* |n other modes, SWRAMP = OFF.

* During the climbing process, it is not allowed to modify the SV target value, RAMP slope,
RAMPTIME time, RAMPMODE climbing mode and other parameters to ensure keeping
slope value unchanged.

® During the climbing process, you can set SWRAMP to OFF to stop the climbing process.

* To modify the parameters, you need to stop the climbing first.

3.2.6 Operation Processing

Please refer to "Operation Process" in Function Block User Manual.

3.2.7 Output Processing
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PMV ) -0

MVR Lock increase and decrease, holding | SWPMY-OFF or Preset WiasimurndMiniraur v

I ; _— a of N
and amplitude limiting of rate MY candition isnt satisified Limiting Amplitude :

Figure 3.18 Output processing

Preset MV Processing

If the previous cycle mode was OOS, IMAN, TR, MAN, LTR, LMAN, ROUT and the current cycle
mode is AUTO, RCAS, or CAS, and SWPMV = ON, then MV = PMV. Meanwhile, the MV rate
alarms, the lock increase, lock decrease and holding won’t work.

If the previous cycle mode is non-MAN status, the current cycle mode is MAN status, and
SWMMV = ON, then MV = MMV.

Output the Amplitude Limiting and Alarms

If the output value exceeds its amplitude limiting value, the amplitude of the output will be limited
and an alarm will be issued. The maximum amplitude limiting of the output (MVH) must be greater
than or equal to the minimum amplitude limiting of the output (MVL), otherwise the amplitude
limiting will not work and a configuration alarm (CFGERR) will be generated.

The MVH must be less than HORLIM x (MVSCH - MVSCL) / 100 + MVSCH, and the MVH must
be greater than MVSCL-LORLIM x (MVSCH - MVSCL) / 100.

When MVLM_OPT = ON, IMAN, MAN, LMAN mode is limited by MVH and MVL.

When MVLM_OPT = OFF, IMAN, MAN, LMAN modes are not limited by MVH and MVL, but must
be within the range of [MVSCL - LORLIM x (MVSCH - MVSCL) / 100, HORLIM x (MVSCH -
MVSCL) /100 + MVSCH].

The amplitude limiting doesn’t work in OOS mode.

In other modes, when the output value exceeded its amplitude limiting value, the amplitude of the

output will be limited and an alarm will be issued.

The Amplitude Limiting of the Output Rate and Alarms

When the varying rate of the output exceeds the variable of the amplitude limiting, the output

will be limited and an alarm will be issued. The rate limit is only detected in the automatic and
cascade status. In the automatic, cascaded status, an alarm will occur when the varying rate of
the output MV exceeds the amplitude limiting of its rate DMVLIM. When the increasing rate of MV
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exceeds DMVLIM, a positive rate alarm occurs, that is, DMVHIND = ON; when the decreasing
rate of MV exceeds DMVLIM, a negative rate alarm occurs, that is, DMVLIND = ON. When
the amplitude limiting of rate occurs, the output is increased or decreased by the values of the

amplitude limiting of rate.
Lock Increase and Decrease and Output Holding

In automatic, cascade mode, lock increase or decrease can be performed on the output MV.
®* Lock increase
When SWINC = ON, the lock increases, that is, the output MV cannot increase.
®* Lock decrease
When SWDEC = ON, the lock decreases, that is, the output MV cannot decrease.
¢ OQutput holding
In auto, cascade, when HOLD is equal to ON, the output remains unchanged.

3.2.8 BKOUT Processing

BKOUT tracks the measured value when BK_OPT = ON, and BKOUT tracks the setting value
when BK_OPT = OFF.
When the mode is in CAS or RCAS, BKOUTERR = OFF, while BKOUTERR = ON in other

modes.

3.2.9 Valve Position Deviation Alarm

Under the precondition of DVLV = MV-MF, when DVLV <0, if IDVLV| > NMFLIM is satisfied and
the absolute value of DVLV is always greater than NMFLIM within TMFHYS seconds, an NMF
alarm will occur.

When DVLV> 0, if IDVLV| > PMFLIM is satisfied and the absolute value of DVLV is always greater
than PMFLIM within TMFHY'S seconds, a PMF alarm will occur.

3.2.10 Others

®* Fastincrease and decrease There are fast increase, fast decrease, slow increase, and slow
decrease buttons on the panel. Users can modify MV or SV through these buttons.
°  MODE = MAN
In this mode, these four buttons on the panel are available for MV. The amplitude

(engineering amount) of fast increase and decrease is equal to (MVSCH-MVSCL) x
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FMV /100, and the amplitude of slow increase and decrease is equal to (MVSCH-
MVSCL) x SMV / 100.
° MODE = AUTO
In this mode, these four buttons on the panel are available for SV. The amplitude of the
fast increase and decrease is equal to (SVSCH-SVSCL) x FSV / 100, and the amplitude
of the slow increase and decrease is equal to (SVSCH-SVSCL) x SSV / 100. The
increase / decrease buttons are invalid in other modes.
* Manual, automatic signal source and internal, external given signal source selection The
manual signal source can be selected through the parameter MAN_OPT. When MAN_OPT =
ON is satisfied, the auto and cascade buttons on the panel cannot be operated. You can use
the parameter SV_OPT to select the signal source given inside or outside. When SV_OPT =
ON is satisfied, the cascade buttons on the panel cannot be operated.
* Decimal places
The configuration of the SVDLEN and MVDLEN parameters involved in the control function
block library is used to display data on the function block panel.

* Whether or not the bar graph on the panel shows MF and valve position deviation alarm
SHOWMF

* Whether or not the panel displays the cascade button SHOWCAS.
* The latest historical segment T_PEAK displayed on the panel trend
®* The panel shows the most appropriate operating area OPR_EN OPR_H OPR_L

® Operational Effectiveness Examination GMV GSV

3.2.11 Panel Parameter Instruction
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Table 3.7 Panel Parameter Description

Panel Parameter Name

Alarm

PV Alarm

Enable

HH

LL

HYS

TON (s)

TOFF (s)

SUP

Parameter
Name of Func-
tion Block

EN_PVHH

EN_PVH

EN_PVL

EN_PVLL

PVHH

PVH

PVL

PVLL

PVHYS

PVHHTON

PVHTON

PVLTON

PVLLTON

PVHHTOFF

PVHTOFF

PVLTOFF

PVLLTOFF

PVHHSUP

Initial
Value

100.000

90.000

10.000

0.000

0.000

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
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Application Description

Enable the HH limit alarm of the measuring
values.

Enable the H limit alarm of the measuring
values.

Enable the L limit alarm of the measuring
values.

Enable the LL limit alarm of the measuring
values.

Alarm value settings of the HH limit alarm
of PV in the loop.(the selected alarms are
valid, otherwise not)

Alarm value settings of the H limit alarm
of PV in the loop.(the selected alarms are
valid, otherwise not)

Alarm value settings of the L limit alarm
of PV in the loop.(the selected alarms are
valid, otherwise not)

Alarm value settings of the LL limit alarm
of PV in the loop.(the selected alarms are
valid, otherwise not)

Alarm hysteresis of PV measuring value
PVHH Alarm TON(s)

PVH Alarm TON(s)

PVL Alarm TON(s)

PVLL Alarm TON(s)

PVHH Alarm TOFF(s)

PVH Alarm TOFF(s)

PVL Alarm TOFF(s)

PVLL Alarm TOFF(s)

PVHH Alarm Suppress Status
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Table 3.7 Panel Parameter Description (continued)

Panel Parameter Name

PID Pa-
rameter

El Alarm

MF Alarm
(%)

PID Para-
meter

DeadBand

PEI

NEI

El
DL

DLHYS

SUP

PMF

NMF

TMFHYS

SUP

PB

TI

TD

En-
able/Dis-
able
Dead

Band
(DB)

Parameter
Name of Func-
tion Block

PVHSUP

PVLSUP

PVLLSUP

PEI

NEI

El

DL

DLHYS

PEISUP

NEISUP

PMFIND

NEIIND

TMFHYS

PMFSUP

NMFSUP

PB

Tl

D

SWDB

Initial
Value

0.000

100.000

0.0

100.000

0.0

OFF

OFF

0.0

100.000

20.000

0.000

OFF

0.000
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Application Description

PVH Alarm Suppress Status

PVL Alarm Suppress Status

PVLL Alarm Suppress Status

Positive Deviation Alarm. Read-only. EI=PV
- S (Alarms selected are valid, otherwise

are invalid).

Negative Deviation Alarm. It is valid to se-
lect the positive deviation alarm.

Deviation

Deviation Alarm Set Value
Deviation Alarm Hysteresis Value
PEI Alarm Suppress Status

NEI Alarm Suppress Status

Valve Position Positive Deviation Alarm Indi-
cation

Negative Deviation Alarm Indication
Valve Position Alarm Hysteresis Time(s)
PMF Alarm Suppress Status

NMF Alarm Suppress Status

Proportion Band Size (%)

Integral Time (s)

Derivative Time (s)

Deadband Enabled

Deadband Band Size
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Table 3.7 Panel Parameter Description (continued)

Panel Parameter Name

Ampli-
tude
limiting

Control Di-
rection

SV Auto
Ramp

Mode
Lock

Override

sV
Limits(M)

MV
Limits (%)

Parameter Initial
Name of Func- Application Description
) Value
tion Block
DBHYS DBHYS 0.000 Deadband Band Hysteresis
Di- Direct/Reverse Switch(OFF=Direct Ac
rect/Re- SWPN ON i .
tion,ON=Reverse action)
verse

SV Ramp Target, if the input exceeds
Target SV_RAMP 0.0 [SVL,SVH], the input is invalid and the origi-
nal value is maintained

Mode RAMP_OPT 0 SV Ramp Mode(0=Time,1=Slope)

Time TRAMP_EU 0 SV Ramp Time Unit(O=sec,1=min,2=hour)
Ramp KRAMP_EU 0 SV Ramp Slope Unit(0=Slope/s,1=Slope/m)
Start/ .

Stop SWRAMP OFF SV Ramp Switch(OFF=STOP,ON=RUN)
Enable LOCK OFF Mode Lock(OFF=UnLock,ON=Lock)

Enable RMT_OVRD OFF Override Remote Mode(ON=OQverride)

SV H Limit Value. Upper amplitude limiting
value settings of Loop SV value (the select-

H SVH 100.0 ed alarms are valid, otherwise not) Note: the
SV amplitude limiting is not influenced by
the selected options.

SV L Limit Value. The lower amplitude lim-
iting value settings of loop SV value (the

L SVL 0.000 selected alarms are valid, otherwise not.)
Note: SV amplitude limiting is not influenced
by the selected options.

SVH_B - SV H Limit Alarm
ALM

SVL B - SV L Limit Alarm

SVHSUP - SVH Alarm Suppress Status
SUP

SVLSUP - SVL Alarm Suppress Status

MV H Limit Value H limit settings of loop MV
MVH 100.000 value (the selected alarms are valid, other-
wise not.)
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Table 3.7 Panel Parameter Description (continued)

Parameter Initial
Panel Parameter Name Name of Func- Value Application Description
tion Block
Note: the MV amplitude limiting is not influ-
enced by the selected options.
MV L Limit Value Lower limit value settings
of loop MV value (the selected alarms are
L MVL 0.000 valid, otherwise not) Note: the MV amplitude
limiting is not influenced by the selected op-
tions.
MVH_B - MV H Limit Alarm
ALM
MVL_B - MV L Limit Alarm
MVHSUP - MVH Alarm Suppress Status
SUP
MVLSUP - MVL Alarm Suppress Status
DMVH - MV Positive Rate Limit Alarm
ALM
DMVL - MV Negative Rate Limit Alarm
DMVLIM(%!/
S) (% DMVHSUP - DMVH Alarm Suppress Status
SUP
DMVLSUP - DMVL Alarm Suppress Status
DMVLIM DMVLIM 100.00 MV Output Rate Variety Limit Value
GSv GSV 0 SV safety protection input increase or de-
crease value
Change
Limitsgof GMV GMV 0 (ll/:;/asszfc-:\/z:);otection input increase or de-
SV&MV
MVLM_- Output Overrange Limit When in Manual
- MVLM_OPT OFF
OPT - (ON=Enable,OFF=Disable)
Enable OPR_EN OFF Desirable Operating Range Enable
Desirable
Operating OPR_L OPR_L 40.0 Desirable Operating Range Low Limit
Range(M)
OPR_H OPR_H 60.0 Desirable Operating Range High Limit
H IH_EN OFF Interlock H Enable
Inter- Interlock L IL_EN OFF Interlock L Enable
lock
Limits IH_LIM 95.0 Interlock H Limit
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Table 3.7 Panel Parameter Description (continued)

Parameter Initial
Panel Parameter Name Name of Func- Value Application Description
tion Block
IL_LIM 5.0 Interlock L Limit
I H - Interlock H Alarm
Alm
L - Interlock L Alarm
IH_TON 0.0 Interlock H TON (s)
TON
IL_TON 0.0 Interlock L TON (s)
IH_TOFF 0.0 Interlock H TOFF (s)
TOFF
IL_TOFF 0.0 Interlock L TOFF (s)
I_HSUP - |_H Alarm Suppress Status
SUP
|_LSUP - |_L Alarm Suppress Status

Click “Related Tag” from the drop-down list on the function block panel (as shown in the following
figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”
parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed
on the drop-down list.

6] |2

& Alarm Panel

PID Control Function Block 'With Remote Mode

Property ] EBasic ] Extended Macro ]

B Operation Log Mare Tritial Value | Description
U1l related Tag LOCKTAG Interlock Tag Marme
Relsted Tag Narme
Figure 3.20 Related tag option
3.2.12 Flag
Table 3.8 Flag List
Flag Alarm Instruction Type
DO 00S Disable Status
D1 IMAN Initialize Manually Status
D2 MAN Manual Status
D3 TR Track Status
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Table 3.8 Flag List (continued)

Flag

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D15

D16

D17

D18

D19

D20

D21

D22

D23

D24

D25

D26

D27

D28

Alarm

AUTO

CAS

RCAS

ROUT

PVHH

PVLL

PVH

PVL

SVH

SVL

MVH

MVL

PEI

NEI

LK

CFGERR

LMAN

LTR

DMVH

DMVL

NMF

PMF

Instruction

Auto

Cascade

Remote Cascade

Remote Output

PV HH Limit Alarm

PV LL Limit Alarm

PV H Limit Alarm

PV L Limit Alarm

SV H Limit Alarm

SV L Limit Alarm

Output H Limit Alarm

Output L Limit Alarm

Positive Deviation Alarm
Negative Deviation Alarm
Interlock

Configuration Error

Interlock Manual

Interlock Track

MV Positive Rate Limit Alarm
MV Negative Rate Limit Alarm
Interlock H Limit Alarm
Shield Alarm

Interlock L Limit Alarm

Valve Negative Deviation Alarm

Valve Positive Deviation Alarm
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Type

Status

Status

Status

Status

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Status

Status

Alarm

Alarm

Alarm

Alarm

Alarm

Status

Alarm

Alarm

Alarm
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Table 3.8 Flag List (continued)

Flag

D29

D30

Alarm

PVERR

SVERR

Instruction

PV Fault

SV Fault

3.3 RATIOBX Function Block

Type

Alarm

Alarm

Output value of ratio setting function block (RATIOBX) is changed with the value of PV multiplied

by set value of ratio. RATIOBX setting function block is used to control two variables at setting

ratio.

It is a complex function block and its running time is 60us.

Please read “Function Block Overview” and “Control Function Block Application Foundation” first

before using RATIOBX function block.

* RATIOBX

JBEIN

AP

BKINERE BKOUT_]

hods

BKOUTERR |

pO00z

29

3.3.1 Parameter Description

Table 3.9 Parameter instruction and application of RATIOBX Function Block

Name

Basic Para- Range

meters

Settings

MVSCH

MVSCL

SVSCH

SVSCL

SVEU

Description

MV high scale

MV low scale

SV high scale

SV low scale

SV engineer
unit
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Properties

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Application
Reference

The same as
MV actual val-
ue H limit.

The same as
MV actual val-
ue L limit.

The same as
SV actual val-
ue H limit.

The same as
SV actual val-
ue L limit.

Set in the func-
tion block
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Limits

Panel
Display

MVEU

SVDLEN

MVDLEN

MVH

MVL

SVH

SVL

DMVLIM

SHOWMF

Description

MV engineer
unit

SV decimal dig-
its [0,5]

MV decimal dig-
its [0,5]

MV H limit value

MV L limit value

SV H limit value

SV L limit value

MV output rate
variety limits
value. Used to
prevent the MV
from overlarge
modification in a
short time.

Show MF
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation

Application
Reference

properties set-
tings interface.

Set in the func-
tion block

properties set-
tings interface.

Used for data
displayed on
function block
panel (equal to
3 as default).

Used for data
displayed on
function block
panel (equal to
3 as default).

Value range
[MVS-
CL,MVSCH]

Value range
[MVS-
CL,MVSCH]

Value range
[SVS-
CL,SVSCH]

Value range
[SVS-
CL,SVSCH]

Refer to the
“Alarm” in
Function Block
User Manual

When the re-
al-time val-

ue of the
SHOWMF pa-
rameter is set
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Extend
Parameter

Base In-
put Pin
Settings

SHOWSF

BKIN

BKINERR

PV

Csv

TV

SWTR

PVF

Description

Show SF

Feedback input

Feedback sta-
tus input

Process Value

Cascade Input

Track Input Val-

ue

Track
Switch(OF-
F=Not Track,
ON=Track)

PV Reference
Value
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Upload

TRUE

Properties

Operation

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Application

Reference

to ON, the bar
chart on the
panel will dis-
play the re-
al-time value
of the MF pa-
rameter, as
shown in Fig-
ure 3.19.

When the re-
al-time value
of SHOWMF
is ON, display
SVF value on
the panel.

Connect to
BKOUT of
downstream
block

Connect to
BKOUT of
downstream
block ERR

Connect to
measuring
point Al

Connect to
outer loop con-
trol value MV

Connect to
measuring
point Al.
Related para-
meter: SWTR.

Upstream in-
terlock condi-
tion input,
Related para-
meter: TV
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

MF

RSV

SWRCAS

SWIK

MAN_OPT

Description

MV Feedback
Value

Remote Cas-
cade Value

Remote
Cascade
Switch(ON=to
Remote Cas-
cade)

Interlock Input
Mode(0=No
Interlock,1=L-
MAN,2=LTR)

Interlock Value

Control Switch
Source of Man-
ual or Auto
(OFF=Face-
plate Control,
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Upload

- Input Pin

- Input Pin

- Input Pin

- Input Pin

- Input Pin

- Input Pin

Properties

Application
Reference

When the
SHOWMF is
set to ON, the
bar chart on
the panel can
display the re-
al-time value
of that para-
meter. The de-
fault value is
OFF.

Used in con-
junction with
the function
block ITLK_-

A (related with
the OUT_D of
the interlock
function block.)
refer to LMAN/
LTR Modes

Used in con-
junction with
the function
block ITLK -
A (related with
the OUT of the
interlock func-
tion block.) re-
fer to LMAN/
LTR Modes

Connect the
upstream out-
put
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

SV_OPT
MV
BKOUT
Output
Pin
BKOUTERR
BK_OPT
MODE
Opera-
tor Com-
mand
IMODE

Description Upload

ON=Program
Control)

Auto/Cascade
Control Source
Selection(OF-
F=Panel Con-
trol, ON=Pro-
gram Control)

operation output
value

Feedback out-
put value

Feedback sta-
tus value

BKOUT val-
ue switch
(ON=track PV,
OFF=track SV)

Work Mod-

e(1=008,2=I-
MAN,3=TRACK,4=MAN,5=AU-
TO,6=CAS,7=R-
CAS,12=L-

MAN,13=LTR)

Standby

Work Mod-

e(1=008S,2=I-
MAN,3=TRACK,4=MAN,5=AU-
TO,6=CAS,7=R-

CAS,12=L-

MAN,13=LTR)
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Properties

Input Pin

Output Pin

Output Pin

Output Pin

Configuration
Parameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Application
Reference

Connect the
upstream out-
put

Related para-
meter: SWSV

Connect to
electric manual
instrument

Connect to the
BKIN of Up-
stream Block,
Related para-
meter: BK_-
OPT

Connect to
the BKINERR
of Upstream
Block

Related para-
meter: BKOUT

Refer to the
“‘mode and pa-
rameter status
(MODE)” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“mode and pa-
rameter status
(MODE)” sec-
tion in Func-
tion Block User
Manual for de-
tails.
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Operator
Data

MODE_OPT

SWMAN

SWAUTO

SWCAS

RMT_OVRD

LOCK

SWMMV

MMV

Description

ON=auto return,
OFF=manual
return (default)

Manual
Switch(ON=to
Manual)

Auto
Switch(ON=to
Auto)

Cascade
Switch(ON=to
Cascade)

Override Re-
mote Mod-
e(ON=OQverride)

Mode Lock(OF-
F=Un-
lock,ON=Lock)

Whether to
equal to preset
MV value when
switch to manu-
al status

Preset MV Val-
ue(Switch to
Manual)

Percentage SV

7

Upload

FALSE

TRUE

TRUE

TRUE

Properties

Configuration
Parameter

Input Pin

Input Pin

Input Pin

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Application
Reference

Refer to the
“mode and pa-
rameter status
(MODE)” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Related para-
meter: MMV

Enabled when
SWMMV=0ON

Refer to the
“setting value
operation” sec-
tion in Func-
tion Block User
Manual for de-
tails.
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Input
Alarm
Settings

MANMV

PVHH

PVH

PVL

PVLL

PVHYS

NMFLIM

PMFLIM

Description

Manual output
value

PV HH limit
alarm value

PV H limit alarm
value

PV L limit alarm
value

PV LL limit
alarm value

Process value
alarm hystere-
sis

Valve Position
Negative Devia-
tion Alarm Limit

Valve Position

Positive Devia-
tion Alarm Limit
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Application
Reference

Output val-
ue= MANMV in
manual mode

Refer to the
“Input opera-
tion” section in
Function Block
User Manual
for details.

Refer to the
“Input opera-
tion” section in
Function Block
User Manual
for details.

Refer to the
“Input opera-
tion” section in
Function Block
User Manual
for details.

Refer to the
“Input opera-
tion” section in
Function Block
User Manual
for details.

Refer to the
“Input opera-
tion” section in
Function Block
User Manual
for details.
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Ad-
vanced
Calcula-
tion Set-
tings

Alarm

TMFHYS

NSFLIM

PSFLIM

SF_TON

SF_TOFF

BIAS

GAIN

PVHHIND

PVHIND

PVLIND

PVLLIND

Description

Valve Position
Alarm Hystere-
sis Time(s)

SV Negative
Deviation Alarm
Limit

SV Positive De-
viation Alarm

Limit

SV Deviation
Alarm TON(s)

SV Deviation
Alarm TOFF(s)

Modify coeffi-
cient (compen-
sation)

Gain

PVHH limit
alarm indication

PV H limit alarm
indication

PV L limit alarm
indication

PV LL limit
alarm indication
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-
meter

Operation Para-

meter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Application
Reference

Refer to Note1

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Ex-
tended

MVHIND

MVLIND

SVHIND

SVLIND

DMVHIND

DMVLIND

HORLIM

Description

MV H limit
alarm indication

MV L limit alarm
indication

SV H limit alarm
indication

SV L limit alarm
indication

MV positive rate
limit indication

MV negative
rate limit indica-
tion

Extended range
maximum per-
centage
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Upload

Properties

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Monitoring Pa-
rameter

Configuration
Parameter

Application
Reference

tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Alarm” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Output Opera-
tion” section in
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name

Range
Settings

SV Ad-
vanced
Settings

Alarm
Enabled
and Sup-
press

LORLIM

RP

SVTR_OPT

AOF

ENALM

FLAG

Description

Extended range
minimum per- -
centage

Ramp constant TRUE

SV Tracks Per-
centage En- -
able/Disable

Shield module
alarm, On=dis-
able to display
alarm.

