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I ntroduction

The purpose of thislesson isto give you the knowledge to be able to create and configure a level
indicator. After you complete thislesson you will have configured the CM that will calculate the
levels of material in Tank A, Tank B, and the Reactor.

Objectives

[0 Create anew CM named CM# _LVLA to calculate material levels
[0 Add and configure AUXCALC and DATAACQ Function Blocks
[J Operate CM#_LVLA and CM#_ACCA in Station
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Adding and Configuring a new CM

e Createanew CM

» Maodify the settings to match the information below

— Maintab
* Name CM#_LVLA
» Description TANKSLEVEL INDICATORS
e Engr Units GAL
* Keyword TANK LEVELS
» Execution Period 200M S Mame: T
— Server Tab Descriptior: |TANKS LEVEL INDICATORS
« Point Detail Page  sysDtILVLA.dsp* Frartnts - GAL
« Group Detail Page  sysGrpLVLA.dsp* et [Tan LEveLs

* Close CM#_LVLA and save changes

« Assign CM# LVLA to CEE0101

Notes

Adding and Configuring a new CM
When adding anew CM you can use any one of the following three methods:
* Click File> New > Control Module

» DragaCM fromthe Library Tab to the Project Tab

» Doubleclick onthe CM in the Library Tab (This method adds the CM to the Project and
opens the chart for configuration, in one step. It also allows more work area since only one tree
needs to be open.)

* Note: sysDtIACCA.dsp and sysGrpACCA.dsp are not standard detail and group displays. They
were modified from standard detail and group displays for this course.

Before any Function Blocks are inserted to the CM it is good practice to assign the CM to
the corresponding CEE. Thiswill enable you to completely configure the IN\O Channel
Function Blocks without having to close and reopen the CM.
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Adding and Configuring Function Blocks (Tank A)

Open CM# LVLA
e Addan AUXCAL C Function Block
* Doubleclick onthe AUXCAL C Block

* Modify the settings to match the information below
— Name LVLCALC_A
— Description LEVEL CALC FOR TANK A
— Assignable Outputs PV C[1]

N ame: JLVLCALT A

Description: ILEVEL CALC FOR TAME &

Azzignadle Output

 Addanew Pintothe LVLCALC_A Block P
- P[1] Input/Top

|C[1] -]

5-23

Notes

Adding and Configuring Function Blocks (Tank A)

Configuring the AUXCALC Block is different from any other block configured in previous
lessons. The PV isthe result of any of the block functions that the user chooses. In this case, we
choose C1, which isthe result of calculation 1.

The AUXCALC will use a Parameter Connection for itsinput. That iswhy we are adding a new
pin at thispoint. To add anew pin, enter the Block Configuration screen and select the type of
input and position for the pin.
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Adding and Configuring Function Blocks (Tank A) ...continued

e Add aParameter Connector
tothe P[1] Pin

U]

e Enter Parameter Connector Information L
— CM# ACCA.TOTAL_A.PV “lcALC A

» Doubleclick onthe LVLCALC_A Block Fusfssee  parSl]

» Click on the Exprn#1 tab and enter the following information -
— 150.0-CM# LVLA.LVLCALC_A.P[1]

* Click OK

Block Fins | Configuration Parameters I konitoring Parameters I Block Freferences
I ain Expmdt 1 | Exprntt 2 Expm# 3 I Expmit 4 I Expmft 5 I Expmft B I Expmft 7 Expmit 8

— Expreszion Detailz

E xpression:
Expression Result = =L
15000 - CM_LWLA LVYLCALC_A.P(] ;l

-
|
ALl el ] el <fe-Telo] [aoforfnorf

5-24

Notes

Configuring Expression Details

Expression 1 will calculatethelevel in Tank A. Tanks A and B have capacities of 150 Gallons
each. We are subtracting the A flow totalizer amount from 150 to calculate the level. Recall that
each time the process starts, both A and B are refilled.

Notice that the AUXCALC has access to the entire database in the expression syntax. We did not
have to bring in CM# ACCA.TOTAL_A.PV asan input to the block. We could have referenced it
directly in the expression. We added it as an input so that it would be visible from the chart
drawing
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Adding and Configuring Function Blocks (Tank A) ...continued
* AddaDATAACQ Block

» Configure the DATAACQ with the following information

— Main Tab
* Name LEVEL_A
» Description LEVEL INTANK A
 Engr units GAL PVEURangshi: [ 180
* PVEU Range Hi 150 FVEURangslo: [T 0
« PVEURangeLo 0 P Limis Hi: [ =
« PV LimitsHi 150 imeter 0
« PV LimitsLo 0 Laow Signal Cut OFf: NaN
o Clamping/Filtering Clamping Enabled

— AlarmsTab

Trip Point Priority Severity

PV Low 5 High 0

Notes

Adding a Data Acquisition Block

We are using the DATAACQ block for similar reasons that we used it in the PID loop -- namely
for High and Low alarming. ( In this case we are only concerned with the low alarm.)

We are adding it for another reason as well. We want to indicate the tank level in adisplay. The
Display Builder Indicator uses percent parameters for itsinput. The DATAACQ block hasa
parameter PV P, which is PV in percent. Thisisthe parameter we will use in the display.
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Adding and Configuring Function Blocks (Tank A) ...continued

e Wire

— LVLCALC_A - PVVALSTS o
Han
to
ALILERY:ALXCALT
LEVEL A - P1 ey
PVSRE C[1
PUSTESRC PSTSH
Py
LEL]
3
3]
LEL]
¥
DATALCODATANCD
LEVEL_A
PVSRCOPT  ONLTAUTO
PAFILTTIME i]
PVELLD a
PVEUHI 150
Py
LEL]
5-26
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Adding and Configuring Function Blocks (Tank B) ...continued
* Add asecond AUXCALC Function Block

e Doubleclick onthis AUXCALC Block

» Maodify the settings to match the information bel ow
— Name LVLCALC B
— Description LEVEL CALC FOR TANK B
— Assignable Outputs PV: C[1]

|LvLcaLc B

|LEVEL CALCFOR TANK B

- Azzignabh Output

+ Addanew Pintothe LVLCALC_B Block ' [crr |
- P[1] Input/Top

5-27

Notes

Adding and Configuring Function Blocks (Tank B)

This AUXCALC block will be used to calculate the level in Tank B. Its configuration will be
nearly identical to that for Tank A.
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Adding and Configuring Function Blocks (Tank B) ...continued

e Add aParameter Connector
to the P1 Pin [CMACCATOTAL 7] |

lu|
HaM

* Enter Parameter Connector Information —
— CM# ACCA.TOTAL_B.PV LVLCALC B

PYSRC [
FWSTSSRC FSTS[1

» Doubleclick onthe LVLCALC_B Block

Py
LEL]

» Click on the Exprn#1 tab and enter the following informati
— 150.0-CM# _LVLA.LVLCALC_B.P[]]

* Click OK

Expression:

Expression Result = It

150.0 - Ch_LvLa LWLCALC_B.P[1]

5-28

Notes

AUXCALC Expressions

Note that the AUXCALC block can have up to eight expressions. The result of each is C1 through
C8. The expressions can use inputs from the block’s own controller database or that of any other
controller on the Supervisory C-Net through peer-to-peer connections. The expressions have
many math functions available and the results