TRUE

Alarm Enabled

TRUE

Flag -
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Upload

Properties

Configuration
Parameter

Operation Para-
meter

Configuration
Parameter

Operation Para-
meter

Alarm Parame-
ter

Output Pin

Application
Reference

Function Block
User Manual
for details.

Refer to the
“Output Opera-
tion” section in
Function Block
User Manual
for details.

Related pa-
rameter:
SWRAMP

Refer to the
“Setting Val-
ue Opera-
tion” section in
Function Block
User Manual
for details.

Refer to the
“Integrate Re-
move” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Integrate Re-
move” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Refer to the
“Integrate Re-
move” sec-
tion in Func-
tion Block User
Manual for de-
tails.
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Table 3.9 Parameter instruction and application of RATIOBX Function Block (continued)

Name
00Ss
Settings
Panel
display
settings
MARCO

Note 1. Calculate ratio

SWOOS

OOSVAL

00S_OPT

SVF

T_PEAK

LOCKTAG

Description

Switch of Out
of Service
(ON=Disable)

TRUE

OOS mode out-

TRUE
put value

Output Val-

ue Type in

OO0S Sta- -
tus(ON:MV=00S-
VAL)

(PVF-BIAS)/
PV*GAIN

Recent His-

tory (0O=Not TRUE

Upload

Properties

Operation Para-
meter

Operation Para-
meter

Configuration
Parameter

Monitoring pa-
rameters

Operation Para-

Application
Reference

Set as ON at
the first time of
function block
downloading

Related para-
meter: OOS_-
OPT=0ON

Refer to the
“Calculation
Stop OOS
Mode” sec-
tion in Func-
tion Block User
Manual for de-
tails.

Relevant

parameter:
SHOWSF

¢
Show, 1=2min,2=10min,3=30min 4=1h,5=2h,6=4h,7=8h,8=12h,9=24h)

Interlock Tag
Name

Ratio is calculated according to the following expression:
MV, = SV, x PV, x GAIN + BIAS

SV, : Valid set value of ratio which is enabled set value of ratio after set value of RATIOBX SV is

implemented ramp process of set value. Ramp process of set value is used for bumpless transfer

of function block mode.

GAIN is gain (the default value is 1.0), BIAS is the correction factor for compensation (the default

value is 0.0) The engineering unit of BIAS is the same as MV.

Note 2: SV Deviation Alarm

SVF = (PVF - BIAS) /PV x GAIN;
SV Deviation = SV - SVF;

82



Toolkit User Manual

When SV positive deviation value exceeds the positive alarm limit of SV deviation, the positive
deviation alarm occurs.

When SV positive deviation value is less than or equals the positive alarm limit of SV deviation as
well as the positive deviation alarm elimination delay time is up, the positive deviation alarm will
be eliminated.

When SV negative deviation value exceeds the negative alarm limit of SV deviation as well as the
negative deviation alarm elimination delay time is up, the negative deviation alarm occur.

When SV negative deviation value is less than or equals the negative alarm limit of SV deviation
as well as the negative deviation alarm elimination delay time is up, the negative deviation alarm
will be eliminated.

SV deviation alarm limit can only be set as positive numbers.
Note 3. Bumpless transfer

Bumpless transfer indicates that output value will not be mutant in the mode of transfer function
block. The movement of bumpless transfer which is selected automatically will be different with
difference of output movement and control mode. There are two bumpless transfer modes for
RATIOBX function block: ratio track and ramp movement of set value of ratio.
* Ratio track
When ratio calculation is stopped, set value of ratio SV is calculated according to output
value MV, by which bumpless transfer from manual mode to auto mode can be achieved.

SV = (MV -BIAS) * —————
PV* GAIN

The function of ratio track can be implemented in manual mode (MAN). If PV x GAIN = 0,
then SV = SVH.

* Ramp movement of setting values of ratio
When setting values of ratio SV are changing, the variable of setting values of valid ratio SV,
per second is limited to be less than or equal to the ramp constant RP by the ramp of setting

values of ratio. When function block mode is transferred from manual mode to auto mode,
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SV, calculated according to MV is the initial value of setting values of valid ratio. And when

the setting value SV is changing, the ramp of ratio setting value works.

S

Ramp constant (RP) \
-

1

Scan period

Effective ratic setpoint valus

Figure 3.21 Ramp Principles of Ratio Setting Values

3.3.2 Function Overview

The basic workflow of RATIOBX is shown below.

MAN OPT

BKINERR |
SWIK
SWTR

SV OPT_|
SWRCAS |

RSV
Ccsv

Mode
Calculation

—==( MODE }

o | Setting value

0A
BKIN

Input

" | Processing

- . e
Processing -

BKIN

Operation
Pracessing

IV

v

]

LTRAMAN o
R

\

-

u
Output

— -
IMAN

Figure 3.22 Basic Workflow of RATIOBX

3.3.3 Mode Calculation
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RATIOBX function block supports such running modes as OOS, IMAN, TR, MAN, AUTO, CAS,
RCAS, LMAN and LTR.
Mode Switching

When SWOOS = ON, the mode is the OOS regardless of other mode-related parameters.
When SWOOS = OFF and BKINERR = ON, the mode is the IMAN regardless of other mode-
related parameters.

When SWOOS = OFF, BKINERR = OFF, SWIK = 1, the mode is the LMAN regardless of
other mode-related parameters.

When SWOOS = OFF, BKINERR = OFF, SWIK = 2, the mode is the LTR regardless of other
mode-related parameters.

When SWOOS = OFF, BKINERR = OFF, SWIK = 0, SWTR = ON, the mode is the TR
regardless of other mode-related parameters.

When SWOOS = OFF, BKINERR = OFF, SWIK = 0, SWTR = OFF:

o

If LOCK = ON:

If the previous cycle is in the OOS / IMAN / LMAN / LTR / TR status and it is a manual
degrading, this cycle will be in the MAN status, if it is an automatic degrading, it will enter
the mode prior to OOS / IMAN / LMAN /LTR / TR.

If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status and PVERR =
OFF and SVERR = OFF, the status of this cycle will keep unchanged.

If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status and PVERR =
ON, then this cycle will be in the MAN status.

If the previous cycle is in the RCAS / CAS status and PVERR = OFF and SVERR = ON,
then this cycle will be in the AUTO status.

If the previous cycle is in the MAN / ROUT / AUTO status, and PVERR = OFF and
SVERR = ON, then this cycle will keep unchanged.

If LOCK = OFF and RMT_OVRD = OFF

If SWRCAS = ON, it enters RCAS mode.

If SWRCAS = OFF and SWMAN = ON, then it enters MAN mode.

If SWRCAS = OFF, SWMAN = OFF and SWAUTO = ON, then it enters AUTO mode.

If SWRCAS = OFF, SWMAN = OFF, SWAUTO = OFF and SWCAS = ON, then it enters
CAS mode.

If SWROUT = OFF, SWRCAS = OFF, and SWMAN = ON, it enters the MAN mode.

If SWRCAS = OFF, SWRMAN = OFF, SWAUTO = OFF and SWCAS = OFF and

meanwhile the status of last cycle is OOS/IMAN/LMAN/LTR/TR,

- Ifitis a manual degrading, then this cycle will be in the MAN status. If it is an
automatic degrading, it will enter the mode prior to OOS / IMAN / LMAN / LTR / TR.

- If the previous cycle is in the MAN / RCAS / AUTO / CAS status, the status of this
cycle will not change.
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° If LOCK = OFF and RMT_OVRD = ON
The value of SWRCAS does not affect the mode.
If SWMAN = ON, it enters MAN mode.
If SWMAN = OFF, SWAUTO = ON, then it enters the AUTO mode.
If SWMAN = OFF, SWAUTO = OFF and SWCAS = ON, it enters CAS mode.
If SWMAN = OFF, SWAUTO = OFF, SWCAS = OFF, meanwhile the previous cycle is

OOS/IMAN/LMAN/LTR/TR,

- Ifitis a manual degrading, this cycle will be in the MAN status. If it is an automatic
degrading, it will enter the mode prior to OOS / IMAN / LMAN / LTR / TR.

- If the previous cycle is in the MAN / ROUT / RCAS / AUTO / CAS status, then the
status of this cycle will not change.

Work Mode

* 0O0S
In this mode, the output value MV is set according to the OOS_OPT configuration, where you
can hold the output or output the OOSVAL safety value.

* Initial status (IMAN)
If the feedback value of the downstream function block and feedback status are respectively
connected to BKIN and BKINERR, the output can follow the BKOUT value of the
downstream function block.

* Interlock tracking (LTR)
Interlock tracking mode and the output equals IV.

* Manual Interlock (LMAN)
Manual interlock mode and the output is IV.

¢ Tracking (TR)
The function block is in the tracking status, and the output is the tracking input value TV. The
output MV still has the effect to limit the amplitude. If the TV value exceeds the limiting range,
it will be forced to be within the limiting value, that is, MV = MVL when TV <MVL and MV =
MVH when TV> MVH.

* Manual mode(MAN)
Set manually, MV = MANMYV, and the output MV has a limiting effect on amplitude.

* Automatic mode
Automatic control output. BKOUTERR = OFF when it is in the automatic mode, while
BKOUTERR = ON when it is in other modes;

¢ (Cascade (CAS)
The setting value CSV comes from the output of the upstream module.
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* Remote Cascade (RCAS)
Remote cascade, the setting value RSV comes from the sequence control or upper layer
software.

The Degrading of Function Block Modes

The degrading of function block mode is divided into manual degrading and automatic degrading.
The default setting is manual degrading. The standby working mode (IMODE) corresponding to
each working mode (MODE) is only a reference for field operators.

*  When MODE_OPT = OFF, the function block mode adopts manually degrading.

*  When MODE_OPT = ON, the function block mode adopts automatically degrading.

* Regardless of automatically or manually degrading, if a degrading occurred after the system
had a cold start, it goes into manual mode.

3.3.4 Input Processing

The process input variable PV has 4 amplitude alarms: HH limit alarm (PVHH), H limit alarm
(PVH), L limit alarm (PVL), and LL limit alarms (PVLL). It has an alarm hysteresis function. When
PV is greater than or equal to PVHH, the HH limit alarm occurs; when PV is greater than or equal
to PVH, the H limit alarm occurs; when PV is less than or equal to PVL, a L limit alarm occurs;
when PV is less than or equal to PVLL, a LL limit alarm occurs, and the alarm has functions to
generate or eliminate the delay.

These four values must satisfy the following relationships: PVHH - PVHYS > PVH, PVH - PVHYS
> PVL + PVHYS, PVL > PVLL + PVHYS.
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Figure 3.23 Alarm Processing of RATIOBX
3.3.5 Setting Values

This section mainly introduces how the RATIOBX function block processes set values.
Track Setting Values

By configuring SVTR_OPT to determine whether or not the setting value tracks the measured

value:
* when SVTR_OPT = ON, it tracks;
* when SVTR_OPT = OFF, it doesn’t track. When it is not tracking, slight disturbance will occur

if you switch the mode from the manual to the automatic.
Setting Values Selection

* When itis in cascade RCAS mode, SV is equal to CSV.
®* When itis in remote cascade RCAS mode, SV is equal to RSV.

* When it is automatic, the setting value is equal to SV, and CSV is equal to SV.

The Limiting Amplitude of Setting Values and Alarms
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The H limit (SVH) of setting values must be greater than or equal to the L limit (SVL). Otherwise,
the amplitude limiting will not work meanwhile a configuration alarm (CFGERR) will be generated.
The setting value SV is limited between the H limit SVH and the L limit SVL of setting values.
When setting values exceed the range specified by SVH and SVL, then they will be limited to the
H and L limits and alarm. If SVH <SVL, the amplitude limiting won’t work.

3.3.6 Operation Processing

Ratio Calculation

MV = SV x PV x GAIN + BIAS

The Feedback Calculation of SV

SVF= (PVF-BIAS) / ( PV x GAIN)

The Feedback Deviation Alarm of SV

SV deviation = SV - SVF

If SV deviation < -NSFLIM is satisfied, then NSF alarm will be issued. If SV deviation>PSFLIM is
satisfied, then PSF alarm will be issued.

The deviation supports delay being generated and eliminated, which means you can by SF_TON,
set the hysteresis time of the generation of SV deviation alarm while by SF_TOFF, set the

hysteresis time of the elimination.
Switching without Disturbance

Switching without disturbance means the output value won’t vary suddenly when function block
modes are switched. The switching acts without disturbance are different responding to different
control output acts and control modes and will be selected automatically. RATIOBX function block
has two ways of switching without disturbance: ratio tracking and the ramp act of ratio values.
* Ratio Tracking
when the ratio calculation stops, the ratio value SV is obtained from the operation output
value MV in a reversed way, which can realize switching from manual to automatic modes
without any disturbance.

SV = (MV - BIAS )% ————
PV *GAIN

Ratio tracking is performed in the manual mode(MAN). If PV x GAIN = 0 is satisfied, then SV
= SVL.

* Ramp Acts of Ratio Values
when the ratio value SV varies, the ramp of ratio value will make the variable of the effective
ratio value SV, limited within the ramp constant RP per second. When the function block is

switched from manual to automatic mode, the SV, that is derived from MV in a reversed way,
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will be set as the initial value of the effective ratio value. Then, when the setting value SV

varies, the ramp of the ratio value will work.

o
o P i)

Ramp constant (RP) \
Effective ratio sefpoint valus

Figure 3.24 The ramp of the ratio value
3.3.7 Output Processing
This section mainly introduces how the RATIOBX function block processes output.
Output the Amplitude Limiting and Alarms

If the output value exceeds its amplitude limiting value, the amplitude of the output will be limited
and an alarm will be issued. The maximum amplitude limiting of the output (MVH) must be greater
than or equal to the minimum amplitude limiting of the output (MVL), otherwise the amplitude
limiting will not work and a configuration alarm (CFGERR) will be generated.

The MVH must be less than HORLIM x (MVSCH - MVSCL) / 100 + MVSCH, and the MVH must
be greater than MVSCL - LORLIM x (MVSCH - MVSCL) / 100.

When MVLM_OPT = ON, IMAN, MAN, LMAN mode is limited by MVH and MVL.

When MVLM_OPT = OFF, IMAN, MAN, LMAN modes are not limited by MVH and MVL, but must
be within the range of [MVSCL - LORLIM x (MVSCH - MVSCL) / 100, HORLIM x (MVSCH -
MVSCL) /100 + MVSCH].

The amplitude limiting doesn’t work in OOS mode.

In other modes, when the output value exceeded its amplitude limiting value, the amplitude of the

output will be limited and an alarm will be issued.
The Amplitude Limiting of the Output Rate and Alarms

When the varying rate of the output exceeds the variable of the amplitude limiting, the output

will be limited and an alarm will be issued. The rate limit is only detected in the automatic and
cascade status. In the automatic, cascaded status, an alarm will occur when the varying rate of
the output MV exceeds the amplitude limiting of its rate DMVLIM. When the increased rate of MV
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exceeds DMVLIM, a positive rate alarm occurs, that is, DMVHIND = ON; when the decreased
rate of MV exceeds DMVLIM, a negative rate alarm occurs, that is, DMVLIND = ON. When

the amplitude limiting of rate occurs, the output is increased or decreased by the values of the

amplitude limiting of rate.

3.3.8 BKOUT Processing

BKOUT tracks the measured value when BK_OPT = ON, and BKOUT tracks the setting value
when BK_OPT = OFF.
When the mode is in CAS or RCAS, then BKOUTERR = OFF, while BKOUTERR = ON in other

modes.

3.3.9 Others

Fast increase and decrease
There are fast increase, fast decrease, slow increase, and slow decrease buttons on the
panel. Users can modify MV or SV through these buttons.
°  MODE = MAN
In this mode, these four buttons on the panel are available for MV. The amplitude
(engineering amount) of fast increase and decrease is equal to (MVSCH - MVSCL)
x FMV / 100, and the amplitude of slow increase and decrease is equal to (MVSCH -
MVSCL) x SMV / 100.
° MODE = AUTO
In this mode, these four buttons on the panel are available for SV. The amplitude of
the fast increase and decrease is equal to (SVSCH - SVSCL) x FSV / 100, and the
amplitude of the slow increase and decrease is equal to (SVSCH - SVSCL) x SSV / 100.
The increase / decrease buttons are invalid in other modes.
Manual, automatic signal source and internal, external given signal source selection
The manual signal source can be selected through the parameter MAN_OPT. When
MAN_OPT = ON is satisfied, the auto and cascade buttons on the panel cannot be operated.
You can use the parameter SV_OPT to select the signal source given inside or outside.
When SV_OPT = ON is satisfied, the cascade buttons on the panel cannot be operated.
Decimal places
The configuration of the SVDLEN and MVDLEN parameters involved in the control function
block library is used to display data on the function block panel.
Whether or not the bar graph on the panel shows MF and valve position deviation alarm
SHOWMF

91



Toolkit User Manual

¢ Whether or not the bar graph on the panel displays the SV deviation alarm SHOWSF.
* The latest historical segment T_PEAK displayed on the panel trend

3.3.10 Panel Parameter Instruction

RATIOBX 60 000
NR ® oo
IMAN
[@f[%]
sv | 0.000 "
SVR | 0.000
10,000
MY | 0.000
0%
* poooo
0.000  is:1F:47 16:1%:11 16:14:35 16:14:59, o .
ese e MF Alarm(%) SUP
» 100.000 -
|| L N 100.000 -
TMFHYS 00 s
SF Alarm SUP - PY Value
B B - 100.000 .
pV 0.000
» 100.000 r
N ] TON 00 s PVF 0.000
TOFF 00 s
om0 oo DMVLIM(%/5) ALM - SUP— Override
PDMY Alarm r r
svY MYy NDMV Alarm | r u
|6z || |- DMVLIM | 100.000

Figure 3.25 RATIBOX Function Block Panel Parameter

Table 3.10 Operation Instruction for Panel Parameter

Function Block Parame- Initial Val-

Panel Parameter Name Application Description
ter Name ue PP P
PMF PMF - Valve Position Positive Deviation Alarm
Valve off-
set alarm Valve Position Negative Deviation
¥ NME NME i \Y iti gativ viati
(%) Alarm
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Table 3.10 Operation Instruction for Panel Parameter (continued)

Panel Parameter Name

SV offset
alarm

PV para-
meters

MV rate
ampli-
tude lim-
iting

Override

SUP

TMFHYS

PSF

NSF

TON

TOFF

SUP

PV

PVF

ALM

SUP

DMVLIM

Override

3.3.11 Flag

Table 3.11 Flag List

Flag

DO

D1

D2

D3

Alarm

00s

IMAN

MAN

TR

Function Block Parame-

ter Name

PMFSUP

NMFSUP

PVHYS

PSF

NSF

SF_TON

SF_TOFF

PSFSUP

NSFSUP

PV

PVF

DMVH

DMVL

DMVHSUP

DMVLSUP

DMVLIM

RMT_OVRD

Initial Val-
ue

0.000

100.000

OFF

Description

Disable

Initialize Manually

Manual

Track
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Application Description

PMF Alarm Suppress Status
NMF Alarm Suppress Status
Process Value Alarm Hysteresis
SV Positive Deviation Alarm

SV Negative Deviation Alarm
SV Deviation Alarm TON(s)

SV Deviation Alarm TOFF(s)
PSF Alarm Suppress Status
NMF Alarm Suppress Status
Process Value

PV Reference Value

MV Positive Rate Limit Alarm
MV Negative Rate Limit Alarm
DMVH Alarm Suppress Status
DMVL Alarm Suppress Status
MV Output Rate Variety Limit Value

Override Remote Mode(ON=OQverride)

Type

Status
Status
Status

Status
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Table 3.11 Flag List (continued)

Flag Alarm Description Type
D4 AUTO Auto Status
D5 CAS Cascade Status
D6 RCAS Remote Cascade Status
D8 PVHH PV HH Limit Alarm Alarm
D9 PVLL PV LL Limit Alarm Alarm
D10 PVH PV H Limit Alarm Alarm
D11 PVL PV L Limit Alarm Alarm
D12 SVH SV H Limit Alarm Alarm
D13 SVL SV L Limit Alarm Alarm
D14 MVH Output H Limit Alarm Alarm
D15 MVL Output L Limit Alarm Alarm
D18 LK Interlock Status
D19 CFGERR Configuration Error Alarm
D20 LMAN Interlock Manual Alarm
D21 LTR Interlock Track Alarm
D22 DMVH MV Positive Rate Limit Alarm Alarm
D23 DMVL MV Negative Rate Limit Alarm Alarm
D25 AOF Shield Alarm Status
D27 NMF Valve Negative Deviation Alarm Alarm
D28 PMF Valve Positive Deviation Alarm Alarm
D29 NSF SV Negative Deviation Alarm Alarm
D30 PSF SV Positive Deviation Alarm Alarm

3.4 SPLITBX Control Function Block

The input signal is allocated by split control function block according to each range of two output.

It only has the control output action of position type.
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It is a complex function block and the running time is 50ps.

Please read the “Function Block Overview” and “Control Function Block Application Foundation’

in Function Block User Manual before using SPLITBX function block.

* SFLITBX

_csy b
_IBKINA [
_IBKINERR1 BKOUT |
_IBKINZ BKOUTERR |
_IBKINERRZ

pOo0E a#

3.4.1 Parameter Description

Table 3.12 Parameter instruction and application of SPLITBX Function Block

Name
Basic
Range
Parame- .
Settings
ters

SVSCH

SVSCL

MVSCH1

MVSCLA1

MVSCH2

MVSCL2

SVEU

MVEU1

MVEU2

Description

SV high scale

SV low scale

MV1 high value

MV1 low value

MV2 high value

MV2 low value

SV engineer unit

MV1 actual value
unit

MV2 actual value
unit
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Properties

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Application Refer-
ence

Make sure that
SVSCH is greater
than or equal to
SVSCL.

Make sure that
SVSCH is greater
than SVSCL.

The same as MV1
actual value H limit.

The same as MV1
actual value L limit.

The same as MV2
actual value H limit.

The same as MV2
actual value L limit.

Set in the function
block property set-
tings interface.

Set in the function
block property set-
tings interface.

Set in the function
block property set-
tings interface.
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Name

Output
Action
Limit
Setting

Limits

Di-
rect/Re-
verse

SVDLEN

MVDLEN1

MVDLEN2

SRH1

SRL1

SRH2

SRL2

MVH1

MVL1

MVH2

MVL2

SVH

SVL

SWPN1

Description

SV decimal digits
[0,9]

MV1 decimal dig-
its [0,5]

MV2 decimal dig-
its [0,5]

Output1 action
maximum

Output1 action
minimum

Output2 action
maximum

Output2 action
minimum

MV1 H limit value

MV1 L limit value

MV2 H limit value

MV2 L limit value

SV H limit value

SV L limit value

Output 1
Direct/Re-
verse Selec-
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Application Refer-
ence

Used for function
block panel display-
ing data (equal to 3
as default).

Used for function
block panel display-
ing data (equal to 3
as default).

Used for function
block panel display-
ing data (equal to 3
as default).

Refer to Note1, 3

Refer to Notet, 3

Refer to Note1, 3

Refer to Note1, 3

Value range [MVS-
CL,MVSCH]

Value range [MVS-
CL,MVSCH]

Value range [MVS-
CL,MVSCH]

Value range [MVS-
CL,MVSCH]

Value range [SVS-
CL,SVSCH]

Value range [SVS-
CL,SVSCH]

SWPN1 = OFF, di-
rect, SWPN1 =0ON,
reverse.
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Name

Extend-
ed Para-
meters

Switch
Settings

Panel
display
settings

Base In-
put Pin
Settings

SWPN2

SHOWMF1

SHOWMF2

Csv

BKIN1

BKINERR1

BKIN2

BKINERR2

TV

TV2

SWTR

MF1

MF2

MAN_OPT

Description

tion:ON=Reverse
action

Output 2
Direct/Re-

verse Selec-
tion:ON=Reverse
action

Show MF1

Show MF2

Cascade

Feedback value1
input

Feedback sta-
tus1 input

Feedback value2
input

Feedback sta-
tus2 input

Track input value
1

Track input value
2

Track switch:
OFF=not track,
ON-=track

MV1 Feedback
Value

MV2 Feedback
Value

Control Switch

Source of Man-
ual or Auto (OF-
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Upload

TRUE

TRUE

TRUE

Properties

Operation Pa-
rameter

Operation

Operation

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Application Refer-
ence

SWPN2 = OFF, di-
rect, SWPN2 = ON,
reverse.

Connect to outer
loop control value
MV

Connect to down-
stream BKOUT

Connect to down-
stream BKOUTERR

Connect to down-
stream BKOUT

Connect to down-
stream BKOUTERR

Connect to measur-
ing point Al

Connect to measur-
ing point Al

Upstream interlock
condition input,
Related parameter:
TV

Connect the up-
stream output
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Name

Output
Pin

Opera-
tor Com-
mand

SV_OPT

MV1

MV2

BKOUT

BKOUTERR

MODE

IMODE

MODE_-
OPT

Description Upload

F=Faceplate
Control, ON=Pro-
gram Control)

Auto/Cascade
Control Source
Selection(OF-
F=Panel Control,
ON=Program
Control)

Operation Output
Value 1

Operation Output
Value 2

Feedback output
value

Feedback status
value

Work Mod-
e(1=008S,2=I-

MAN,3=TRACK,4=MAN,5=AU-

TO,6=CAS)

Standby Work
Mode(1=00S,
2=IMAN,
3=TRACK,
4=MAN, 5=AU-
TO, 6=CAS)

ON-=auto return,
OFF=manual re- -
turn (default)
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Properties

Input Pin

Output Pin

Output Pin

Output Pin

Output Pin

Monitoring
Parameter

Monitoring
Parameter

Configuration
Parameter

Application Refer-
ence

Connect the up-
stream output
Related parameter:
PSWSV, SWSV

Connect to electric
manual instrument
Refer to Note1

Connect to electric
manual instrument
Refer to Note1

Connect to the BKIN
of Upstream Block,
Related parameter:
BK_OPT

Connect to the
BKINERR of Up-
stream Block

Refer to the “Mode
and Parameter Sta-
tus (MODE)” section
in the Function Block
User Manual for de-
tails

Refer to the “Mode
and Parameter Sta-
tus (MODE)” section
in the Function Block
User Manual for de-
tails

Refer to the “Mode
and Parameter Sta-
tus (MODE)” section
in the Function Block
User Manual for de-
tails
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Name

Operator

Data

Ad-
vanced

Calcula-
tion Set-

tings

Alarm

SWMAN

SWAUTO

SWCAS

MANMV1

MANMV2

SV

SwW

RP1

RP2

RP_OPT

SVHIND

SVLIND

MV1HIND

Description

Manual
Switch(ON=to
Manual)

Auto
Switch(ON=to
Auto)
Cascade
Switch(ON=to

Cascade)

Manual output
value1

Manual output
value2

SV

Selector Switch

Balance ramp
coefficient1

Balance ramp
coefficient2

Balance ramp
mode

SV H limit alarm

indication

SV L limit alarm

indication

MV1HAIlarm
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Upload

TRUE

TRUE

TRUE

TRUE

TRUE

Properties

Input Pin

Input Pin

Input Pin

Operation Pa-

rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Operation Pa-
rameter

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Application Refer-
ence

Output value= MAN-
MV in manual mode

Refer to Note1

Value range [SVS-
CL,SVSCH]

Refer to Note2

Related parameter:
SW

Related parameter:
SW

Refer to Note 7

Refer to the “Inte-
grate Remove” sec-
tion in the Function
Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-
tion in the Function
Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-
tion in the Function
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Name

Ex-
tended
Range
Settings

Alarm
Enabled
and Sup-
press

MV1LIND

MV2HIND

MV2LIND

HORLIM1

LORLIM1

HORLIM2

LORLIMZ2

AOF

Description

MV1LAlarm

MV2HAIlarm

MV2LAlarm

Output 1Extend-
ed range maxi-
mum percentage

Output 1Extend-
ed range mini-
mum percentage

Output 2Extend-
ed range maxi-
mum percentage

OQutput 2Extend-
ed range mini-
mum percentage

Shield module
alarm,, On=dis-
able to display
alarm
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Upload

TRUE

Properties

Monitoring
Parameter

Monitoring
Parameter

Monitoring
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Configuration
Parameter

Operation Pa-
rameter

Application Refer-
ence

Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-
tion in the Function
Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-
tion in the Function
Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-
tion in the Function
Block User Manual
for details

Refer to the “Output
Calculation” section
in the Function Block
User Manual for de-
tails

Refer to the “Output
Calculation” section
in the Function Block
User Manual for de-
tails

Refer to the “Output
Calculation” section
in the Function Block
User Manual for de-
tails

Refer to the “Inte-
grate Remove” sec-
tion in the Function
Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-
tion in the Function
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Application Refer-

Name Description Upload Properties
ence

Block User Manual
for details

Refer to the “Inte-
Alarm Para- grate Remove” sec-
ENALM Alarm Enabled TRUE meter tion in the Function
Block User Manual
for details

Refer to the “Inte-
grate Remove” sec-

FLAG Flag - Output Pin tion in the Function
Block User Manual
for details

MV1 safety pro-
tection input in-

GMVA1 TRUE Operation -
crease or de-
crease value
Ampli- MV2 safety pro-
tude lim- tection i tin-
u e lim GMV2 ection input in TRUE Operation )
iting set- crease or de-
tings crease value
SV safety pro-
tection input in-
Gsv ection input in TRUE Operation ]
crease or de-
crease value
Recent His-
tory (0O=Not
Show, 1=2min,
Panel ]
displa T_PEAK 2=10min, TRUE  Operation
< etﬁn ys - 3=30min, 4=1h, P
g 5=2h, 6=4h,
7=8h, 8=12h,
9=24h)
Valve1 Position
NMFLIM1 Negative Devia- TRUE Operation -
Offset tion Alarm Limit
alarm
settings Valve1 Position

PMFLIM1 Positive Devia- TRUE Operation -
tion Alarm Limit
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Table 3.12 Parameter instruction and application of SPLITBX Function Block (continued)

Application Refer-

Name Description Upload Properties
ence
Valve1 Position
TMFHYS1 Alarm Hysteresis = TRUE Operation -
Time(s)
Valve2 Position
NMFLIM2 Negative Devia- TRUE Operation -
tion Alarm Limit
Valve2 Position
PMFLIM2 Positive Devia- TRUE Operation -
tion Alarm Limit
Valve2 Position
TMFHYS2 Alarm Hysteresis = TRUE Operation -
Time(s)
Disable feature Set as ON at the
SWOOS of Function block TRUE Operation Pa- first time of func.tlon
and ON means rameter block downloading
disable Refer to '\°t€®
OO0S mode safe Operation Pa-  Related parameter:
OOSVAL value 1 TRUE rameter O0S_OPT=ON
00sS OOS mode safe Operation Pa Related parameter:
Settings OOSVAL2 value 2 TRUE rameter OOS_OPT=ON
Output Val-
ueu'IF')u o :] Refer to the “Cal-
yp i ) culation Stop OOS
0O0S Sta- Configuration ) .
OO0S_OPT - Mode” section in the
tus(ON:MV1=00S- Parameter Eunction Block User
VAL1,MV2=00S- Manual for details
VAL2)

Note 1. Calculate output value

The two output values MV1 and MV are calculated by SPLITBX function block according to SV.
Users can preset the range of the output value (SRH1, SRL1, SRH2, SRL2) according to SV. The
range of output value must be in the range of SV and SRH1>SRL1, SRH2>SRL2, SRL1=SVSCL,
SRH2=SVSCH.

MV1 and MV2 can be calculated by the following expression:

MV, = CALC , + BL (n)

When MV outputs forward:
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MVSCH | = MVSCL
CALC , = MVSCL |, + ’ Lx(SV —SRL )
SRH , - SRL,

When MV outputs backward:

MVSCH , = MVSCL ,
CALC , = MVSCH , - *(SV = SRL,)
SRH , - SRL,

i=1 or 2, and BL; (n) is balance item.

Note 2. Selection Switch (Signal allocation switch)

The function block calculates output value of each output pin according to SV and allocates
signals to output terminals. And output pin can be specified by signal allocation switch.
When SW=0, signal allocation is stopped;

When SW=1, only MV1 is allocated signal;

When SW=2, only MV2 is allocated signal;

When SW=3, the two output pin are allocated signal.

Output pin not selected by SW tracks TV value.

Note 3. Control movement direction

Direct movement: Output value MV changes in the same direction with set value SV.

Reverse movement: Output value MV changes in the reverse direction with set value SV.

Note 4. Limit set value

Set value SV is limited between high limit of set value SVH and low limit of set value SVL.
Low limit of output 1 movement is equal to low limit of set value range;

High limit of output 2 movement is equal to high limit of set value range;

High limit of output 1 movement is less than or equal to high limit of set value range;

Low limit of output 2 movement is less than or equal to low limit of set value range.

Note 5. SV fallback

SV fallback function is used to keep set values consistent for bumpless transfer. In auto and
manual mode, CSV is equal to SV. In cascade mode, SV is equal to CSV.

When only one channel of the function block is used to output and the function block is in auto or
manual mode, set value will be figured out inversely according to the manual value.

When two channels of the function block are used to output and the function block is in the mode

of manual or track, set value will be figured out inversely according to the manual values of two
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channels. If differential value between reversely calculated SV and SV is smaller than 1% of the
range, reversely calculated SV fallbacks, otherwise does not fallback.

When MV is direct output:

_ (MV, = MVSCL ,)* (SRH , = SRL ,) .

SV, SRL,
(MVSCH , — MVSCL ;)
When MV is reverse output:
(MVSCH . - MV ,)*(SRH , — SRL )
SV, = ‘ d J =+ SRL,
(MVSCH , = MVSCL ,)
i=1 or 2.

Note 6. Mode process

When SWOQOS is OFF, if BKINERR1 and BKINERR2 are ON, the function block is in IMAN mode;
if one of them is OFF, the function block will be change to other valid mode from IMAN. Output
of the one with value OFF is in manual mode and output value of the one with value ON tracks

corresponding BKIN value.

Note 7. Balance ramp mode selection

RP_OPT =0, normal mode, SPLITBX function block switch from other modes to AUTO or CAS
mode, and the output ramps according to the set balanced ramp coefficient.

RP_OPT =1, apart from normal mode, the handoperator’s working mode in the downstream
switch from MAN to AUTO, and the output also ramps according to the set balanced ramp

coefficient.

3.4.2 Function Overview

The basic workflow of SPLITBX is shown below.
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| BKINERR | -
LSWIR | cayiation [ —MODE
| MAN OPT | S
SV OPT BKOUT - BKOUT
. . Processing |—= BKOUTERR
csv | H— Setting \_/alue
— | Processing . , Y
- | Operation
. Processing | |
| BKIN |
} IMAN .
| BKIN ] - Output e
Processing -
v TR —y
MF | alVE PO3itioN
Detection

Figure 3.26 The basic workflow of SPLITBX

3.4.3 Mode Calculation

SPLITBX function block supports such work modes as OOS, IMAN, TR, MAN, AUTO and CAS.

Mode Switching

*  When SWOOS = ON, the mode is the OOS regardless of the value of other mode-related

parameters.

®* When SWOOS = OFF and BKINERR = ON, the mode is the IMAN regardless of the value of

other mode-related parameters.

*  When SWOOS = OFF, BKINERR = OFF, SWTR = ON, the mode is the TR regardless of the
value of other mode-related parameters.

*  When SWOOS = OFF, BKINERR = OFF, SWTR = OFF and SWMAN=O0N, it enters MAN

mode.

*  When SWOOS = OFF, BKINERR = OFF, SWTR = OFF, SWMAN = OFF and SWAUTO=0N,
it enters AUTO mode.

*  When SWOOS = OFF, BKINERR = OFF, SWTR = OFF, SWMAN=OFF, SWAUTO = OFF and
SWCAS=0N, it enters CAS mode.

Work Mode
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00S

In this mode, the output value MV is set values according to the OOS_OPT configuration,
where you can hold the output or output the OOSVAL safety value.

Initial status (IMAN)

If the feedback value of the downstream function block and feedback status are connected
to BKIN and BKINERR, the output can follow the BKOUT value of the downstream function
block.

Tracking (TR)

The function block is in the tracking status, and the output is the tracking input value TV. The
output MV still has the effect to limit the amplitude. If the TV value exceeds the limiting range,
it will be forced to be within the limiting value, that is, MV = MVL when TV <MVL and MV =
MVH when TV> MVH.

Manual (MAN)

Set manually, MV = MANMV, and the output MV has a limiting effect on amplitude.

AUTO

Automatic control output. BKOUTERR = OFF when it is in the automatic mode, while
BKOUTERR = ON when it is in other modes;

Cascade (CAS)

The setting value CSV comes from the output of the upstream module.

The Degrading of Function Block Modes

The degrading of function block mode is divided into manual degrading and automatic degrading.

The default setting is manual degrading. The standby working mode (IMODE) corresponding to

each working mode (MODE) is only a reference for field operators.

When MODE_OPT = OFF, the function block mode adopts manually degrading.
When MODE_OPT = ON, the function block mode adopts automatically degrading.
Regardless of automatically or manually degrading, if a degrading occurred after the system

had a cold start, it goes into manual mode.

3.4.4 Setting Values

The selection of setting values

When the function block is in the automatic mode, the setting value is equal to SV and CSV is

equal to SV.

The amplitude limiting of setting values
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Limit the setting value SV between the SVH and SVL.

* SRL1 is equal to the minimum limit of the setting value.

* SRH2is equal to the maximum limit of the setting value.

®* SRH1 cannot be greater than the maximum limit of the setting value.

® SRL2 cannot be less than the minimum limit of the setting value.
Setting Value Degrading

Setting value degrading makes the setting value consistent and makes switching without
disturbance. In manual and automatic modes, it makes CSV equal to SV while in the cascade
mode, it makes SV equal to CSV.

When only one channel is configured as output and if it is in the manual or tracking status, you
can get the setting value reckoned as per the values set manually.

When two channels are configured as output and if it is in the manual or tracking status, you can
get the setting value reckoned as per these two-channel values set manually. If the setting value
reckoned as per the values set manually is less than the 1% of the measuring range, then the
values will degrade. Otherwise, it won't.

When MV outputs forward:

_ (MY, -MVSCL )*(SRH , =SRL,) _

sV, SRL,
(MVSCH , — MVSCL ,)
When MV outputs backward:

MVSCH . — MV )*(SRH . — SRL,
SV,=( VSCH )*(SRH, =S ')+SRL,
(MVSCH , - MVSCL ,)

(i=1or 2)

3.4.5 Output Processing

SPLITBX function block figures out two values MV1 and MV2 as per SV. Users can set the
movement range of MV1 and MV2 in advanced based on SV (SRH1, SRL1, SRH2, SRL2) and
their values shall be within the range of SV, and SRH1>SRL1, SRH2>SRL2, SRL1=SVSCL,
SRH2=SVSCH is required.

MV1 and MV2 can be obtained by the following expression:

MV, = CALC , + BL (n)

When MV outputs forward:

MVSCH | = MVSCL |,
CALC , = MVSCL , + ; L*(SV - SRL,)
SRH , - SRL

When MV outputs backward:
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MVSCH , - MVSCL ,

CALC , = MVSCH , - L#(SV - SRL,)

(i=1o0r2,an

SRH , - SRL,

d BL:(") s the balance item)

3.4.6 Switch

This function block figures out the operational output value for each output tag as per SV and

assign signals to the output terminal. However, you can make the switch to point to a specific

output tag by assigning signals.

When SW=0 is satisfied, signal assigning is stopped.

When SW=1 is satisfied, it only assigns signals to MV1.
When SW=2 is satisfied, it only assigns signals to MV2
When SW=3 is satisfied, it assigns signals to two output tags.

The operational output tag not selected by SW tracks TV.

3.4.7 Action Direction

Forward action: the operational output value MV has positive correlation with the setting
value SV;
Backward action: the operational output value MV has negative correlation with the setting

value SV.

3.4.8 Others

Fast increase and decrease

There are fast increase, fast decrease, slow increase, and slow decrease buttons on the

panel. Users can modify MV or SV through these buttons.

°  MODE = MAN
In this mode, these four buttons on the panel are available for MV. The amplitude
(engineering amount) of fast increase and decrease is equal to (MVSCH-MVSCL) x
FMV /100, and the amplitude of slow increase and decrease is equal to (MVSCH-
MVSCL) x SMV / 100.

° MODE = AUTO
In this mode, these four buttons on the panel are available for SV. The amplitude of the
fast increase and decrease is equal to (SVSCH-SVSCL) x FSV / 100, and the amplitude
of the slow increase and decrease is equal to (SVSCH-SVSCL) x SSV / 100.

The increase / decrease buttons are invalid in other modes.
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* Manual, automatic signal source and internal, external given signal source selection
The manual signal source can be selected through the parameter MAN_OPT. When
MAN_OPT = ON is satisfied, the auto and cascade buttons on the panel cannot be operated.
You can use the parameter SV_OPT to select the signal source given inside or outside.
When SV_OPT = ON is satisfied, the cascade buttons on the panel cannot be operated.

* Decimal places
The configuration of the SVDLEN and MVDLEN parameters involved in the control function
block library is used to display data on the function block panel.

* Whether or not the bar graph on the panel shows MF and valve position deviation alarm
SHOWMF

* The latest historical segment T_PEAK displayed on the panel trend

3.4.9 Panel Parameter Instruction
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SPLITBX
NR ¢
IMAN
sv | 100.00000

t/s

MY 0.00000

L

MY 2 0.00000

O

100.00000 40000000 40000000
. S

— | |

000000 000000 000000

SV MVl MV2

636 &

100, 00000

=0, 00000

501, 00000

A0, 00000

20, 00000

0.00000 15:14:29

16:14:53

16:15:17 16:15:41 o

Alarm | Config
MV1 Limits(L)

H | 100.00000

L 0.00000
MV2 Limits{%)

H 100.00000

L 0.00000
SY Limits(t/s)

H | 100.00000

L 0.00000

ALM SUP
[ [
[ [

ALM| SUP
[ [
[ [

ALM| SUP
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Alarm  Config
MY1 Action Limits(t/s) MY 2 Action Limits(t/s)
H | 100.00000 H [ 10000000
L [ ooo000 L [ oo00000
M¥1 Balance Ramp(L/s) MY 2 Balance Ramp({%/s)
RPL | 100.00000 RP2 | 100.00000
Qutput 1 Output 2
[ v [

Change Limits of S¥ & MY

GSV 0.00000 /s

GMV1 0.00000 L
GMV2 0.00000 o

i

Figure 3.27 SPLITBX Function Block Panel Parameter

Table 3.13 Operation Instruction for Panel Parameter

Function Block Parame- Initial Val-
Panel Parameter Name Application Description
ter Name ue

Output 1 Operation Action Maxi-
mum

T

SRHA1 100.000

Output 1 Operation Action L Lim-

L SRLA1 0.000 .
it Value
MV1 Lim- .
its(L) MVH1_B - MV1 H Limit Alarm
ALM
MVL1_B - MV1 L Limit Alarm
MVH1SUP - MVH1 Alarm Suppress Status
SUP
MVL1SUP - VL1 Alarm Suppress Status
Alarm
H SRH2 100.000 Output 2 Operation Action Maxi-
mum
2 ion Action L Lim-
L SRL2 0.000 putput Operation Action L Lim
it Value
MvzMv2 MVH2_B MV2 H Limit Alarm
. . 0, — -
Limits (%) ALM
MVL2_B - MV2 L Limit Alarm
MVH2SUP - MVH2 Alarm Suppress Status
SUP

MVL2SUP - MVL2 Alarm Suppress Status
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Table 3.13 Operation Instruction for Panel Parameter (continued)

Panel Parameter Name

PMF1

NMF1

MF1 Alar-
m(L)
SUP

TMFHYS1

PMF2

NMF2

MF2
Alarm (%)
SUP

TMFHYS2

SV Limits = ALM

SUP
MV1 Ac- H
tion Limit:
ion Limits L
MV2 Ac- H
tion Limit:
ion Limits L
MV1 Bal-
ance RP1

Ramp

Function Block Parame- Initial Val-

ter Name

PMF1

NMF1

PMF1SUP

NMF1SUP

TMFHYS1

PMF2

NMF2

PMF2SUP

NMF2SUP

TMFHYS2

SVH
SVL
SVH_B
SVL_B
SVHSUP
SVLSUP
MVH1
MVL1
MVH2

MVL2

RP1
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ue

0.0

100.0

0.0

100.0

0.0

100.0

0.0

100.0

Application Description

Valve1 Position Positive Devia-
tion Alarm

Valve1 Position Negative Devia-
tion Alarm

PMF1 Alarm Suppress Status
NMF1 Alarm Suppress Status

Valve1 Position Alarm Hysteresis
Time(s)

Valve2 Position Positive Devia-
tion Alarm

Valve2 Position Negative Devia-
tion Alarm

PMF2 Alarm Suppress Status
NMF2 Alarm Suppress Status

Valve2 Position Alarm Hysteresis
Time(s)

SV H Limit Value

SV L Limit Value

SV H Limit Alarm

SV L Limit Alarm

SVH Alarm Suppress Status
SVL Alarm Suppress Status
MV1 H Limit Value

MV1 L Limit Value

MV2 H Limit Value

MV2 L Limit Value

Balance Ramp Coefficient 1
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Table 3.13 Operation Instruction for Panel Parameter (continued)

Panel Parameter Name

MV2 Bal-
ance
Ramp

Output1

Output2

Change
Limits of
SV & MV

3.4.10 Flag

RP2

Direct/Re-
verse

Direct/Re-
verse

GSV

GMV1

GMV2

Function Block Parame- Initial Val-

ter Name

RP2

SWPN1

SWPN2

GSvV

GMV1

GMV2

Table 3.14 Function Block Flag Code List

Flag (Flag code)

DO
D1
D2
D3
D4
D5
D8
D9
D10
D11

D12

Alarm

00s

IMAN

MAN

TR

AUTO

CAS

MVHA1

MVL1

MVH2

MVL2

SVH

Description

Disable

Initialize Manually

Manual

Track

Auto

Cascade

ue

100.0

ON

ON

0.0

0.0

0.0

Qutput 1 H Limit Alarm

Qutput 1 L Limit Alarm

Output 2 H Limit Alarm

Output 2 L Limit Alarm

SV H Limit Alarm
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Application Description

Balance Ramp Coefficient 2
Output 1 Direct/Reverse Selec-
tion:ON=Reverse action

Output 2 Direct/Reverse Selec-
tion:ON=Reverse action

SV safety protection input in-
crease or decrease value

MV1 safety protection input in-
crease or decrease value

MV2 safety protection input in-
crease or decrease value

Type

Status
Status
Status
Status
Status
Status
Alarm
Alarm
Alarm
Alarm

Alarm
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Table 3.14 Function Block Flag Code List (continued)

Flag (Flag code) Alarm Description Type
D13 SVL SV L Limit Alarm Alarm
D19 CFGERR Configuration Error Alarm
D25 AOF Shield Alarm Status
D27 NMF1 Valve1 Position Negative Deviation Alarm Alarm
D28 PMF1 Valve1 Position Positive Deviation Alarm Alarm
D29 NMF2 Valve2 Position Negative Deviation Alarm Alarm
D30 PMF2 Valve2 Position Positive Deviation Alarm Alarm

3.5 MANUALBX Function Block

Auto/manual output can be set by handheld function block. In manual mode, output value can be
tuned; in auto mode, output can be tuned according to the input value of upstream FB; In track
mode, output value changes with track value set; The function of forced manual mode is same as
manual mode but this mode cannot be transferred to manual mode and auto mode.

It is a complex function block and its running time is 150us.

Please read “Function Block Overview” and “Control Function Block Application Foundation” first
before using MANUALBX function block in Function Block User Manual.

*  MANUALBX

_IBKIN MV _I
_IBKINERR BKOUT_|
N BKOUTERR_I
_IMF

AT

_ISWTR

pO003 3%

3.5.1 Parameter Description

Table 3.15 Parameter instruction and application of MANUAL Function Block

Name Description Upload Properties Application Reference
Configura-

. Th MV actual

BasicPa-  Range  \ySCH MV high scale - tion Para- - oo as MV actia

rameters Settings meter value H limit.
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Table 3.15 Parameter instruction and application of MANUAL Function Block (continued)

Name

Extended
Parame-
ters

Output
Limits

Base In-
put Pin
Settings

MVSCL

MVEU

MVDLEN

MVH

MVL

BKIN

BKIN-
ERR

PV

TV

Description

MV low scale

MV engineer unit

MV decimal digits
[0,5]

MVH limit value

MVL limit value

Feedback input

Feedback status
input

Upstream block in-
put value

MV Feedback Val-
ue

Process value of
loop closed control
process

Track input value
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Upload Properties

TRUE

TRUE

Configura-
tion Para-
meter
Configura-
tion Para-
meter
Configura-

tion Para-
meter

Operation
Parameter

Operation
Parameter

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Application Reference

The same as MV actual
value L limit.

Set in the function block
properties settings inter-
face.

Used for data displayed
on function block panel
(equal to 3 as default).

Value range [MVS-
CL,MVSCH]

Perform H limits for out-
put value

Value range [MVS-
CL,MVSCH]

Perform L limits for output
value

Connect to BKOUT of
downstream block

Connect to BKOUTER-
ROR

External loop control val-
ue MV

When the SHOWMF is
set to ON, the bar chart
on the panel can display
the real-time value of that
parameter. The default
value is OFF.

Connect to measuring
point Al

Connect to measuring
point Al

Related parameter:
SWTR
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Table 3.15 Parameter instruction and application of MANUAL Function Block (continued)

Name

SWTR

SWMAN

SWAU-
TO

SWIK

SWR-
CAS

RSV

MAN_-
OPT

SWINC

SWDEC

Description

Track Switch(OF-
F=Not Track,
ON=Track)

Manual
Switch(ON=to
Manual)

Auto
Switch(ON=to Au-
to)

Interlock Input
Mode(0=No Inter-
lock,1=LMAN,2=L-
TR)

Interlock Value

Remote Cascade
Switch(ON=to Re-
mote Cascade)

Remote Cascade
Value

Control Switch
Source of Man-
ual or Auto (OF-
F=Panel Control,
ON=Program Con-
trol)

Lock Increase

Lock Decrease
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Upload Properties

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Input Pin

Application Reference

Connect to upstream in-
terlock condition input,
Related parameter: TV

Used in conjunction with
the function block ITLK_-
A (related with the OUT_-
D of the interlock function
block.) refer to LMAN/
LTR Modes

Used in conjunction with
the function block ITLK_-
A (related with the OUT
of the interlock function
block.) refer to LMAN/
LTR Modes

Connect the upstream
output.

Connect the upstream
output

Enabled when the func-
tion block is auto or cas-
cade.

Connect the upstream
output. Enabled when
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Table 3.15 Parameter instruction and application of MANUAL Function Block (continued)

Name

Output
Pin

Ad-
vanced
Settings

Description

Hold the Current

HOLD -
Output Value

MV operation output i
value

BKOUT Feedback output i
value

BKOUTERR Feedback status i
value

MODE-

Note 1 Work mode -

ooe . S1cEwe

OPT
turn

T8N 2 Balance time TRUE
Balance time op-

TB OPT- tion: 0

Nofe 3 0: fall off
1: ramp
Cold Start

CcoLD. - Man/Auto.

OPT Mode Option- -
s(0=Hold,1=MAN,2=AU-
TO)
Whether to equal
t t MV val-

swumy 0 PresetMvVal o e

ue when switch to
manual status
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Input Pin

Output Pin

Output Pin

Output Pin

Output Pin

Configura-
tion Para-
meter

Operation
Parameter

Configura-
tion Para-
meter

Configura-
tion Para-
meter

Operation
Parameter

Application Reference

function block is automat-
ic or cascade.

Connect to upstream out-
put. when function block
is automatic or cascade.

Connect to AO tags..

If MV floating point is ab-
normal, MV equals to the
value of the last cycle

or the lower limit of the
range.

Connect to the BKIN of
Upstream Block. Related
parameter: BK_OPT

Connect to the BKINERR
of Upstream Block

Refer to the “Mode

and Parameter Status
(MODE)” section in Func-
tion Block User Manual
for details

Refer to Note 2

Related parameter: MMV
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Table 3.15 Parameter instruction and application of MANUAL Function Block (continued)

Name Description Upload Properties Application Reference
Preset MV value Operation Enabled when SWM-
MMV TRUE
(switch to manual) Parameter MV=0ON

Set MV manual slow in-
crease/decrease per-

Manual Slow In- ) centage in function
Operation . .
SMV crease/Decrease TRUE Parameter block properties setting,
Value SMVsFMV
Related parameter:
MVSCH, MVSCL.
MV safety protec- )
(0] t
GMV tion inputincrease TRUE peration -
Parameter
or decrease value
Fast/
Slow/In-
W Set MV manual fast in-
crease/De-
crease/decrease per-
crease Manual Fast In- Operation centage in function block
Settings FMV crease/Decrease TRUE P g. )
Value Parameter  properties setting
Related parameter: MVS-
CL, MVSCL.
Refer to the "Alarm” sec-
MV H limit al Monitori
MVHIND o miaam OMONNG 45 in Function Block
indication Parameter
User Manual
Refer to the “Alarm” sec-
MV L limit al Monitori
MVLIND - Imeaam e OMitorNG 4 on in Function Block
indication Parameter
User Manual
The output value MV is
Manual )
Manual output val- Operation equal to manual SVMAN-
Output MANMV - )
ue Parameter MV in forced manual or
Value
manual mode.
Extended range Configura-  Refer to the “Output Op-
Ex HORLIM maximum percent- - tion Para- eration” section in Func-
age meter tion Block User Manual
tended
R
Satr:ie Extended range Configura-  Refer to the “Output Op-
etings LORLIM minimum percent- - tion Para- eration” section in Func-
age meter tion Block User Manual.
Alarm
Refer to the “Alarm” sec-
Enabled ) Operation L .
and AOF Shield Alarm TRUE Parameter tion in Function Block
Sup- User Manual.

press
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Table 3.15 Parameter instruction and application of MANUAL Function Block (continued)

Name

00s
Settings

Opera-
tion Pa-
rameter

Input
Alarm
Settings

Panel
Display
Settings

ENALM

FLAG

SWOOS

OOSVAL

00S -
OPT

RMT -
OVRD

LOCK

SWFIX

NMFLIM

PMFLIM

TMFHYS

T_PEAK

SHOWMF

Description

Alarm Enable TRUE

Flag -

Switch of Out of
Service (ON=Dis-
able)

TRUE

OOS mode output TRUE
value

Output Value

Type in OOS Sta-

tus(ON: MV=00S-

VAL)

Override
Switch(OFF=Dis- -
able,ON=Enable)

Mode Lock(OF-
F=Un-
lock,ON=Lock)

FALSE

Fix Command FALSE

Negative alarm
limit of valve posi-
tion deviation

TRUE

Positive alarm lim-
it of valve position
deviation

TRUE

Hysteresis time (s)
for valve position
alarm

TRUE

Recent His-

tory (0O=Not TRUE

Show MF TRUE
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Alarm Pa-
rameter

Output Pin

Operation
Parameter

Operation
Parameter

Configura-
tion Para-
meter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation
Parameter

Operation

Operation
Parameter

Application Reference

Refer to the “Alarm” sec-
tion in Function Block
User Manual.

Refer to the “Alarm” sec-
tion in Function Block
User Manual.

Set as ON at the first time
of function block down-
loading.

Related parameter:
OO0S_OPT=0ON

Refer to the “Calculation
Stop OOS Mode” section
in Function Block User
Manual for details.

P ter
Show, 1=2min,2=10min,3=30min, 42 1h 5=3h,6=4h, 7=8h,8=12h,9=24h)

When the real-time val-
ue of the SHOWMF pa-
rameter is set to ON, the
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Table 3.15 Parameter instruction and application of MANUAL Function Block (continued)

Name Description Upload Properties Application Reference

bar chart on the panel will
display the real-time val-
ue of the MF parameter,
as shown in Figure 3.19.

Note 1: Work Mode
For details about work mode, refer to "Mode Calculation".

Note 2

If TB is less than TS and under the automatic status, MV=IN. If TB is greater than TS, MV will be

gradually close to IN rather than directly jump to IN.

Note 3: Balance Time Options

* Fall-off
When the MANUALBX function block switches from non-automatic or non-remote cascade to
automatic (AUTO) or remote cascade (RCAS), the system calculates the deviation between
the MV of the previous cycle and the IN of this cycle, and then according to the balance time
TB, gradually make MV to approach IN. During the fall-off process, if IN changes, MV will
change accordingly.

* Ramp
When the MANUALBX block switches from non-automatic or non-remote cascade to
automatic (AUTO) or remote cascade (RCAS), the system calculates the deviation between
the MV of the previous cycle and the IN of this cycle, and calculates the gradient based on
this deviation. Gradient = deviation / balance time (seconds)x program scheduling cycle
(seconds). Then it makes MV to ramp up with this gradient until the MV catches up with IN;
the ramping function is disabled when MV follows IN and MV changes with IN accordingly.
During the ramping process, if the input changes in the same direction, MV continues to
ramp up to the target value according to the gradient; if the input changes in the opposite
direction, the ramping fails and MV immediately follows the input value.
For example, before ramping, the MV is 20.0, and the original ramping target IN is 30.0. MV
will ramp up from 20.0 to 30.0. During the ramping process, if the IN changes to 40.0, MV will
continue to ramp up to 40.0. If the IN changes to 10.0, MV will immediately follow it to 10.0.

3.5.2 Function Enable
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The basic workflow of MANUALBX is shown below.

BKINERR
SWIK
SWTR | Mode Calculation  |—— MODE
SWRCAS
MAN_OPT
BKOUT Process! LR
- rocessing o EROUTERR
HOLD "
SWDEC '—
SWING |
MY
Intetlock addition MANMY
AUTO
IN 1w |and decrease -
IMAN
2 N ' M ]
N LTRILMAN Qutput Processing
TV R
R3SV BCAZ
IE =| Wabve Detection ‘

Figure 3.28 Basic workflow of MANUALBX

3.5.3 Mode Calculation

The running modes for MANUALBX function block for analog tags include OOS, IMAN, LMAN,
LTR Track, Manual, Auto and Remote Cascade. Their priority order is OOS > IMAN > LMAN >
LTR > TR > RCAS > MAN/AUTO.

Mode Switching

In the normal mode, function blocks start process as per the flowchart below.
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MNormal Mode Preprocess

0 T

Auto Fallback

Figure 3.29 Normal mode function block processing flowchart

Work Mode
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00S

In this mode, the output value MV is selected according to the OOS_OPT configuration,
where you can hold the output or output the OOSVAL safety value.

Initial status (IMAN)

If the feedback value of the downstream function block and feedback status respectively
are connected to BKIN and BKINERR, the output can follow the BKOUT value of the
downstream function block.

LMAN/LTR

When the higher-priority mode is not satisfied and SWIK=1, it enters LMAN mode. When
SWIK=2, it enters LTR mode. Under LMAN/LTR mode, the output tracks the change of IV
and operator is not allowed to operate on panel.

TR

The function block is in the tracking status, and the output is the tracking input value TV. The
output MV still has the effect to limit the amplitude. If the TV value exceeds the limiting range,
it will be forced to be within the limiting value, that is, MV = MVL when TV <MVL and MV =
MVH when TV> MVH.

RCAS

When the higher-priority mode is not satisfied and the remote manual switch = ON, it enters
the remote cascade mode and the setting value will follow the change of RSV.

Manual (MAN)

Set manually, MV = MANMYV, and the output MV has a limiting effect on amplitude.

AUTO

Automatic control output. BKOUTERR = OFF when it is in the automatic mode, while
BKOUTERR = ON when it is in other modes;

The Degrading of Function Block Modes

The degrading of function block mode is divided into manual degrading and automatic degrading.

The default setting is manual degrading. The standby working mode (IMODE) corresponding to

each working mode (MODE) is only a reference for field operators.

When MODE_OPT = OFF, the function block mode adopts manually degrading.
When MODE_OPT = ON, the function block mode adopts automatically degrading.

Regardless of automatically or manually degrading, if a degrading occurred after the system

had a cold start, it definitely goes into manual mode.

3.5.4 Output Processing

Output the Amplitude Limiting and Alarms
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If the output value exceeded its amplitude limiting value, the amplitude of the output will be limited
and an alarm will be issued. The maximum amplitude limiting of the output (MVH) must be greater
than or equal to the minimum amplitude limiting of the output (MVL), otherwise the amplitude
limiting will not work and a configuration alarm (CFGERR) will be generated.

The MVH must be less than HORLIM x (MVSCH - MVSCL) / 100 + MVSCH, and the MVH must
be greater than MVSCL - LORLIM x (MVSCH - MVSCL) / 100.

The amplitude limiting doesn’t work in OOS mode.

In other modes, when the output value exceeds its amplitude limiting value, the amplitude of the

output will be limited and an alarm will be issued.

Output Holding

When the function block is in the automatic status and if HOLD=ON is satisfied, the output will

keep unchanged.

3.5.5 Others

* Fastincrease and decrease
There are fast increase, fast decrease, slow increase, and slow decrease buttons on the
panel. Users can modify MV or SV through these buttons.
°  MODE = MAN
In this mode, these four buttons on the panel are available for MV. The amplitude
(engineering amount) of fast increase and decrease is equal to (MVSCH - MVSCL)
x FMV / 100, and the amplitude of slow increase and decrease is equal to (MVSCH -
MVSCL) x SMV / 100.
° MODE = AUTO
In this mode, these four buttons on the panel are available for SV. The amplitude of
the fast increase and decrease is equal to (SVSCH - SVSCL) x FSV / 100, and the
amplitude of the slow increase and decrease is equal to (SVSCH - SVSCL) x SSV / 100.
The increase / decrease buttons are invalid in other modes.
* Manual, automatic signal source selection
The manual signal source can be selected through the parameter MAN_OPT. When
MAN_OPT = ON is satisfied, the button of Auto on the panel cannot be operated.
* Whether or not the bar graph on the panel shows MF and valve position deviation alarm is
decided by the value of SHOWMF.
* The latest historical segment displayed on the panel trend is decided by T_PEAK.
* Operational Effectiveness Examination is decided by GMV.

*  Qverride
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3.5.6 Panel Parameter Instruction

MANUALEBX 100. 000
NR . =20, 000
KA
El B0, 000 i
;| 50.000
40, 000
M 50.000
%
20, 000
KL 000 14-40-2 14:465:22 14:58:22 14:58:22
e = o @
100.000
] MV Limits(%) ALM  SUP
|| H 100, Q00 I o
L 0, 000 B i
f— MF Alarm({%o) SUP - - Change Limit Of MY
o o
100.000 GMV
] r 100.000 r 0.000 %o
TMFEHYS 00 s
0.000 Mode Lock Override
ﬁ AT g [ [
L el

Figure 3.30 MANUALBX Function Block Panel Parameter Graph

Table 3.16 Operation Instruction for Panel Parameter

Function Block

Panel Parameter Name Application Description
Parameter
H MVH MVH Limit Value
MV limit (%) L MVL MVL Limit Value

ALM MVH_B MVH Limit Alarm
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Table 3.16 Operation Instruction for Panel Parameter (continued)

Function Block

Panel Parameter Name

Parameter

MVL_B

MVHSUP
SUP

MVLSUP
PMF PMF
NMF NMF
Amplitude PMFLIM
limiting NMELIM

MF Alarm (%)
TMFHYS  TMFHYS

NMFSUP
SUP
PMFSUP
GMV GMV
Mode Lock Enable LOCK
Override Enable RMT_OVRD

Application Description

MVL Limit Alarm

MVH Alarm Suppress Status

MVL Alarm Suppress Status

Valve Position Positive Deviation Alarm

Valve Position Negative Deviation Alarm

The positive alarm limiting of the valve position deviation
The negative alarm limiting of the valve position deviation
Valve Position Alarm Hysteresis Time(s)

NMF Alarm Suppress Status

PMF Alarm Suppress Status

MV safety protection input increase or decrease value
Mode Lock (OFF=Unlock,ON=Lock)

Override Switch(OFF=Disable,ON=Enable)

Click “Related Tag” from the drop-down list on the function block panel (as shown in the following

figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”

parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed

on the drop-down list.
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MANUALBX (7700

IR . 50, 000

E' 0. 000 i

b

IN 50.000

40. 000
My 50.000

%
20, 000
a - {000 14-40: 14:46:22  14:50:22  14:5R:22
L= -
0 &
100,000
] MV Limits(%) ALM -SUP
L H 100, 000 [
L 0. 000 H | m
imi MF Alarm(%) SUP - -Change Limit Of MY
[ [
100.000 GMY
] [ 100.000 m 0.000 %
TMFHYS 00 s
0.000 Mode Lock Qverride
ﬁ AT 8 [ [

Analog Output Function Block

Propetty l Easic lExtended Macra l

W Operation Log Mame ‘ Tnitial Value

Description

LOCKTAG

U] Relsted Tag ‘_\_\\\
= | RELATETAG |

Figure 3.31 Related tag option

3.5.7 Flag

Table 3.17 Flag List
Flag Alarm Description

DO 00s Disable
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Table 3.17 Flag List (continued)

Flag

D1

D2

D3

D4

D6

D14

D15

D18

D19

D20

D21

D24

D25

D26

D27

D28

Alarm

IMAN

MAN

TR

AUTO

RCAS

MVH

MVL

LK

CFGERR

LMAN

LTR

EMMAN

AOF

FIX

NMF

PMF

Description

Initialize Manually

Manual

Track

Auto

Remote Cascade

Qutput H Limit Alarm

Output L Limit Alarm

Interlock

Configuration Error

Interlock Manual

Interlock Track

Force Manual Alarm

Shield Alarm

FIX

Valve Negative Deviation Alarm

Valve Positive Deviation Alarm
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Type

Status

Status

Status

Status

Status

Alarm

Alarm

Status

Alarm

Alarm

Alarm

Status

Status

Status

Alarm

Alarm
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4 Logical Control Function Block Library

This section introduces logical control function blocks related to motors and valves.

4.1 HVFC Valve Function Block with OFF in Priority

This function block realizes the ON and OFF control on the valves and executes the control
protection with OFF in priority. The individual controlled equipment can be controlled and

operated by the SFC command in the upper level or operators through the panel.

* HWFC

_IFBOPN ool
_IFBCLS

_AUTOPN
_AUTCLS

_IFRM

_IEMOPN

_IEMCLS

pO00Z 2%

4.1.1 Parameter Description

Table 4.1 Parameter Description of HVFC valve switch function block

Parameter
Parameter Name Description Application
Type
FBOPN Open Status Feedback BOOL -
FBCLS Close Status Feedback BOOL -
AUTOPN Auto Open Com- BOOL Qutput in the
mand(ON=0Open) upstream
AUTCLS Auto Close Command(OF- BOOL Output in the
F=Close) upstream
Expand . Qutputin th
Input pin o - . utput in the
parameter PRM Permit Signal(ON=Permit) BOOL upstream
EMOPN Interlock Open Com- BOOL Output in the
mand(ON=Open) upstream
Interlock ClI F- in th
EMCLS nterlock Close Command(O BOOL Qutput in the
F=Close) upstream
RMOPN Remote Open Command BOOL i

(ON=Open)
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Table 4.1 Parameter Description of HVFC valve switch function block (continued)

Parameter Name

Output
pin

Opera-
tional pa-
rameter

Status in-
struction

RMCLS

SWRCAS

SWMAN

SWAUTO

DO

RMT_OVRD

SIMUL

MANOPN

MANCLS

LOCK

SWDO

FLAG

FAULT

MODE

OPENING

CLOSING

Description

Remote Close Command(OF-
F=Close)

Remote Cascade
Switch(ON=Switch to Remote
Cascade)

Manual Switch(ON=Switch to
Manual)

Auto Switch(ON=Switch to Auto)

Output, ON=output ON, OF-
F=output OFF

Override Switch(OFF=Dis-
able,ON=Enable)

Simulate Switch(OFF=Dis-
able,ON=Enable)

Manual Open Com-
mand(ON=0Open)

Manual Close Command(OF-
F=Close)

Switch Lock(ON=Lock,OFF=Un-
lock)

Valve output method during sim-
ulation (SWDO=OFF, DO out-
puts according to the input com-
mand; SWDO=0N, DO outputs
OFF, the output is off or stopped)
Flag

Fault (ON=Fault)

Mode(1=00S,4=MAN,5=AU-
TO,6=LK,7=RCAS)

Open Command Output Process
(ON=0Opening)

Close Command Output
Process(ON=Closing)
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Parameter
Type

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

BOOL

BOOL

BOOL

Application

Output DO
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Table 4.1 Parameter Description of HVFC valve switch function block (continued)

Parameter Name

Enable
alarm and
shield

OOS set-
ting

Time set-
tings

Basic Pa-
rameters

Configu-
ration pa-
rameters

Macro

STATENOe?

AOF

ENALM

SWOOS

TOC_OPN

TOC_CLS

PRM_OPT

FLT_OPT

LOCKTAG

Description

Status Instruction (0=No defi-
nition, 1=Closed, 2=0Opened,
3=Closing, 4=Opening, 7=Inter-
lock conflict, 8=Fault ) 8 is the
highest priority, 0 is the lowest
priority, and only the current high
priority status is displayed

Module alarm shield
Alarm Enabled

Function block disables
(ON=Disable)

Device Opening Runtime(s)
Device Closing Runtime(s)

Permit Signal Options(PRM=0OF-
F,0=0Open Command Not Al-
lowed,1=Close Command Not
Allowed,2=0pen And Close
Command Not Allowed)

Fault Output Option-
s(0=Hold,1=Close)

When both FBOPN and FBCLO
are ON, the DO is controlled by
this parameter.

Interlock tag name

Parameter
Type

USINT

BOOL

UDINT

BOOL

REAL

REAL

USINT

USINT

Note 1: if there is no special description, BOOL parameters are level signals.
Note 2: Description of STATE

0
1

N

: No definition

: Closed

In actual operation, Closed means the close status feedback is received.

Application

In simulation, Closed means output is closed, and the closing is delayed for 1/2

TOC_CLS.
: Opened
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° In actual operation, Open means the open status feedback is received.

° In simulation, Opened means output is opened, and the opening is delayed for 1/2

TOC_OPN.
¢ 3: Closing
* 4:Opening

* 7:Interlock conflict. This status is pulse output (After a single trigger, the status lasts only one
pulse period, regardless of whether the conflict always exists), the duration is consistent with
the opening time.

°  |n automatic mode, if an interlock command is received and the auto command is
opposite to the interlock command, the interlock conflict status is displayed, STATE=7.
° |In remote mode, if an interlock command is received and the interlock command is
opposite to the remote command, the interlock conflict status is displayed, STATE=7.
° Ininterlock mode, if the auto command or remote command conflicts with the interlock
command, no interlock conflict is displayed.
After entering the interlock conflict status, if a higher priority status is generated, switch to
the high priority state immediately; and if a low priority status is generated while exiting the
interlock status and maintaining the interlock status output, switch to the low priority status
after the interlock conflict status time is up.

* 8 Fault

When the function block tag generates an opening fault or closing fault, the STATE is 8 (fault

status).

4.1.2 Mode Description

Function block mode and priority: OOS> Interlock> Remote Cascade> Manual> Auto.
In the status indication parameters, MODE indicates the current mode: 1=00S, 4=MAN manual,
5=AUTO automatic, 6=LK interlock, 7=RCAS remote cascade.

0O0S mode

When SWOOS=0N is satisfied, the function block is in the OOS mode, and does not respond
to various input commands, and the output remains. In non-OOS mode, the function block can
respond to various input commands.

In OOS mode, all status are cleared except for the status of the input pins.

Interlocking mode (non-O0S)
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When the interlock command is triggered, the function block enters the interlock mode. After the

interlock command is canceled, it returns to the manual mode.

Remote Cascade, Manual, Auto Mode

After you exit the interlock mode, the function block is unlocked. If the override switch is not
enabled, you can switch to the respective mode through the remote cascade switch, manual
switch, and automatic switch. The priority is remote cascade> manual> automatic. If the override
switch is enabled, even if the remote cascade switch is enabled, it can be forced to switch to
manual or automatic mode through the manual or automatic switch.

In the locked status, the mode cannot be switched.

When the controller is in the cold start, the mode lock is unlocked and the override switch is
disabled.

Input command processing

HVFC function block undertakes detection on the input commands as per the table below and

then outputs signals.

Work EM- PRM_- MAN- AUT- AU- RM-

M:;e SWoos _'C EMOPIPRM o= ' MANOP [ _ o C'C RMOPIDO

00S ON - ; ; - - ; ; - - ; Hold
OFF  OFF - - - - - - - - - OFF

; OFF ON ON - ; ; ; ; ; ; ; ON
OFF ON  OFF - - - - - - - - Hold
OFF ON OFF ON - OFF ; ; ] ] OFF
OFF ON OFF ON - ON ON - - ; ; ON
OFF ON OFF ON - ON  OFF - ; ; ; Hold
OFF ON OFF OFF 0 OFF ; - ; ; OFF

Man-

ual OFF ON OFF OFF 0 ON 8':; - - - - Hold

N/

OFF ON OFF OFF 1 gFF ON - ; ; ; ON
OFF ON OFF OFF 1 8':(: OFF - - ; ; Hold
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Work EM- PRM_- MAN- AUT- AU- RM-
Moge SWOOS ' EMOPIPRM o= TR manop " DL L'0 RMOPIDO
ON/  ON/
FF N FF OFF 2 ] ] ] ] Hol
© © © © OFF  OFF old
OFF ON OFF ON - ) ] OFF ] ) OFE
OFF ON OFF ON - ; ; ON ON - ; ON
OFF ON OFF ON - ] ] ON  OFF - _ Hold
OFF ON OFF OFF 0 ; ; OFF ] ] OFF
ON/
AU- OFF ON OFF OFF 0 ; ] ON ; } Hold
OFF
TO
ON/
OFF ON OFF OFF 1 ; ; oe ON - ; ON
ON/
OFF ON OFF OFF 1 ; ; o OFF - ; Hold
ON/  ON/
OFF ON OFF OFF 2 ] ] o orr ] Hold
OFF ON OFF ON - ] ] ) ) OFE OFF
OFF ON OFF ON - ; ; ; ; ON ON ON
OFF ON OFF ON - ] ] ) ) oN | oFf | Hold
OFF ON OFF OFF 0 ] ) ) ] OFF OFF
ON/
ncag OFF  ON  OFF OFF 0 ; ; ; ; ON oo Hod
ON/
OFF ON OFF OFF 1 ; ] ; ; ore ON ON
ON/
FF N FF OFF 1 ] ] ] ] FE Hol
0 0 o 0 o © old
ON/  ON/
OFF ON OFF OFF 2 ] ] ] ) N O o
Fault Alarm

After the output command is issued, if the correct feedback signal is not received within the travel

time, a fault alarm is set. The fault condition is as follows:

134



Toolkit User Manual

* The feedback on and off signals are both ON, and the fault of the feedback of on and off

signals occur;
* Ifthe output is on, and the feedback signal is still OFF after the over-stroke time, then an ON

feedback fault occurs. If the output signal is reset, then the fault will be held for 2s and then

will disappear.
* The output is off, and the feedback off signal is still OFF after the over-stroke time, and the

fault of the feedback of off signals occur;
After the fault is reported, if the feedback signal returns to normal, it means the fault is fixed. If the

same fault starts again, the timer starts to count again.
Output processing after fault

* When the fault output configuration is set as Hold, the output is held after a feedback fault

occurs.
* When the fault output configuration is set as Close, after a feedback fault occurs, the output

is Closed (output=OFF, safety off).
Interlock alarm
When the interlock command is triggered, an interlock alarm is reported.

Simulation status

After the simulation function is enabled, the feedback fault alarm and reset output are shielded.

After you exit the simulation, the feedback fault is detected again.

4.1.3 Alarm Enabling Settings

* Alarm Bar Display
The alarm bar displays all the alarms currently active for this tag (the configuration can be

enabled, and the default is disabled), including:

Description Identifier Configuration Iltem
On feedback fault alarm OPNFL Enable/Disable.
Off feedback fault alarm CLSFL Enable/Disable
Interlock On alarm EMOPN Enable/Disable
Interlock OFF alarm EMCLS Enable/Disable
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* Status Bar Display
The status bar displays the current status of the tag, including:

Description Identifier

Tag disable 0O0S

Manual mode MAN

Auto mode AUTO

Interlock mode LK

Remote cascade mode RCAS

Mode lock LOCK (Lock Icon)
Simulation status SIMUL

Alarm shield AOF

4.1.4 Panel Parameter Instruction

HVFC Config | Trend
Alarm Input Parameters
Enable suUP
NR ® - - FBOPN OFF
MAN r r FBCLS OFF
m o
EMCLS ON

Stroke Parameters
AUTOPN OFF

| TOC_OPN 50 s
T 50 AUTCLS ON

TOC _CLS
Mode Lock Override
r o

5|~

Figure 4.1 HVFC Function block Parameter Diagram

Table 4.2 HVFC Function Block Parameter Operation Description

Panel Parameter Parameter Name Initial Value = Remark

Remote Alarm enable: tick it and then the
On Alarm OPNFL OPNFL OFF alarm is enabled. Otherwise, it is
Com- prohibited.

mand
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Table 4.2 HVFC Function Block Parameter Operation Description (continued)

Panel Parameter

(ON=TU n Stroke Pa-

on) rameters

Input Pa-
rameters

Mode
Lock

Override

CLSFL

EMOPN

EMCLS

SUP

SUP

SUP

SUP

TOC .-
OPN

TOC_-
CLS

AUTOPN

AUTCLS

FBOPN

FBCLS

EMOPN

EMCLS

Enable

Enable

Parameter Name

CLSFL

EMOPN

EMCLS

OPNFLSUP

CLSFLSUP

EMOPNSUP

EMCLSSUP

TOC_OPN

TOC_CLS

AUTOPN

AUTCLS

FBOPN

FBCLS

EMOPN

EMCLS

LOCK

RMT_OVRD

Initial Value

OFF

OFF

OFF

5.0

5.0

OFF

OFF

OFF

OFF

OFF

ON

OFF

OFF

Remark

Alarm enable: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

Alarm enable: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

Alarm enable: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

OPNFL Alarm Suppress Status
CLSFL Alarm Suppress Status

EMOPN Alarm Suppress Status

EMCLS Alarm Suppress Status

Equipment Opening Runtime(s)

Equipment Closing Runtime(s)

Auto Open Command(ON=0Open)

Auto Close Command(OF-
F=Close)

Open Status Feedback
Close Status Feedback

Interlock Open Com-
mand(ON=0Open)

Interlock Close Command(OF-
F=Close)

Switch Lock(ON=Lock,OFF=Un-
lock)

Override Switch(OFF=Dis-
able,ON=Enable)

Note: if there is no special explanation, BOOL type parameters are all electricity level signals.
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Click “Related Tag” from the drop-down list on the function block panel (as shown in the following
figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”
parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed
on the drop-down list.

Close Safety Valve Control Function Block

" Property ] Basic ]Extended Macra l
E.I Alarm Panel

W Operation Log Mame ‘ Initial alue ‘ Deescription

LOCKTAG Interlock Tag Mame

.'U Related Ta
g "‘\\\
= || RELATETAG Related Tag Mame

Figure 4.2 Related tag option

4.1.5 Flag
Table 4.3 Flag Code List
Flag Description Type
DO Disable(OOS) Status
D1 Manual(MAN) Status
D2 Auto(AUTO) Status
D7 Simulation(SIMUL) Status
D8 Remote Cascade(RCAS) Status
D9 Interlock Open(EMOPN) Alarm
D10 Interlock Close(EMCLS) Alarm
D13 Running Fault(OPNFL) Alarm
D18 Close Feedback Fault Alarm(CLSFL) Alarm
D19 Shield Alarm(AOF) Status
D20 Interlock(LK) Status

4.2 HVFO Valve Function Block with ON in Priority

The function block realizes the ON and OFF control of the valves and executes the control
protection with ON in priority. The single controlled device can be controlled and operated by the

SFC commands in the upper level or by operators through the panel.
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* HYFO

_IOPHSTA
_ICLSSTA
_AUTOFM
_IAUTCLS
_IFRM
JEMOFHN
_IEMCLE

Lol

pO00<

4.2.1 Parameter Description

Table 4.4 The parameter description of HVFO valve switch function block

Parameter Name

Expand
parameter

Input pin

FBOPN

FBCLS

AUTOPN

AUTCLS

PRM

EMOPN

EMCLS

RMOPN

RMCLS

SWRCAS

SWMAN

SWAUTO

Description

Open Status Feedback
Close Status Feedback

Auto Open Com-
mand(ON=Open)

Auto Close Command(OF-
F=Close)

Permit Signal(ON=Permit)

Interlock Open Com-
mand(ON=0Open)

Interlock Close Com-
mand(OFF=Close)

Remote Open Command
(ON=0pen)

Remote Close Command(OF-
F=Close)

Remote Cascade
Switch(ON=to Remote Cas-

cade)

Manual Switch(ON=to Manu-
al)

Auto Switch(ON=to Auto)
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Parameter
Type

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Application

Output in the
upstream

Output in the
upstream

Output in the
upstream

Output in the
upstream

Output in the
upstream
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Table 4.4 The parameter description of HVFO valve switch function block (continued)

Parameter
Parameter Name Description Type Application

Output, ON=output ON, OF-

Output pi DO
Uiput pin F=output OFF

BOOL Output DO

Override Switch(OFF=Dis-

RMT_OVRD
- able,ON=Enable)

BOOL -

Simulate Switch(OFF=Dis-

IMUL
SIMU able,ON=Enable)

BOOL -

Manual Open Com-

MANOPN
mand(ON=Open)

BOOL -

Manual Close Command(OF-

i - MANCL
Operational pa CLS F=Close)

rameter

BOOL -

Switch Lock(ON=Lock,OF-

LoCK F=Unlock)

BOOL -

Valve output method during
simulation (SWDO=OFF, DO
outputs according to the input
command; SWDO=0N, DO
outputs OFF, which means
the output is off or stopped)

SWDO BOOL -

FLAG Flag UDINT -
FAULT Fault (ON=Fault)

Mode(1=00S,4=MAN,5=AU-

MODE TO,6=LK,7=RCAS)

BOOL -

Open Command Output

OPENING
Process (ON=Opening)

BOOL -

Status instruc-

I
tion CLOSING Close Command Output

Process(ON=Closing) BOOL i
Status indication (0=No defi-
nition, 1=Closed, 2=Opened,
3=Closing, 4=0pening, 7=In-
terlock conflict, 8=fault )

8 is the highest priority, 0 is
the lowest priority, and only
the current high priority status
is displayed

STATENCte2 USINT -

Enable alarm AOF Module alarm shield BOOL -
and shield
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Table 4.4 The parameter description of HVFO valve switch function block (continued)

P t
Parameter Name Description arameter Application
Type
ENALM Alarm Enabled UDINT -
Function block disabl
00S setting SWOO0S vnetion block disables BOOL -

(ON=disable)

TOC_OPN Device Opening Runtime(s) REAL -
Time settings
TOC_CLS Device Closing Runtime(s) REAL -

Permit Signal Option-
s(PRM=0OFF,0=Open Com-
. PRM OPT mand Not Allowed,1=Close USINT i
Basic Pa- - Command Not Al-
rameters lowed,2=0Open And Close
Configuration Command Not Allowed)
parameters
Fault Output Option-
s(0=Hold,1=Open)
FLT_OPT When both FBOPN and FB- USINT -
CLO are ON, the DO is con-
trolled by this parameter.

Macro LOCKTAG Interlock Tag Name - -

Note 1: if there is no special description, BOOL parameters are all level signals.
Note 2: Description of STATE

®*  0: No definition

* 1:Closed

[e]

In actual operation, Closed means the close status feedback is received.

°  In simulation, Closed means output is closed, and the closing is delayed for 1/2
TOC_CLS.

¢ 2: Opened

o

In actual operation, Open means the open status feedback is received.

° In simulation, Opened means output is opened, and the opening is delayed for 1/2

TOC_OPN.
¢ 3:Closing
® 4: Opening

* 7:Interlock conflict. This status is pulse output (After a single trigger, the status lasts only one
pulse period, regardless of whether the conflict always exists), the duration is consistent with

the opening time.
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° In automatic mode, if an interlock command is received and the auto command is
opposite to the interlock command, the interlock conflict status is displayed, STATE=7.

° |In remote mode, if an interlock command is received and the interlock command is
opposite to the remote command, the interlock conflict status is displayed, STATE=7.

° Ininterlock mode, if the auto command or remote command conflicts with the interlock
command, no interlock conflict is displayed.

°  After entering the interlock conflict status, if a higher priority status is generated, switch
to the high priority state immediately; and if a low priority status is generated while
exiting the interlock status and maintaining the interlock status output, switch to the low
priority status after the interlock conflict status time is up.

* 8:Fault
When the function block tag generates an opening fault or closing fault, the STATE is 8 (fault

status).

4.2.2 Mode Description

Function block mode and priority: OOS> Interlock> Remote Cascade> Manual> Auto.
In the status indication parameters, MODE indicates the current mode: 1=00S, 4=manual,

5=automatic, 6=interlock, 7=remote cascade.
0O0S mode

When SWOOS=0N, the function block is in the OOS mode, and does not respond to various
input commands, and the output remains. In non-OOS mode, the function block can respond to
various input commands.

In OOS mode, all status are cleared except for the status of the input pins.
Interlocking mode (non-O0S)

When the interlock command is triggered, the function block enters the interlock mode. After the

interlock command is canceled, it returns to the manual mode.
Remote Cascade, Manual, Auto Mode

After you exit the interlock mode, the function block is unlocked. If the override switch is not
enabled, you can switch to the respective mode through the remote cascade switch, manual
switch, and automatic switch. The priority is remote cascade> manual> automatic. If the override
switch is enabled, even if the remote cascade switch is enabled, it can be forced to switch to

manual or automatic mode through the manual or automatic switch.
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In the locked status, the mode cannot be switched.

When the controller is in the cold start, the mode lock is unlocked and the override switch is
disabled.

Input command processing

The interlock on and interlock off commands are not restricted by the mode and the allow signals,

and the remaining commands are restricted by the respective mode and the allow signals.

If the interlock off command is valid, output=OFF; if the interlock off command is invalid, the
interlock on command is valid, output=ON; if both the interlock on and off commands are
invalid, the output is determined by the input command in each mode.

Manual on and off commands are only valid in manual mode. When the enable signal

is satisfied, if the ON command is valid, output=OFF, if the ON command is invalid, the

OFF command is valid, output=ON; if both the ON and OFF commands are invalid, output
remains. When the allow signal is not satisfied and the configuration is OFF command is not
allowed, it does not respond to the input of the OFF command, when the configuration is set
to not allow the ON command, it does not respond to the input of the ON command. When
the configuration is neither ON nor OFF command is allowed, the on and off commands do
not respond neither.

Auto ON and OFF commands are only valid in automatic mode. When the allow signal is
satisfied, if the off command is valid, the output=OFF, if the OFF command is invalid, the ON
command is valid, the output=ON; if both the ON and OFF commands are invalid, output
remains. When the allow signal is not satisfied, and the configuration is ON command is not
allowed, it does not respond to the input of the ON command. When the configuration is OFF
command is not allowed, it does not respond to the input of the OFF command. When the
configuration is neither ON nor OFF is allowed, the on and off commands do not respond
neither.

The remote ON and OFF commands are only valid in the remote cascade mode. When the
allow signal is satisfied, if the off command is valid, output=OFF, if the off command is invalid,
the on command is valid, output=0ON; if the on and off commands are invalid, the output
remains. When the allow signal is not satisfied and the configuration is ON command is not
allowed, it does not respond to the input of the ON command. When the configuration is the
OFF command is not allowed, it does not respond to the input of the OFF command. When
the configuration is neither ON nor OFF is allowed, the on and off commands do not respond

neither.

Fault Alarm
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After the output command is issued, if the correct feedback signal is not received within the travel

time, a fault alarm is set. The fault condition is as follows:

* The feedback on and off signals are both on, and the fault of the feedback of on and off
signals occur;

* The outputis on, and the feedback off signal is still off after the over-stroke time and the off
feedback fault occur;

* The output is off, and the feedback signal is still off after the over-stroke time and the fault of
the feedback of off signal occur. After an off feedback fault occurs, the fault remains for 2s (if

the output is reset);
After the fault is reported, if the feedback signal returns to normal, it means the fault is fixed. If the

same fault starts again, the timer starts to count again.
Output processing after fault

* When the fault output configuration is set to hold, the output is held after a feedback fault
occurs.
* When the fault output configuration is set as outputting Open, after a feedback fault occurs,

the output is Open (output=OFF, safety ON).
Interlock alarm
When the interlock command is triggered, an interlock alarm is reported.

Simulation status

After the simulation function is enabled, the feedback fault alarm and reset output are shielded.

After you exit the simulation, the feedback fault will be detected again.

4.2.3 Settings for Enabling Alarms

* Alarm Bar Display
The alarm bar displays all the alarms currently active for this tag (the configuration can be

enabled, and the default is disabled), including:

Description Identifier Configuration Iltem
On feedback fault alarm OPNFL Enable/Disable
Off feedback fault alarm CLSFL Enable/Disable
Interlock ON alarm EMOPN Enable/Disable
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Description Identifier Configuration Iltem

Interlock OFF alarm EMCLS Enable/Disable

* Status Bar Display

The status bar displays the current status of the tag, including:

Description Identifier

Tag disable 00Ss

Manual mode MAN

Auto mode AUTO

Interlock mode LK

Remote cascade mode RCAS

Mode lock LOCK (Lock Icon)
Simulation mode SIMUL

Shield Alarm AOF

4.2.4 Panel Parameter Instruction

HVFO Config  Trend
Alarm Input Parameters
Enable sSuUp
MR . - - FBOPN OFF
MAN - r FBCLS OFF
[ [
EMCLS OFF

Stroke Parameters
AUTOPN ON

I— TOC_OPN 50 s
TOC_CLS 50 s AUTCLS OFF

Mode Lock Override
~ ~

-

==

Figure 4.3 HVFO Function Block Parameter Panel Diagram
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Table 4.5 The operational instruction of HVFO function block panel parameter

Panel Parameters

Remote
On Com-
mand
(ON=Turn
on)

Alarm

Stroke
Parame-
ters

Input Pa-
rameters

Mode
Lock

OPNFL

CLSFL

EMOPN

EMCLS

SUP

SUP

SUP

SUP

TOC_-
OPN

TOC -
cLS

AUTOPN

AUTCLS

FBOPN

FBCLS

EMOPN

EMCLS

Enable

Parameter Name

OPNFL

CLSFL

EMOPN

EMCLS

OPNFLSUP

CLSFLSUP

EMOPNSUP

EMCLSSUP

TOC_OPN

TOC_CLS

AUTOPN

AUTCLS

FBOPN

FBCLS

EMOPN

EMCLS

LOCK
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Initial Val-
u

OFF
OFF
OFF

OFF

5.0

5.0

ON
OFF
OFF

OFF

ON
OFF

OFF

Remark

Alarm enable: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

Alarm enable: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

Alarm enable: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

Alarm enabile: tick it and then the
alarm is enabled. Otherwise, it is
prohibited.

OPNFL Alarm Suppress Status
CLSFL Alarm Suppress Status
EMOPN Alarm Suppress Status

EMCLS Alarm Suppress Status

Device Opening Runtime(s)

Device Closing Runtime(s)

Auto Open Command(ON=0pen)
Auto Close Command(OFF=Close)
Open Status Feedback
Close Status Feedback

Interlock Open Command(OF-
F=Open)

Interlock Close Com-
mand(ON=Close)

Switch Lock(ON=Lock,OFF=Un-
lock)
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Table 4.5 The operational instruction of HVFO function block panel parameter (continued)

Panel Parameters Parameter Name Ln:lal val- Remark
i itch(OFF=Dis-
Override  Enable RMT_OVRD OFF Override Switch(OFF=Dis

able,ON=Enable)

Click “Related Tag” from the drop-down list on the function block panel (as shown in the following
figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”
parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed

on the drop-down list.

= 1

Open Safety Yalve Control Function Block

,. Property ] Basic ] Extended Macro ]
.f_‘.] Alarm Panel

P Operation Log Marne ‘ Tritial Waluie ‘ Diescription

LOCKTAG Interock Tag Marme

U1l Related Tag
k\_\\- RELATETAG Related Tag Mame

Figure 4.4 Related tag option

4.2.5 Flag

Table 4.6 Flag Code List

Flag Description Type
DO Disable (OOS) Status
D1 Manual (MAN) Status
D2 Auto (AUTO) Status
D7 Simulation (SIMUL) Status
D8 Remote Cascade (RCAS) Status
D9 Interlock Open (EMOPN) Alarm
D10 Interlock Close (EMCLS) Alarm
D13 Running Fault (OPNFL) Alarm
D18 Close Feedback Fault Alarm (CLSFL) Alarm
D19 Shield Alarm (AOF) Status
D20 Interlock (LK) Status
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4.3 MOT Motor Control Function Block

The function block realizes the basic control and interlock protection of the device with single DI
feedback and double DO output. The single controlled device can be controlled and operated by

the upper SFC command or the operator through the panel.

* hWOT

_ILOCAL DRIVE_
_IREMOTE
_ILOCRUN
_LOCSTOF
_IAUTRUN
_AUTSTOP

_IFRM

_IEMRUM
_IEMSTOF

_IFB

_IMCCFLT

pO00S o

4.3.1 Parameter Description

Table 4.7 Parameter Application Description of MOT Control Function Block

Parameter
Parameter Name Description Application

Type

TOC Device Runtime (s) REAL -

Time Set- TPW1 Feedback Reset Dura- REAL i

tion(t1:
tings fon(t1:s)

TPW2 Ifeedback Set Dura- REAL i
tion(t2:s,t2>t1)

Permit Signal Option-

s(PRM=0FF,0=Start-

up Command Not Al-
Basic Pa- PRM_OPT  lowed,1=Stop Command USINT -
rameter Not Allowed,2=Startup And

Stop Command Not Al-

Configura- lowed)

tion Para-
meters Equipment Fault Check

Options(0=Only Check
MCCFLT,1=Check MC-
CFLT And BUSFLT)

MCC_OPT USINT -

Panel Display Option-

PAL_OPT
- $(0=MOT1,1=MOT2)

USINT -
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Table 4.7 Parameter Application Description of MOT Control Function Block (continued)

Parameter Name

Extended
Parameter

Input Pin

TR_OPT

FACK_OPT

LOCAL

REMOTE

LOCRUN

LOCSTOP

EMRUN

EMSTOP

RMRUN

RMSTOP

AUTRUN

AUTSTOP

PRM

SWRCAS

Description

Output Tracking Op-
tions(OFF=Not Track,
ON=Track)

Whether to Confirm Run-
ning Fault Alarm(ON=Yes)

Switch Local Mod-
e(ON=Switch Local)

Switch Remote Mod-
e(ON=Switch Remote)

Local Start Command(Ef-
fective In Local Mod-
e,0N=Run)

Local Stop Command(OF-
F=Stop)

Interlock Startup Com-
mand(ON=Run)

Interlock Stop Com-
mand(OFF=Stop)

Remote Startup Com-
mand(Effective In Remote
Mode,ON=Run)

Remote Stop Com-
mand(Effective In Remote
Mode,OFF=Stop)

Auto Startup Command(Ef-
fective In Remote Mod-
e,0N=Run)

Auto Stop Command(Effec-
tive In Remote Mode,OF-
F=Stop)

Permit Signal(ON=Permit)
Remote Cascade

Switch(ON=to Remote
Cascade)
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Parameter
Type

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Application
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Table 4.7 Parameter Application Description of MOT Control Function Block (continued)

Parameter Name

Output Pin

Operational
Parameter

SWMAN

SWAUTO

FB

MCCFLT

BUSFLT

IN_CTA

IN_OVLD

IN_TEST

DRIVE

N_DRIVE

OUT_CTA

OUT_RST

MANRUN

MANSTOP

RMT_OVRD

LOCK

Description

Manual Switch(ON=to
Manual)

Auto Switch(ON=to Auto)

Equipment Status Feed-
back(ON=Run,OFF=Stop)

Device fault signal (OF-
F=fault, ON=normal)

BUS Fault Signal(OF-
F=Fault)

Cooling Process In-
put(ON=Cooling)

Overload Input(OFF=0Over-
load)

Test Mode Input(ON=Test)

Output (OFF=stop, ON=s-
tart)

Negate Output(OF-
F=Run,ON=Stop)

Cooling Process Out-
put(ON=Cooling)

Overload Protect Reset
Output(ON=Reset)

Manual Startup Command
(ON=Run)

Manual Stop Com-
mand(OFF=Stop)

Override Switch(OFF=Dis-
able,ON=Enable)

Switch Lock(ON=Lock,OF-
F=Unlock)
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Parameter

Type

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Application

DO

To avoid the
mistake switch
between manu-
al and automat-
ic
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Table 4.7 Parameter Application Description of MOT Control Function Block (continued)

P t
Parameter Name Description arameter Application
Type
Simulate Switch(OFF=Dis-
SIMUL BOOL -
able,ON=Enable)
Running Fault Alarm Ac-
OPFLACK knowledge(ON=Acknowl- BOOL -

edge)

RST CTA Cooling Process Acknowl- BOOL ]
- edge(ON=Acknowledge)

RST_MCC Equ.lpment Overload Pro- BOOL i
tection Reset (ON=reset)

Valve output method during
simulation (SWDO=OFF,
DO outputs according to

SWDO the input command; SW- BOOL i
DO=0N, DO outputs OFF,
the output is off or stopped)
Display status
FLAG Flag UDINT and alarms and
SO on.

Local/Remote Mod-
LRMODE USINT -
e(2=LOC,3=REM)

Mod-
MODE e(1=008S,4=MAN,5=AU- USINT -
TO,6=LK,7=RCAS)

Device signal

FAULT Fault(ON=Fault) BOOL
fault

Status Indi-

cation Startup Command Output

RUNNING
Process(ON=Running)

BOOL -

Stop Command Output

STOPPING
Process (ON=Stopping)

BOOL -

Status indication (0=No

definition, 1=Closed,

2=0pened, 3=Closing,

4=0pening, 7=Interlock USINT -
conflict, 8=fault )

8 is the highest priority, 0 is

the lowest priority, and only

sTaTENOte!
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Table 4.7 Parameter Application Description of MOT Control Function Block (continued)

Parameter

Parameter Name Description Type Application
the current high priority sta-
tus is displayed
Alarm en- AOF Shield Alarm BOOL -
able and
shield ENALM Alarm Enabled UDINT -
OO0S Set- Switch of Out of Service
SWOOS BOOL -
tings (ON=Disable)
Macro LOCKTAG Interlock Tag Name - -

Note 1: Description of STATE
* 0: No definition
* 1:Closed
° In actual operation, Closed means the close status feedback is received.

° In simulation, Closed means output is closed, and the closing is delayed for 1/2
TOC_CLS.

* 2:Opened

[e]

In actual operation, Open means the open status feedback is received.

° In simulation, Opened means output is opened, and the opening is delayed for 1/2

TOC_OPN.
¢ 3: Closing
* 4:Opening

* 7:Interlock conflict. This status is pulse output (After a single trigger, the status lasts only one
pulse period, regardless of whether the conflict always exists), the duration is consistent with
the closing time.

°  |n automatic mode, if an interlock command is received and the auto command is
opposite to the interlock command, the interlock conflict status is displayed, STATE=7.

° |In remote mode, if an interlock command is received and the interlock command is
opposite to the remote command, the interlock conflict status is displayed, STATE=7.

° |In interlock mode, if the auto command or remote command conflicts with the interlock
command, no interlock conflict is displayed.

After entering the interlock conflict status, if a higher priority status is generated, switch to

the high priority state immediately; and if a low priority status is generated while exiting the

interlock status and maintaining the interlock status output, switch to the low priority status

after the interlock conflict status time is up.
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¢ 8:Fault
When the function block tag generates a fault (OPFL, MCCFLT, BUSLFT), the STATE is 8

(fault status).

4.3.2 Mode Description

Function block mode: The function block is divided into OOS, interlocking, remote cascade,
manual, automatic and local, remote mode. The local mode is local control, and the remote mode
is DCS control. The mode priority is OOS> Interlock> Remote Cascade> Manual> Automatic,
OOS> Local> Remote.

In the status indication parameters, MODE indicates the current mode: 1=00S, 4=Manual,
5=Automatic, 6=Interlock, 7=Remote cascade.

LRMODE means local and remote mode: 2=Local, 3=Remote
0O0S Mode

When SWOOS=0N, the function block is in the OOS mode, and does not respond to various
input commands, and the output remains. In non-OOS mode, the function block can respond to
various input commands.

In OOS mode, all status are cleared except for the status of the input pins.
Interlock Mode (non-O0S)

When the interlock command is triggered, the function block enters the interlock mode. After the

interlock command is canceled, it returns to the manual mode.
Remote Cascade, Manual, Auto Mode

After you exit the interlock mode, in the unlocked status, if the override switch is not enabled,
you can switch to the respective mode through the remote cascade switch, manual switch, and
automatic switch. The priority is remote cascade> manual> automatic. If the override switch is
enabled, even if the remote cascade switch is enabled, it can be forced to switch to manual or
automatic mode through the manual or automatic switch.

In the locked status, the mode cannot be switched.

When the controller is in the cold start, the mode lock is unlocked and the override switch is
disabled to use.

Local, Remote Mode
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* LOCAL is in local mode. When the local input command is valid or the local stop input
command is valid, local mode is entered.

* REMOTE is in remote mode. When it is not in local mode and the input command of remote
mode is valid, it enters remote mode.

* When the local and remote mode commands are invalid, the original mode is maintained.

Input command processing

* The fault signal (equipment fault, feedback fault, etc.), local stop command, interlock
command are not limited by the mode and the allow signal. Fault detection can be
configured. When MCC_OPT=0, it means only MCCFLT is detected. When MCC_OPT=1,
it means MCCFLTL and BUSFLT are detected. After the device and bus fault are resolved,
FAULT becomes OFF.

* There is a local start command in local mode, which is only valid in local mode and is not
restricted by the allow signal.

* The remote mode includes manual run, automatic run, automatic stop, remote cascade
run, and remote cascade stop commands. The commands are limited by their respective
modes and allow signals. When the allow signal is satisfied, if the STOP command is valid,
the output is stopped, if the STOP command is invalid, the RUN command is valid, the
output is enabled; if both RUN and STOP commands are invalid, the output is maintained.
When the allow signal is not satisfied, when the configuration is set to not allow the RUN
command, it does not respond to the input of the RUN command. When the configuration
is the STOP command is not allowed, it does not respond to the input of the STOP. When
the configuration is neither RUN nor STOP is allowed, it does not respond to RUN or STOP
commands.

®* There is also a manual stop command in manual mode, which is only valid in manual mode
and is restricted by the allow signal.

* The stop command in the input command has priority. When the stop command is valid,
the output is stopped. When the stop command is invalid and the start command is valid,
the output is started. When the start and stop commands are invalid, the original output is

maintained.

Troubleshooting

After the output command is issued, the correct feedback signal is not received within the travel

time, a fault alarm is set, and the output processing is performed as follows:
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¢ Ifthe output is in a stop status, and the feedback signal has transitions, a fault will be
reported, the stop command in the T1 cycle will be output, and the start command of the T2
cycle is output as well. When the cycle time is reached, the output command is canceled
(configuration output tracking, TR_OPT=0N).

* Ifthe output is in a start status and the feedback signal is still OFF after the over-stroke time,
a fault will be reported. and the stop command will be output. When the configuration is set
to start and the fault alarm needs to be acknowledged, the alarm can be eliminated only after
being acknowledged. If the configuration is not required to be acknowledged, the alarm will
be eliminated in 2s;

* Ifthe output is in a stop status, the feedback signal is still ON after the over-stroke time, a

fault will be reported, and a stop command will be output;

Output tracking

When the output is in a stop status, the feedback signal will jump. If the output tracking is set to
track, the tracking feedback status will be output, and an output tracking alarm will be generated.
If it is set to not track, the feedback status without tracking will be output and no alarm will be

generated.

Cold processing

If devices fail due to overloading, it is necessary to cool devices down. During the cooling time,
the prompt of being in the cooling time will pop up. When the device fails and still in the cooling
process, you are not able to reset the device. When the device fails but the cooling process ends,
you are able to reset the device.

Cooling process of MOT function block:

¢ If the equipment signal has no fault (MCCFLT=0ON) and is not in the cold processing
(IN_CTA=0FF), the output of the cold processing is OUT_CTA = OFF.

* If the signal MCCFLT of device has no fault (MCCFLT=ON) and is in the cold processing
(IN_CTA=0N), the output of the cold processing is OUT_CTA = ON.

® If the signal MCCFLT is faulty (MCCFLT=0OFF) and is not in the cold processing (IN_CTA
= OFF). The fault can be acknowledged (RST_CTA, single-cycle rising edge trigger). After
confirmation, the cold process outputs OUT_CTA = OFF.

* If the signal MCCFLT of device is faulty (MCCFLT=OFF) and is in the cold processing
(IN_CTA=0N), the output of the cold process is OUT_CTA = ON, and cannot be reset by
fault acknowledgment.

* When the output of the cold processing is OUT_CTA = ON, the status bar shows the cold
process (CTA).
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Simulation status

After the simulation function is enabled, the feedback fault alarm (OPFL) and reset output are

shielded. After you exit the simulation, the feedback fault will be detected again.
4.3.3 Settings for Enabling Alarms
* Alarm Bar Display

The alarm bar displays all the alarms currently active for this tag (the configuration can be

enabled, and the default is disabled), including:

Description Identifier Configuration ltem
Operation Fault Alarm OPFL Enable/Disable
Device Fault Alarm MCCFL Enable/Disable
Interlock Operation Alarm EMRUN Enable/Disable
Interlock Stop Alarm EMSTOP Enable/Disable
Output Track Alarm TRACK Enable
Overload Alarm OVLD Enable/Disable

® Status Bar Display

The status bar displays the current status of the tag, including:

Identifier Description

00Ss Tag disable

LOCAL Local mode

MAN Manual mode

AUTO Automatic mode

LK Interlock mode

RCAS Remote cascade mode
LOCK (lock icon) Mode lock

SIMUL Simulation status
TEST Test status
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Identifier Description
CTA Cold processing
AOF Alarm shield

4.3.4 Panel Parameter Instruction

MOT Config Advance Trend
Alarm Input Parameters
NR ® Enable Sup FBRUN OFF
MAN r r EMRUN OFF
- r EMSTP ON
r r AUTRUN OFF
[ [ AUTSTP ON
| r r MCCFLT ON
I— Mode Lock Override
r r
Gl |a)
Config Advance Jlrend
Stroke Parameters
Toc | 100 s
Reset Cooling Input Parameters 2
BUSFLT ON
CTA OFF
Reset MCC OVLD ON
TEST OFF

Figure 4.5 MOT Control Function Block Parameter Panel

157




Toolkit User Manual

Table 4.8 The operational instruction of MOT function block panel parameters

Panel Parameter

®

Interlock indication

® Interlock of PRM_OPT

Configura-  Enable EMRUN

tion

EMSTOP

OPFL
MCCFL
OVLD

SUP EM-
RUNSUP

EMS-
TOPSUP

OPFLSUP

MC-
CFLSUP

OVLDSUP

Input Pa- FBRUN

rameter
EMRUN

EMSTOP

Parameter
Name

Initial Value Remark

* Non-interlock and non-bypass, it displays

* Interlock and non-bypass, it displays @

* Non-interlock but bypass, it displays ’

* Interlock and bypass, it displays ®.

HVFC/HVFO/MOT have another interlock button to represent
PRM_OPT.

* PRM_OPT is not set as OFF and non-bypass, it displays ®.

* PRM_OPT is OFF and non-bypass, it displays ’

* PRM_OPT is not set as OFF but bypass, it displays ®

* PRM_OPT is OFF and bypass, it displays ’

EMRUN

EMSTOP

OPFL

MCCFL

OVLD

EM-
RUNSUP

EMS-
TOPSUP

OPFLSUP

MC-
CFLSUP

OVLDSUP

FB

EMRUN

EMSTOP

OFF

OFF

ON

OFF

OFF

ON
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Alarm enable: tick it and then the alarm
is enabled. Otherwise, it is prohibited.

Alarm enable: tick it and then the alarm
is enabled. Otherwise, it is prohibited.

Running Fault Alarm
Device Fault Alarm
Overload Alarm

EMRUN Alarm Suppress Status

EMSTOP Alarm Suppress Status

OPFL Alarm Suppress Status

MCCFL Alarm Suppress Status

OVLD Alarm Suppress Status

Equipment Status Feed-
back(ON=Run,OFF=Stop)

Interlock Startup Command(ON=Run)

Interlock Stop Command(OFF=Stop)
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Table 4.8 The operational instruction of MOT function block panel parameters (continued)

Panel Parameter Parameter Initial Value Remark
Name
AUTRUN AUTRUN OFF Auto Startup Command(Effective In
Remote Mode,ON=Run)
AUTSTOP  AUTSTOP ON Auto Stop Command(Effective In Re-
mote Mode,OFF=Stop)
MCCFLT MCCFLT ON Device Fault Signal(OFF=Fault)
Advance Mode Lock  Enable LOCK OFF Switch Lock(ON=Lock,OFF=Unlock)
Override Enable RMT_- OFF Override Switch(OFF=Disable,ON=En-
OVRD able)

Stroke Pa- TOC TOC 10.0 Device Runtime(s)
rameter
Reset RST_CTA RST_CTA OFF Cooling Process Acknowledge(ON=Ac-
Cooling knowledge)
Reset RST MCC RST_MCC OFF Device Overload Protect Re-
MCC set(ON=Reset)
Input Pa- BUSFLT BUSFLT ON BUS Fault Signal(OFF=Fault)
rameter2

CTA CTA OFF Cooling Status

OvLD OvVLD ON Overload Alarm

TEST TEST OFF Test Status

Click “Related Tag” from the drop-down list on the function block panel (as shown in the following
figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”
parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed

on the drop-down list.

Metor Contral Function Block

Property ] Biasic ] Extended Macro l

& Alarm Panel

[ Operation Log Marme ‘ Tnitial Yalue | Diescription

LOCKTAG Intetlock Tag Mame

1l Related Tag
h\\‘-— RELATETAG Related Tag Name

Figure 4.6 Related tag option

4.3.5 Flag
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Table 4.9 Flag Code List

Flag Description Type
DO Disable(OOS) Status
D1 Manual(MAN) Status
D2 Auto(AUTO) Status
D4 On-site(LOC) Status
D5 Simulation(SIMUL) Status
D12 Remote Cascade(RCAS) Status
D13 Output Tracking Alarm(TRACK) Alarm
D14 Running Fault(OPFL) Alarm
D15 Interlock Startup (EMRUN) Alarm
D16 Interlock Stop (EMSTOP) Alarm
D18 Equipment Failure Alarm (MCCFL) Alarm
D24 Shield Alarm (AOF) Status
D25 Interlock (LK) Status
D26 Cooling Status (CTA) Status
D27 Overload Alarm (OVLD) Alarm
D28 Test (TEST) Status

4.4 CNT Counter Function Block

Counter function block is used to count the numbers of the input signal. It has two modes to

count: standard count and period count. Each parameter description is shown as Table 4.10.

* CNT

_IIN auT_l
JAUTRUN  HALM
AUTSTOP HHALM |
_IAUTRST

pOnnz T4

4.4.1 Parameter Description
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Table 4.10 Calculator Function Block Parameter

Parameter Name

Expansion
Parameters

Input pins

Output pins

Operation pa-
rameters

AUTRUN

AUTSTOP

AUTRST

RMRUN

RMSTOP

RMRST

SWRCAS

SWMAN

SWAUTO

ouT

POUT

HALM

HHALM

ZERO

RMT -
OVRD

LOCK

Description

Input Value
Auto Startup Command(Rising
Edge Startup)

Auto Stop Command(Rising Edge
Stop)

Auto Reset Command(Rising Edge
Reset)

Remote Startup Command(Rising
Edge Startup)

Remote Stop Command(Rising
Edge Stop)

Remote Reset Command(Rising
Edge Reset)

Remote Cascade Switch(ON=to
Remote Cascade)

Manual Switch(ON=to Manual)
Auto Switch(ON=to Auto)

Output Value

Period Output Value

Count Over H Limit Alarm Out-
put(IVO=0ON,OFF=Alarm;IVO=0F-
F,ON=Alarm)

Count Over HH Limit Alarm Out-
put(IVO=0ON,OFF=Alarm;IVO=0F-
F,ON=Alarm)

Clear Status(ON=Clear)

Override Switch(OFF=Dis-
able,ON=Enable)

Switch Lock(ON=Lock,OFF=Un-
lock)
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Parameter
Type

REAL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

REAL

REAL

BOOL

BOOL

BOOL

BOOL

BOOL

Applica-
tion

Input
counting
signal



Toolkit User Manual

Table 4.10 Calculator Function Block Parameter (continued)

Parameter Name

Basic para-
meters

Status indica-
tors

Alarm enable
and shield

OOS settings

Configuration
parameters

MANRST

MANRUN

MANSTOP

FLAG

MODE

ET

AOF

ENALM

SWOO0S

TC_MODE

TC_UNIT

TC

OUTSCH

OUTSCL

OUTEU

INSCH

INSCL

INEU

OUTDLEN

INDLEN

IVO

Description

Manual Reset Command(Rising
Edge Reset)

Manual Startup Command(Rising
Edge Startup)

Manual Stop Command(Rising
Edge Stop)

Flag

Mode(1=00S,4=MAN,5=AU-
TO,7=RCAS)

Cumulative Time
Shield Alarm
Alarm Enabled

Switch of Out of Service (ON=Dis-
able)

Count Mode(ON=Time,OFF=Stan-
dard)

Time
Unit(O=sec,1=min,2=hour,3=day)

Time

Qutput Value Maximum

Output Value Minimum

Output Value Unit

Input Value Maximum

Input Value Minimum

Input Value Unit

Output Value Decimal Digits[0,5]
Input Value Decimal Digits[0,5]

Alarm Output Negate Option-
s(ON=Negate, OFF=Not to negate)
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Parameter
Type

BOOL

BOOL

BOOL

UDINT

USINT

REAL

BOOL

UDINT

BOOL

BOOL

USINT

REAL

REAL

REAL

EUTYPE

REAL

REAL

EUTYPE

USINT

USINT

BOOL

Applica-
tion
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Table 4.10 Calculator Function Block Parameter (continued)

Parameter Applica-

Parameter Name Description i
Type tion
Count H Limit REAL -
Alarm para-

meters HH Count HH Limit REAL -
. KFCT Equivalent Coefficient REAL -

Counting pa-
rameters TFCT Time Coefficient REAL -

4.4.2 Working Mode

Function block mode and priority: OOS>Remote Cascade>Manual>Automatic mode.

MODE indicates the current mode: 1=00S, 4=Manual, 5=Automatic, 7=Remote cascade.
0OO0S Mode

When SWOOS=0N is satisfied, the function block is in the OOS mode, and does not respond to
various commands, and the output is maintained.

In OOS mode, all status are cleared except for the status of the input pins.
Remote Cascade, Manual, Auto Mode

After you exit OOS, the default is manual mode.

In the unlocked status, if the override switch is not enabled, you can switch to the respective
modes through the remote cascade switch, manual switch, and automatic switch. The priority is
remote cascade>manual>automatic. If the override switch is enabled, even if the remote cascade
switch is enabled, it can be forced to switch to manual or automatic mode through the manual or
automatic switch.

In the locked status, the mode cannot be switched.

When the controller is in the cold start, the mode lock is unlocked and the override switch is
disabled.

Input Commands

* In manual mode, counting is controlled by manual start and the stop input commands. The
priority order of the commands is Stop>Start. When the stop command input is valid, the
count stops; when the start command input is valid, the count starts. When all the commands

are invalid, the count resumes according to the previous command.
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* In automatic mode, counting is controlled by automatic start and the stop input commands.
The priority order of the commands is Stop>Start. When the stop command input is valid, the
count stops; when the start command input is valid, the count starts. When all the commands
are invalid, the count resumes according to the previous command.

* In remote cascade mode, counting is controlled by remote cascade start and stop input
commands. The priority order of the commands is stop> start. When the stop command input
is valid, the count stops; when the start input command is valid, the count starts. When all the
commands are invalid, the count resumes according to the previous command.

* Reset Command
°  You can clear the count by the reset switch in each mode. The reset operation only

takes effect in standard count mode. After the reset operation, the current count gets

clear and records the counts before the reset operation.

° Under the cyclical counting mode, it gets reset till counting time is up. In this case, it will

clear the current count and record the count before the reset.

° If the count won’t be accumulated after the reset operation, then the reset output will

always set ON. If the count continues to accumulate, then the reset output will set OFF.

°  The current accumulation is always being zero, the reset output will always set ON.
Cold Start
When the controller is in the cold start, whether or not to zero clearing can be set.

Alarm Output

* When the current count value is greater than the H limit of the count, an over H limit alarm
will be released;

* When the current count value is greater than the HH limit of the count, an over HH limit alarm
will be released;

*  When the alarm output is set to be inverted, HHALM and HALM output OFF when the alarm
is released, and HHALM and HALM output ON when no alarm is released. When is set to
be not inverted, the output is ON when the alarm is released and OFF when the alarm is not

released.
Count Value Conversion

OUT=TS x IN/JKCOEFF/TCOEFF, TS is the scheduling period.
4.4.3 Settings for Enabling Alarms
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* Alarm Bar Display

The status bar displays all the alarms of the tag in the current activity, including:

Description

H Limit Alarm

HH Limit Alarm

® Status Bar Display

Identifier

H

HH

Configuration ltem

Enable/Disable

Enable/Disable

The status bar displays the current status of the tag, including:

Description

Tag Disable
Manual Mode

Automatic Mode

Remote Cascade Mode

Mode Lock

Alarm Shield

4.4.4 Panel Parameter Instruction

CNT

NR 9
MAN

OUT | 0.00000

t/s

| sop| R |

K A=

Config | Trend

Out Alarm(t/s)
Enable Limits sup

N 100.00000 I
u 100.00000 u

™

Count Parameters

TC_MODE e
TC_UNIT © C f“
TC | 0.5 min
ET | 0.0 min
Mode Lock

-

Figure 4.7 CNT Function Block Panel Parameter Diagram
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Identifier

00s
MAN
AUTO
RCAS

LOCK (Lock Icon)

AOF
Input VYalue
IN 0.000
kPa

Previous Output Value

POUT 0.00000
t/s
Override
-
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Table 4.11 The operational instruction of CNT function block panel parameter
Panel Display Parameter Name Initial Value Remark

Count Over HH Limit Alarm
HH HHALM ON Output(IVO=0ON,OFF=Alarm;I-
VO=0FF,ON=Alarm)

Count Over H Limit Alarm Out-
H HALM ON put(IVO=0ON,OFF=Alarm;I-
VO=0FF,ON=Alarm)

HH 100.0 Count HH Limit
OUT Alarm Limits
H 100.0 Count H Limit
HHSUP HH Alarm Suppress Status
SUP
HSUP H Alarm Suppress Status
Alarm Output Negate Option-
Inverted Output VO ON s(ON=Negate, OFF=Not to
negate)
TC MODE TC MODE OFF Count Mode(ON=Time,OFF=S-
- - tandard)
Count Parame TC_UNIT TC_UNIT 0 Time
- - Unit(O=sec,1=min,2=hour,3=day)
ters
TC TC 0.0 Time
ET ET 0.0 Cumulative Time
Input Value IN IN ouT Input Value
Pervi Output
erVIoUs BUBUL pouT POUT 0.0 Period Output Value
Value
ModeLock Enable LOCK OFF Switch Lock(ON=Lock,OFF=Un-
lock)
Override Enable RMT_OVRD OFF Override Switch(OFF=Dis-

able,ON=Enable)

Click “Related Tag” from the drop-down list on the function block panel (as shown in the following
figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”
parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed

on the drop-down list.
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Count Curmulation Function Block

Pruperty] Basic ]Extended Macro l

éj Alarm Panel

" Operation Lag Mg ‘ Triitial Valug ‘ Description

LOKTAG Interlock Tag Mame

JU Related Ta
g h\——_h_h_%
— || RELATETAG Related Tag Mame

Figure 4.8 Related tag option

4.4.5 Flag

Table 4.12 Flag Code List

Flag Description Type
DO Disable (OOS) Status
D1 Manual (MAN) Status
D2 Auto (AUTO) Status
D6 HH alarm (HH) Alarm
D7 H alarm (H) Alarm
D8 Shield Alarm (AOF) Status
D9 Remote Cascade (RCAS) Status

4.5 DOBX Function Block

DOBX function block is used to control the output DO signals. The control function of DOBX is
similar to HVFC but without output feedback. For details, please refer to "HVFC Valve Function
Block with OFF in Priority"..

* DOEX
_IFChAD auT
_IEMOFN

_IEMCLS

pO00 12

4.5.1 Parameter Description

Table 4.13 FBD Parameter List

Parameter Name Type Initial Value Description

Input pin PCMD BOOL OFF Command Input (OFF=Close,ON=Open)
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Table 4.13 FBD Parameter List (continued)

Parameter Name

Output pin

Monitoring
parameter

Operational
parameter

Alarm para-
meter

Configuration
parameter

EMOPN

EMCLS

SWRCAS

RCMD

SWMAN

SWAUTO

ouT

FLAG

MODE

ON_TON

ON_-
TOFF

OFF_-
TON

OFF_-
TOFF

MCMD

LOCK

RMT -
OVRD

SWOO0S

AOF

ENALM

IVO

Type

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

USINT

REAL

REAL

REAL

REAL

BOOL

BOOL

BOOL

BOOL

BOOL

UDINT

BOOL

Initial Value

OFF

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

Description

Interlock Open Command (IVO=0OFF:ON=0Open;l-
VO=0ON:OFF=0pen)

Interlock Close Command (IVO=OFF:OF-
F=Close;IVO=0ON:ON=Close)

Remote Cascade Switch (ON=to Remote Cas-
cade)

Remote Command Input (OFF=Close,ON=0pen)
Manual Switch (ON=to Manual)

Auto Switch (ON=to Auto)

Output

Flag

Mode (1=008S,4=MAN,5=AUTO,6=LK,7=RCAS)

ON Status Alarm TON (s)

ON Status Alarm TOFF (s)

OFF Status Alarm TON (s)

OFF Status Alarm TOFF(s)

Manual Command (OFF=Close,ON=0pen)

Mode Lock (OFF=UnLock,ON=Lock)

Override Switch (OFF=Disable,ON=Enable)

Switch of Out of Service (ON=Disable)

Shield Alarm (ON= Shield)

Alarm Enable

Interlock Input Negate Options (ON=Negate,OF-
F=Not to negate)
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Table 4.13 FBD Parameter List (continued)

Parameter Name

COLD_-
OPT

Type

USINT

Initial Value

0

4.5.2 Panel Parameter Instruction

Description

Cold Start Man/Auto Mode Options
(0=Hold,1=MAN,2=AUTO)

DOBX

Advance | Trend

Alarm
Enable

MR

OFF

=

~ ON
"~ OFF
™ EMOPN

TON(s) TOFF(s) SUP

00 | 0.0

 EMCLS
Automatic Input
PCMD OFF

Mode Lock
" Enable

-

00 | 1000

3 N OB E

Override
v Enable

Figure 4.9 DOBX Function Block Panel Parameter Graph

Table 4.14 DOBX Function Block Panel Parameter Operational Description

Panel Parameter

Ad-
vanced

Alarm

ON

OFF

EMOPN

EMCLS

TON (s)

TOFF (s)

Function
Block Name

ON

OFF

EMOPN_B

EMCLS_B

ON_TON

OFF_TON

ON_TOFF

OFF _-
TOFF

Initial Value Remark

OFF

ON

0.0
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ON Status Alarm

OFF Status Alarm
Interlock Open Alarm
Interlock Close Alarm

ON Status Alarm TON(s)
OFF Status Alarm TON(s)

ON Status Alarm TOFF(s)

OFF Status Alarm TOFF(s)
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Table 4.14 DOBX Function Block Panel Parameter Operational Description (continued)

Function
Panel Parameter Initial Value Remark
Block Name

ONSUP - ON Alarm Suppress Status
OFFSUP - OFF Alarm Suppress Status
SUP EMOP-

NSUP - EMOPN Alarm Suppress Status
EM- EMCLS Alarm Suppress Status
CLSSUP PP

Automatic

Input PCMD/OFF  PCMD OFF Command Input (OFF=Close,ON=0Open)

Mode Lock Enable LOCK OFF Mode Lock (OFF=UnLock,ON=Lock)

. RMT_- Override Switch (OFF=Disable,ON=En-
(0] d Enabl - OFF
verride nable OVRD able)

Alarm bar displays all the alarms of the current tag (could be enabled, the default is not to be
enabled). DOBX is similar to DOEX but with another two alarms added.

Description Identifier Configuration Items
Interlock ON Alarm EMOPN Enable/Disable
Interlock OFF Alarm EMCLS Enable/Disable

4.5.3 Flag

Table 4.15 Flag Code List

Flag Code Alarm Code Description Type
DO 00Ss Disable Status
D1 IMAN Initialize Manually Status
D2 AUTO Auto Status
D4 LK Interlock Alarm
D5 EMOPN Interlock Open Alarm
D6 EMCLS Interlock Close Alarm
D7 ON ON Status Alarm Alarm
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Table 4.15 Flag Code List (continued)

Flag Code Alarm Code Description Type
D8 OFF OFF Status Alarm Alarm
D9 AOF Shield Alarm Status
D11 RCAS Remote Cascade Alarm

4.6 DOS Feeding Control Function

This function block is used to adjust the output of the feeding valve by monitoring the feeding

amount as to make the feeding amount achieve the set value..

* pos
_IIN ouT i
_1BW OuT_Cco_|

_IEMRUN  OUT_FI_I
JEMSTOP  HALM_
AUTRUN  LALK
_AUTHOLD SF_J
_AUTSTOP
AUTRET

_IP

g

ponn- 1%

4.6.1 Parameter Description

Table 4.16 Parameter Application Description of DOS Ingredient-feeding Control Function Block

P -
Parameter Name Description arame Applications
ter Type
IN Input Value REAL -
The residual volume
Basic Value(Residual A tl
BV asic Value(Residual Amountin oy ¢ ihe feeding in the
The Tank)
tank.
Expan- EMRUN Interlock Startup Com- BOOL i
sion nout P mand(ON=Run)
Para- nput Pins
Interlock Stop Command(OF-
meters EMSTOP ner p~o ( BOOL -
F=Stop)
Auto Startup Com-
AUTRUN uto Startup Lom BOOL -

mand(ON=Run)

AUTHOLD Auto Hold Command(ON=Hold) BOOL -

171



Toolkit User Manual

Table 4.16 Parameter Application Description of DOS Ingredient-feeding Control Function Block

(continued)

Parameter Name

AUTSTOP

AUTRST

RMRUN

RMHOLD

RMSTOP

RMRST

SWRCAS

SWMAN

SWAUTO

Description

Auto Stop Command(ON=Stop)

Auto Reset Command(ON=Re-
set)

Remote Startup Com-
mand(ON=Run)

Remote Hold Com-
mand(ON=Hold)

Remote Stop Command(ON=S-
top)

Remote Reset Com-
mand(ON=Reset)

Remote Cascade
Switch(ON=switch to Remote
Cascade)

Manual Switch(ON=switch to

Manual)

Auto Switch(ON=switch to Auto)
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Parame-
ter Type

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Applications

Coarse and fine tun-
ing of feeding valves
are closed. Automatic
mode is active.

Reset the feeding ac-
cumulation. The auto-
matic mode is active.
It would be reset only
when the fine tuning
output is stopped.

This pin isn’t dis-
played by default but
can be displayed by
checking it.

This pin isn’t dis-
played by default but
can be displayed by
checking it.

This pin isn’t dis-
played by default but
can be displayed by
checking it.

This pin isn’t dis-
played by default but
can be displayed by
checking it.

This pin isn’t dis-
played by default but
can be displayed by
checking it.

This pin isn’t dis-
played by default but
can be displayed by
checking it.

This pin isn’t dis-
played by default but
can be displayed by
checking it.
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Table 4.16 Parameter Application Description of DOS Ingredient-feeding Control Function Block

(continued)

Parameter Name

Output
Pins

Operation
Parame-
ters

PW

SV

ouT

ouUT_COo

OUT_FI

HALM

LALM

ZERO

END

SP

MAN_CO

MAN_FI

MANRUN

MANHOLD

Description

Pre-shutdown Coarse Output
Value

Set Value
Output Value

Coarse Output(ON=Run,OFF=S-
top)

Fine Output(ON=Run,OFF=S-
top)

Input Over High Limit Alarm
Output(lVO=0ON,OFF=Alarm;l-
VO=0FF,ON=Alarm)

Input Over Low Limit Alarm

Output(IVO=ON,OFF=Alarm;l-
VO=0OFF,ON=Alarm)

Clear Status (ON=Clear)

Feed Status (ON=Feeding,OF-
F=Feed End)

Pre-shutdown Fine Output Value

Manual Coarse Startup Com-
mand(ON=Run)

Manual Fine Startup Com-
mand(ON=Run)

Manual Startup Com-
mand(ON=Run)

Manual Hold Com-
mand(ON=Hold)
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Parame- L
Applications
ter Type
REAL -
REAL -
REAL
BOOL Cogrse tuning valve
switch
BOOL Flnle tuning valve
switch
BOOL -
BOOL -
This pin isn’t dis-
I faul
BOOL played by default but
can be displayed by
checking it.
This pin isn’t dis-
BOOL played by default but
can be displayed by
checking it.
REAL It |§ used to stop fine-
tuning valves.
Turn on the coarse
BOOL tuning .valve's m.anu-
ally. It is active in the
manual mode.
Turn on fine tuning
BOOL manually. It is active
in the manual mode.
BOOL -
BOOL -
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Table 4.16 Parameter Application Description of DOS Ingredient-feeding Control Function Block

(continued)

Parameter Name

Basic
Para-
meters

Status
Indicators

Alarm En-
abling
and
Shielding

OOS Set-
tings

Configu-
ration Pa-
rameters

Description

Manual Stop Command(ON=S-

MANSTOP
top)

MANRST Manual Reset Com-
mand(ON=Reset)

RMT_- Override Switch(OFF=Dis-

OVRD able,ON=Enable)

LOCK Switch Lock(ON=Lock,OFF=Un-
lock)

FLAG Flag

MODE Mode(1=00S,4=MAN,5=AU-

TO,6=LK,7=RCAS)

Status(1=CO_Dosing,2=FI_-
STATUS Dosing,3=Running,4=Held,5=S-

topped,6=End,7=Idle)

AOF Shield Alarm(ON= Shield)

ENALM Alarm Enabled

Switch of Out of Service

W
SWOO0S (ON=Disable)

OUTSCH Output Value Maximum

OUTSCL Output Value Minimum
OUTEU Output Unit

INSCH Input Value Maximum
INSCL Input Value Minimum
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Parame-
ter Type

BOOL

BOOL

BOOL

BOOL

UDINT

USINT

USINT

BOOL

UDINT

BOOL

REAL

REAL

EU-
TYPE

REAL

REAL

Applications

Coarse and fine tun-
ing valves are closed.
Manual mode is valid.

Reset the feeding ac-
cumulation. It is active
in the manual mode.
It would be reset only
when the fine tuning
output is stopped.

Prevent from mistake
operation between
manual and automa-
tion.

Display status and
alarms.
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Table 4.16 Parameter Application Description of DOS Ingredient-feeding Control Function Block

(continued)

Parameter Name

INEU

OUTDLEN

INDLEN

IVO

COLD_OPT

T1

T2

Alarm Pa-

rameters
T3

KFCT

Feeding TFCT

Parame-
ters DRIBBLE
T4
Macro LOCKTAG

4.6.2 Working Status

Description

Input Unit

Output Value Decimal Digits[0,5]
Input Value Decimal Digits[0,5]
Alarm Output Negate Option-
s(ON=Negate,OFF=Not to

negate)

Cold Start Clear Output Value
Options(ON=Clear,OFF=Hold)

Alarm INH TON(s)

Alarm INL TON(s)

Startup Inhibition TON(s)

Input High Limit

Input Low Limit
Equivalent Coefficient
Time Coefficient

Dribble Offset

Stop Fine Output TON(s)

Interlock tag name

Parame-
ter Type

EU-
TYPE

USINT

USINT

BOOL

BOOL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

Applications

Default Negation.

Not less than 0.0,and
the unit is s.

Not less than 0.0,and
the unitis s.

Not less than 0.0,and
the unit is s.

Function block status and priority: OOS> Interlock> Remote Cascade> Manual> Auto.
In the status indication, MODE indicates the current mode: 1=00S, 4=MAN, 5=AUTO,
6=interlock(LK), 7=remote cascade(RCAS).

0OO0S mode
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When SWOOS = ON, the function block is in OOS mode, and does not respond to various input
commands, and the output is holding.

In OOS mode, all status are cleared except for the status of the input pins.
Interlock mode

When the interlock command is triggered, the function block enters the interlock mode. After the

interlock command is canceled, it returns to the manual mode.
Remote Cascade, Manual, Auto Mode

After you exit the interlock mode, in the unlocked status, if the override switch is not enabled,
you can switch to the respective mode through the remote cascade switch, manual switch, and
automatic switch. The priority is remote cascade> manual> automatic. If the override switch is
enabled, even if the remote cascade switch is enabled, it can be forced to switch to manual or
automatic mode through the manual or automatic switch.

In the locked status, the mode cannot be switched.

When the controller is in the cold start, the mode lock is unlocked and the override switch is
disabled.

4.6.3 Control of Logic

Switching between mode and feeding phase

DOS function block manages the whole feeding phase, supporting such status as Idle, Running,
Stopped, Held, FI Dosing, Co Dosing and End.

DOS function block mode and its priority: OOS > interlock > remote cascade > manual > auto.
Mode indicates the current mode: 1=00S, 4=manual, 5=auto, 6=interlock, 7=remote cascade.

Each state transition of feeding and the state of valve output is shown below:
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(OUT=, OUT CO-0FF, OUT FI-OFF)

ldle
(OUT CO-0OFF, OUT FIFOFF ) RUM (OUT CO-0FF, OUT FI-OFF)
HOLD STOP
Held Running Stopped
RUN RUM

&~
(OUT<PW, OUT CORON, OUT FIEONY

HOLD p STOP
Fl Dosing -
RUM RUM

(PW=0UT8V, OUT CO-OFF, OUT FIFON>

End RST

(OUT;=3V, OUT CO=0FF, OUT FI-OFF)

0O0S mode

When SWOOS=0N, the function block is in the OOS mode, and does not respond to various
input commands, the output remains, and OUT doesn’t accumulate. It keeps the original status
after exiting OOS mode.

In OOS mode, all status are cleared except for the status of the input pins.

Interlock mode

When the interlock command is triggered, the function block enters the interlock mode. After

the interlock command is canceled, it returns to the manual mode. Apart from OOS, interlock
command is not limited by modes.

When the interlock stop and start commands take into effect at the same time, the interlock stop
command comes first.

When the interlock start command is triggered, if it is in the state of idle, stopped, held, Co
Dosing, it enters running state, if it is in the state of FI_Dosing, it will keep in the state of
Fl_Dosing; if it is in the state of End, it will keep in the state of End.

When the stop command is triggered, if it is in the state of running, CO_Dosing, and FI_Dosing, it

enters Stopped state.
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Remote Cascade

SWOOS=0FF, EMSTOP=0N, EMRUN=OFF, if SWRCAS=0ON and RMT_OVRD=OFF, it enters
remote mode.

In the remote mode, feeding status is controlled by RMRUN\RMHOLD\RMSTOP\RMRST.
Remote command priority is stop>pause>start, when commands take into effect, it responds to
the command in high priority.

When the remote start command is triggered, if it is in the Idle, Stopped or Held phase, it enters
Running phase. Ifit is in FI_Dosing phase, it keeps in FI_Dosing phase. If it is in the END phase,
it keeps in END phase.

When the remote end command is triggered, if it is in the Running or Held phase, it enters
Stopped phase. If it is in FI_Dosing phase, it enters the Stopped phase in T4. If it is in the Idle,
End or Stopped phase, it keeps in the original phase.

When the remote pause command is triggered, if it is in the Running, FI_Dosing or Stopped
phase, it enters Held phase. If it is in Idle, End or Held phase, it keeps in the original phase.
When the remote reset command is triggered, if it is in the End phase, it enters Held phase.

Otherwise, it doesn’t influence the phase change.

Auto Mode

SWOOS=0FF, EMSTOP=0ON, EMRUN=0OFF, SWRCAS=0FF or RMT_OVRD=O0N, if
SWAUTO=0N, it enters the auto mode.
In the auto mode, the feeding status is controlled by AUTRUN\AUTHOLD\AUTSTOP\AUTRST,

and its effect is as the same as the corresponding commands in the remote mode.

Manual Mode

SWOOS=0FF, EMSTOP=0ON, EMRUN=0OFF, SWRCAS=0FF or RMT_OVRD=0N, if
SWMAN=O0N, it enters the manual mode.

In the manual mode, the feeding status is controlled by MANRUN\MANHOLD\MANSTOP
\MANRST, and its effect is as the same as the corresponding commands in the remote mode..
It also supports manually feeding operation in the manual mode. If it needs manually further
feeding after the feeding process ends, MAN_CO and MAN_FI can help for further feeding. It is
required to reset SV and PW before further feeding. Manual stop and pause commands are still

effective, and the transitions are shown in the figure below:
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End = (OUT:=8V, OUT CO-0FF, OUT FIFOFF)
MAN O-0N
——— —»=| CO Dosing (OUT:PW OUT CO-0N, OUT FI-OFF
MAN CO-0N
MAN CO-ON
HDLD'II STOP,
Held Stopped {PW<=0UT:SV, OUT CO-0FF, OUT FIFOFF
HoLo! STOP |
MAN FI-ON
MAN FI-ON
= F| Dosing |— (PW:=0OUT:SV, OUT CO-0FF, OUT FI-ON}
Mode lock

When LOCK=0N, it is not allowed to switch among auto, manual and remote modes.
Calculation about flow accumulation

When the feeding command is ordered, the feeding starts and the accumulation of it also starts.
OUT(n) = OUT(n-1) + TS x PV/KCOEFF/TCOEFF

OUT(n): the OUT value in this period

OUT(n-1): the OUT value in last period

TS: control period

Turning off the Valve once the Feeding Amount is Met

When the feeding amount met PW, OUT_CO outputs OFF. When the feeding amount met SP,
OUT_FI outputs OFF in T4.

SP=SV-DRIBBLE-BV

Cold start

When the controller is in cold start, clearing or not can be set.

When the controller is in cold start, the mode lock is unlocked, the override switch is disabled.

Flow Alarm
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1. When the feeding command does not start, the low limit alarm of flow will not start detection.

2. If the feeding command starts and the feeding flow is less than the lower limits within the set
time, an L limit alarm is output;

3.  When the feeding flow rate is greater than the set upper limit within the given time, an H limit
alarm is output;

4. When the feeding flow rate doesn’t exceed the H and L limits within the given time, there is
no alarm reported.

5. If the alarm output is set to negate, when the alarm is being released, LALM, HALM output
OFF. Otherwise, they output ON. If the alarm output is set to not negate, when the alarm is

being released, they output ON. Otherwise, they output OFF.
4.6.4 Settings for Enabling Alarms
* Alarm Bar Display

The alarm bar displays all the alarms currently active for this tag (the configuration can be

enabled, and the default is disabled), including:

Description Identifier Configuration ltem
Interlock start alarm EMRUN Enable/Disable
Interlock stop alarm EMSTOP Enable/Disable
High limit alarm H Enable/Disable
Low limit alarm L Enable/Disable

* Status Bar Display

The status bar displays the current status of the tag, including:

Description Identifier

Disable tags 00S

Manual mode MAN

Automatic mode AUTO

Interlock mode LK

Remote cascade mode RCAS

Mode lock LOCK (Lock icon)
Alarm shield AOF
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4.6.5 Panel Parameter Instruction

DOS

NR 9
MAN
(@]
SV 0.000
ouT 0.000
IN 0.000
DOS Status
Idle
e el

100,000

=0, 000

500,000

10 000

20,000

0000 15:15:E0 16:20:02 16:20:27 16:20:51, o -
IN Alarm

Enable Limits TON(s) SuUp
[ 100.000 5.0 o
[ 0.000 5.0 [

v

Operate parameters EM_Alarm sUp
Pvy 0.000 u o
BY 0.000 u o
Dribble 0.000

Stop FI_TON 50 s

Maode Lock Override
o u

Figure 4.10 DOS Function Block Parameter Panel Graph

Table 4.17 The operational instruction of DOS function block panel parameter

Panel Parameter

Expansion

IN Alarm
Parameters

Input Over Range High Lim-
it Alarm Output(IVO=0ON,OF-
F=Alarm;IVO=0FF,ON=Alarm)

P

arameter Initial Value Remark
Name

HALM ON
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Table 4.17 The operational instruction of DOS function block panel parameter (continued)

Parameter
Panel Parameter Initial Value Remark
Name

Input Over Range Low Lim-
L LALM ON it Alarm Output(lVO=0ON,OF-
F=Alarm;IVO=0OFF,ON=Alarm)

H 100.0 Input High Limit
Limits
L 0.0 Input Low Limit
T1 5.0 Alarm INH TON(s)
TON(s)
T2 5.0 Alarm INL TON(s)
HSUP - H Alarm Suppress Status
SUP
LSUP - L Alarm Suppress Status
Options about alarm output
Inverted Out-
nuvte eaiu IVO ON negation(ON=Negate, OFF=Not
P Negate)
PW PW 0.0 Pre-shutdown Coarse Output
Value
Operate BV BV 0.0 Basic Value(Residual Amount In
The Tank)
Parameters
DRIBBLE DRIBBLE 0.0 Dribble Offset
Stop FI_TON T4 5.0 Stop Fine Output TON(s)
Interlock Startup Com-
EMRUN EMRUN OFF
mand(ON=Run)
EMSTOP EMSTOP ON Interlock Stop Command(OF-
F=Stop)
EM_Alarm
SUP EM- EMRUN Alarm Suppress Status
RUNSUP upp u
SUP EMS- EMSTOP Alarm Suppress Sta-
TOPSUP tus
Mode Lock(ON=Lock,OFF=Un-
ModeLock Enable LOCK OFF ode Lock(O ocK, Un
lock)
RMT_- Override Switch(OFF=Dis-
Overrid Enabl - OFF
vernae navie OVRD able,ON=Enable)
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Click “Related Tag” from the drop-down list on the function block panel (as shown in the following

figure) to open the panel of the related tag configured during user program configuration. If

the panel of the related tag is configured, click this option to open its panel. If the “Related tag”

parameter is not set in the configuration of the function block tag, “Related Tag” is not displayed

on the drop-down list.

=1

& alarm Panel
P Operation Log

01l related Tag ‘__\\

Figure 4.11 Related tag option

4.6.6 Flag

Table 4.18 Flag code list

Dose Cumulation Function Block

Property ] Basic ] Extended Macro l

Narne | Initial Value |

Description

LOCKTAG

— || RELATETAG

Flag Description
DO Disable(OOS)
D1 Manual(MAN)
D2 Auto(AUTO)
D6 Interlock Startup(EMRUN)
D7 Interlock Stop(EMSTOP)
D12 Over range low limit alarm of the output A change rate (DMVL1)
D13 H Limit Alarm(H)
D14 L Limit Alarm(L)
D20 Shield Alarm(AOF)
D21 Interlock(LK)
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Interlock Tag Mame

Related Tag Name

Type

Status

Status

Status

Alarm

Alarm

Status

Alarm

Alarm

Status

Status
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5 Analog Processing Function Block Library

This Status introduces the parameters and usage of PVIBX function block.

5.1 PVIBX Function Block

PVIBX function block is used to receive Al input signals. It can execute input process according

to the configuration and execute computation on the actual values. The calculation process of
PVIBX is similar to Al. For details, please refer to "Al Tag" of "Tag of FCU713-S" in IO Tag User

Manual. In addition, PVIBX only receives Al input signals. It doesn’t equip with Al hardware

diagnosis and address information.

* Pl
_lIN P
_IINERR ERF_I
pO00S I

5.1.1 Parameter Description

Table 5.1 FBD Parameter List(PVIBX)

Parameter Name

IN

Input value  INERR

SIMIN

PV

ERR

ERR_R
Output val-

ue | HH_O

I LL_O

I LO

Monitoring OPR_El

parameter FLAG

Type

REAL

BOOL

REAL

REAL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

REAL

UDINT

Initial Value

0

OFF

OFF

OFF

ON

ON

ON

ON

0
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Description

Raw Input Value

Raw Input Signal Flag
Simulation Input Value
Process Variable Value

Analog Input Status Flag:ON=Bad(Forced
Status OFF When Bad)

Hardware Status Flag:ON=Bad(Forced Status
ON When Bad)

HH Interlock Output

H Interlock Output

LL Interlock Output

L Interlock Output

Desirable Operating Range Deviation Value

Flag code
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Table 5.1 FBD Parameter List(PVIBX) (continued)

Parameter Name

Opera-
tional para-
meter

SWAM

SWLCUT

SWOOS

SWSIM

AOF
HHH
HHH_TON
HHH_TOFF
HH
HH_TON
HH_TOFF
H

H_TON

H_TOFF

L_TON
L TOFF
LL
LL_TON
LL_TOFF
LLL
LLL_TON
LLL_TOFF

TPV

Type

BOOL

BOOL

BOOL

BOOL

BOOL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

Initial Value

ON

OFF

OFF

OFF

OFF

100

60

185

Description

Force Switch(OFF=Force,ON=Unforce)
Low Cut Switch(ON=Cut)

Switch of Out of Service(ON=Disable,OF-
F=Enable)

Simulation Input Switch(ON=Simulation In-
put,OFF=Module Input)

Shield Alarm

Alarm HHH Limit
Alarm HHH TON(s)
Alarm HHH TOFF(s)
Alarm HH Limit
Alarm HH TON(s)
Alarm HH TOFF(s)
Alarm H Limit
Alarm H TON(s)
Alarm H TOFF(s)
Alarm L Limit
Alarm L TON(s)
Alarm L TOFF(s)
Alarm LL Limit
Alarm LL TON(s)
Alarm LL TOFF(s)
Alarm LLL Limit
Alarm LLL TON(s)
Alarm LLL TOFF(s)

Rate Alarm Detection Cycle(s)
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Table 5.1 FBD Parameter List(PVIBX) (continued)

Parameter Name

PR_LIM

PR_TON

PR_TOFF

NR_LIM

NR_TON

NR_TOFF

IHH_EN

IHH_LIM

IHH_TON

IHH_TOFF

IH_EN

IH_LIM

IH_TON

IH_TOFF

IL_EN

IL_LIM

IL_TON

IL_TOFF

ILL_EN

ILL_LIM

ILL_TON

ILL_TOFF

OPR_EN

OPR_H

OPR_L

Type

REAL

REAL

REAL

REAL

REAL

REAL

BOOL

REAL

REAL

REAL

BOOL

REAL

REAL

REAL

BOOL

REAL

REAL

REAL

BOOL

REAL

REAL

REAL

BOOL

REAL

REAL

Initial Value

5

OFF

100

OFF

100

OFF

60

40
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Description

Positive Rate Limit
Alarm DPVH TON(s)
Alarm DPVH TOFF(s)
Negative Rate Limit
Alarm DPVL TON(s)
Alarm DPVL TOFF(s)
Interlock HH Enable
Interlock HH Limit
Interlock HH TON(s)
Interlock HH TOFF(s)
Interlock H Enable
Interlock H Limit
Interlock H TON(s)
Interlock H TOFF(s)
Interlock L Enable
Interlock L Limit
Interlock L TON(s)
Interlock L TOFF(s)
Interlock LL Enable
Interlock LL Limit
Interlock LL TON(s)
Interlock LL TOFF(s)
Desirable Operating Range Enable
Desirable Operating Range High Limit

Desirable Operating Range Low Limit
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Table 5.1 FBD Parameter List(PVIBX) (continued)

Parameter Name

Alarm pa-
rameter

Configura-
tion para-
meter

HYS

HYS_OPT

TFLT

LCUT

ENERRVAL

SAFEVAL

ERRVAL

T_PEAK

ENALM

SCH

SCL

EU

DLEN

HORLIM

LORLIM

HOR_TON

HOR_TOFF

LOR_TON

LOR_TOFF

IVO

COLD_OPT

Type

REAL

USINT

REAL

REAL

BOOL

REAL

USINT

UINT

UDINT

REAL

REAL

EUTYPE

USINT

REAL

REAL

REAL

REAL

REAL

REAL

BOOL

USINT

Initial Value

0

0.5

ON

50

12

100

25

25

ON
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Description

H/L Limit Alarm Hysteresis

H/L Limit Alarm Hysteresis Conversion Type
(0=Actual Value, 1=Percentage)

Filter Time Coefficient(s)
Low Cut Value (%)

Fault Safety Switch (ON=Enable,OFF=Dis-
able)

Substitute Value

Fault Safety Setting Options
(0=Hold,1=SCH,2=SCL,3=Substitute Value,
4=Closest Extended Range Limit)

Recent History (0=Not Show, 1=2min,

2=10min, 3=30min, 4=1h, 5=2h, 6=4h, 7=8h,
8=12h, 9=24h)

Alarm Enable

Actual Value Maximum

Actual Value Minimum

Engineer Unit

Decimal Digits Length[0,5]

High Overrange Limit

Low Overrange Limit

High Overrange Limit Alarm TON (s)
High Overrange Limit Alarm TOFF (s)
Low Overrange Limit Alarm TON (s)
Low Overrange Limit Alarm TOFF (s)

Interlock Negate Options (ON=Negate,OF-
F=Not to negate)

Cold Start SWAM Mode Options
(0=Hold,1=Force,2=Unforce)
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5.1.2 Panel Parameter Instruction

Alarm  Config_Interlock Trend @ %
PV Alarm(%o)
Enable Limits TON(s) TOFF(s) SUP
T HHH | 0o | 00 | 00 I
T HH | 0 | 00 | 00 I
T H | 0 | 00 | 00 I
L | 0 | 00 | 00
S | 0 | 00 | 00 I
T 0 | 00 | 00 I
~ PRIN | 0 | 00 | 00 I
~ NRIN | o | 00 | 00 I

HYS 0 TDPV 0.0
Overrange Alarm .
v MAX ~ MIN _
Alasmy Confi interlock iiend © &
Signal Processing Fault Safety Setting

[

™~ Low Cut 0000 % E”_‘_?fb'e

Filter Time |  00s | ~ .. - o

[y

Desirable Operating Range(%o)

™ Enable OPR_L 0 OPR_H 0

Force Simulate(%b)

r

FORCE

E—
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Alarm | Config Interlock Trend @ &
PV Alarm(%o)
Enable Limits TON(s) TOFF(s) SUP
T HHH | 0o | 00 | 00 I
T HH | 0 | 00 | 00 I
" H | 0 | 00 | 00 I
L | 0 | 00 | 00
S | 0 | 00 | 00 I
T 0 | 00 | 00 I
~ PRIN | 0 | 00 | 00 I
~ NRIN | o | 00 | 00 I
HYS 0 TDPV 0.0
Overrange Alarm
v MAX ™ MIN
Alarm Config| Interlock Frend @
Interlock(%o)
Enable Limits Alarm TOM(s) TOFF(s) SUP
™ HH | = | 0.0 | 00 I
" H | = 0.0 | 00 I
i i = | 0.0 | 00 I
L i = 0.0 | 00 I
B

Figure 5.1 PVIBX Function Block Panel Parameter Graph

Table 5.2 PIVBX Function Block Panel Parameter Operation Description

Panel Parameter

PV

Al
arm Alarm(%)

HHH

T

-

LLL

PRIN

Parameter
Name

HHH

HH

H

LL

LLL

PR_LIM

189

Initial Val-

ue

100.0

95.0

90.0

10.0

5.0

0.0

5.0

Remark

Alarm HHH Limit

Alarm HH Limit

Alarm H Limit

Alarm L Limit

Alarm LL Limit

Alarm LLL Limit

Positive Rate Limit
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Table 5.2 PIVBX Function Block Panel Parameter Operation Description (continued)

Panel Parameter Parameter Initial Val- Remark
Name ue
NRIN NR_LIM 5.0 Negative Rate Limit
HYS HYS 0.0. H/L Limit Alarm Hysteresis
HHH_TON 0.0 Alarm HHH TON(s)
HH_TON 0.0 Alarm HH TON(s)
H_TON 0.0 Alarm H TON(s)
TON (s)
L_TON 0.0 Alarm L TON(s)
LL_TON 0.0 Alarm LL TON(s)
LLL_TON 0.0 Alarm LLL TON(s)
HHH_TOFF 0.0 Alarm HHH TOFF(s)
HH_TOFF 0.0 Alarm HH TOFF(s)
H_TOFF 0.0 Alarm H TOFF(s)
TOFF (s)
L_TOFF 0.0 Alarm L TOFF(s)
LL_TOFF 0.0 Alarm LL TOFF(s)
LLL_TOFF 0.0 Alarm LLL TOFF(s)
HHHSUP - HHH Alarm Suppress Status
HHSUP - HH Alarm Suppress Status
HSUP - H Alarm Suppress Status
SUP
LSUP - L Alarm Suppress Status
LLSUP - LL Alarm Suppress Status
LLLSUP - LLL Alarm Suppress Status
TPV TPV 60.0 Rate Alarm Detection Cycle(s)
Over- MAX ORH - Overrange Maximum Alarm
range
Alarm MIN ORL - Overrange Minimum Alarm
Signal Switch of Out of Service(ON=Dis-
Config Process- Low Cut SWOO0S OFF able, OFF=Enable)
ing
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Table 5.2 PIVBX Function Block Panel Parameter Operation Description (continued)

Panel Parameter

Interlock

Fault
Safety
Setting

Desir-
able Op-
erating
Range

Force

Simula-
tion (%)

Interlock
(%)

Low Cut

Filter Time

Enable

Preset Value

Hold/Span
Max/Span Min/
Substitute

Enable

OPR_H

OPR_L

FORCE/UN-
FORCE

Simulate

Enable

HH

LL

Alarm

Parameter
Name

LCUT

TFLT

EN_ERRVAL

SAFEVAL

ERRVAL

OPR_EN

OPR_H

OPR_L

SWAM_B

SWSIM

IHH_EN

IH_EN

IL_EN

ILL_EN

IHH_LIM

IH_LIM

IL_LIM

ILL_LIM

I_HH

|_H
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Initial Val-
ue

0.5

0.0

50.0

OFF

60.0

40.0

OFF

OFF

OFF

OFF

100.0

100.0

0.0

0.0

Remark

Low Cut Value (%)
Filter Time Coefficient(s)

Fault Safety Switch(ON=En-
able,OFF=Disable)

Substitute Value

Fault Safety Setting Option-
s(0=Hold,1=SCH,2=SCL,3=Sub-
stitute Value, 4=Closest Extended

Range Limit)

Desirable Operating Range En-
able

Desirable Operating Range High
Limit

Desirable Operating Range Low
Limit

Whether In Forced Status

Simulation Input Switch(ON=Simu-
lation Input,OFF=Module Input)

Interlock HH Enable
Interlock H Enable
Interlock L Enable
Interlock LL Enable
Interlock HH Limit
Interlock H Limit
Interlock L Limit
Interlock LL Limit
Interlock HH Limit Alarm

Interlock H Limit Alarm
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Table 5.2 PIVBX Function Block Panel Parameter Operation Description (continued)

Panel Parameter

TON(s)

TOFF(s)

SUP

Inverted Output

5.1.3 Flag
Table 5.3 Flag Code List
Flag code Supervising assign
DO Disable
D1 Enable (AOF)
D2 Disable
D3 Disable
D4 Disable

Parameter Initial Val-
Name ue Remark
L - Interlock L Limit Alarm
I_LL - Interlock LL Limit Alarm
IHH_TON 0.0 Interlock HH TON(s)
IH_TON 0.0 Interlock H TON(s)
IL_TON 0.0 Interlock L TON(s)
ILL_TON 0.0 Interlock LL TON(s)
IHH_TOFF 0.0 Interlock HH TOFF(s)
IH_TOFF 0.0 Interlock H TOFF(s)
IL_TOFF 0.0 Interlock L TOFF(s)
ILL_TOFF 0.0 Interlock LL TOFF(s)
|_ HHSUP - |_HH Alarm Suppress Status
I_HSUP - I_H Alarm Suppress Status
I_LSUP - I_L Alarm Suppress Status
|_LLSUP - |_LL Alarm Suppress Status
VO ON Interlock Negate Option-
s(ON=Negate,OFF=Not to negate)
Explain Type
Run Fault Alarm
Shield Alarm (AOF) Status
Overrange Maximum Alarm (ORH) Status
Overrange Minimum Alarm (ORL) Status
Fault (ERR) Alarm
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Table 5.3 Flag Code List (continued)

Flag code

D5

D6

D8

D9

D10

D11

D12

D13

D14

D15

D16

D17

D18

D23

D24

D25

D26

Supervising assign

Disable
Enable (SWOOS)
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable

Disable

Explain

Force (FORCE)

Disable (OO0S)

H Limit Alarm (H)

L Limit Alarm (L)

HH Limit Alarm (HH)

LL Limit Alarm (LL)

HHH Limit Alarm (HHH)

LLL Limit Alarm (LLL)

Change Rate Over Limit Alarm (DPV)
Simulation (SIMUL)

Positive Rate Alarm (PRIN)
Negative Rate Alarm (NRIN)
Configuration Error (CFGERR)
Interlock HH Limit Alarm (1_HH)
Interlock LL Limit Alarm (I_LL)
Interlock H Limit Alarm (I_H)

Interlock L Limit Alarm (1_L)
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Type

Status

Status

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Status

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm
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6 Logical Operation Function Block Library

This section introduces the parameters and usage of PVDIBX function block.

6.1 PVDIBX Function Block

PVDIBX function block is used to receive DI input signals. It can execute input process according
to the configuration and execute computation on the actual values. The calculation process of
PVDIBX is similar to DI. For details, please refer to "DI Tag" of "Tag of FCU713-S" in /O Tag User
Manual. In addition, PVDIBX only receives DI input signals. It doesn’t equip with DI hardware

diagnosis and address information.

* PYDIBA
_lIN P
_IINERR ERF_I
pO00 o

6.1.1 Parameter Description

Table 6.1 FBD Parameter List

Initial
P N T D ipti
arameter Name ype Value escription
IN BOOL OFF Raw Input Value
Input Pin INERR BOOL OFF Raw Input Signal Flag
SIMIN BOOL OFF Simulation Input Value
PV BOOL OFF Process Variable Value
ERR BOOL OFF Input Status Flag: ON=Bad (Forced Status OFF when
bad)
Output Pin
ERR R BOOL OFF Hardware Status Flag: ON=Bad (Forced Status ON
- when bad)
AV UDINT 0 Rising Edge Counts Accumulation
SWAM BOOL ON Force Switch (OFF=Force,ON=Unforce)
Simulation Input Switch (ON=Simulation Input,OF-
; SWSIM BOOL OFF
Operational F=Module Input)
Parameter
AVRST BOOL OFF Rising Edge Counts Accumulation Reset Switch

(ON=Reset)
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Table 6.1 FBD Parameter List (continued)

Parameter Name

OOS Settings

Alarm Enable
and Suppress

Monitoring
Parameter

Alarm Para-
meters

Fail-Safety
Processing

Configuration
Parameter

Macro

6.1.2 Panel Parameter Instruction

AVSTRT

SWOOS

AOF

ENALM

FLAG

ON_TON

ON_TOFF

OFF_TON

OFF_-
TOFF

EN-
ERRVAL

ERRVAL

IVO

COLD_-
OPT

ONDESC

OFFDESC

Type

BOOL

BOOL

BOOL

UDINT

UDINT

REAL

REAL

REAL

REAL

BOOL

USINT

BOOL

USINT

STRING

STRING

Initial
Value

OFF

OFF

OFF

ON

OFF

ON

OFF

Description

Rising Edge Counts Accumulation Start Switch
(ON=Start)

Tag Switch (ON=Disable, OFF=Enable)
Module Alarm Shield

Alarm Enable

Flag

Delay time for ON status alarm generation (s)
Delay time for ON status alarm elimination (s)

Delay time for OFF status alarm generation (s)

Delay time for OFF status alarm elimination (s)

Fault safety value-setting switch (ON=Enable, OF-
F=Disable)

Fault safety value-setting options (0=Hold, 1=0n,
2=0FF)

Negate Options (ON=Negate, OFF=Not Negate)

Cold Start SWAM Mode Options
(0=Hold,1=Force,2=Unforce)

ON description

OFF description
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PVDIBX

Alarm |Config Trend @ %
~Alarm
NR . Enable TON(s) TOFF(s) sup
~ ON | 00 | 0.0 =
&
~ OFF | 0.0 | 0.0 r
51
1] ™ RIUMP =
g ~ FIUMP .
OFF
Raw | OFF
pAlagmy Config Trend @ &
~Rising Edge Counter Fault Safety Setting
AV 0 ™ Enable
r\- L
Sto :
D Substitute ®
Force Simulation
FORCE I Simulate | OFF
Figure 6.1 PVDIBX Function Block Panel Parameter Graph
Table 6.2 PVDIBX Function Block Panel Parameter Operational Description
P Initial
Panel Parameter arameter nitia Remark
Name Value
ON ON - ON Status Alarm
OFF OFF - OFF Status Alarm
RJUMP RJUMP - Positive Jump Alarm
FJUMP FJUMP - Negative Jump Alarm
Alarm Alarm
ON_TON 0.0 ON Status Alarm TON(s)
TON (s)
OFF_TON 0.0 OFF Status Alarm TON(s)
ON_TOFF 0.0 ON Status Alarm TOFF(s)
TOFF(s)
OFF_TOFF 0.0 OFF Status Alarm TOFF(s)
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Table 6.2 PVDIBX Function Block Panel Parameter Operational Description (continued)

Panel Parameter

SUP
AV
Rising Edge  Start/Stop
Counter
Reset
. Enable
Config Fault Safety
Setting
Hold/ON/OFF
Force FORCE/UN-
FORCE
Simulation Simulation
6.1.3 Flag
Table 6.3 Flag Code List
Flag code Supervising Assign
D4 Disable
D5 Disable
D6 Enable(SWOOS)
D7 Disable
D8 Disable
D9 Disable
D10 Disable

Parameter
Name

ONSUP
OFFSUP
RJUMPSUP
FJUMPSUP

AV

AVSTRT

AVRST

ENERRVAL

ERRVAL

SWAM

SWSIM

Explain

Fault(ERR)

FORCE(FORCE)

Disable(OOS)

0.0

OFF

OFF

ON

ON

OFF

Simulation (SIMUL)

ON Status Alarm(ON)

OFF Status Alarm(OFF)

Positive Jump Alarm (RJUMP)
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ON Alarm Suppress Status
OFF Alarm Suppress Status
RJUMP Alarm Suppress Status
FJUMP Alarm Suppress Status
Rising Edge Counts Cumulation

Rising Edge Counts Cumulation
Start Switch(ON=Start)

Rising Edge Counts Cumulation
Reset Switch(ON=Reset)

Fault Safety Switch(ON=En-
able,OFF=Disable)

Fault Safety Setting Option-
s(0=Hold,1=0ON,2=0FF)

Force Switch(OFF=Force,ON=Un-
force)

Simulation Input Switch(ON=Sim-
ulation Input,OFF=Module Input)

Type

Alarm
Status
Status
Status
Alarm
Alarm

Alarm



Toolkit User Manual

Table 6.3 Flag Code List (continued)

Flag code Supervising Assign
D11 Disable
D12 Enable(AOF)

Explain

Negative Jump Alarm (FJUMP)

Shield Alarm(AOF)
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Type

Alarm

Status
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7 Revision

Table 7.1 Revision history

Document Version Applicable to Modification
OMC High-per-
V1.0 (20230301) formanceHMI First release.
V4.70.00.00
) Modified TB_OPT parameter description in MANUALBX
OMC High-per- function block.
V1.1 (20230901) formanceHMI Modified FLT_OPT parameter description in HVFC and HF-
V5.10.00.00 VO
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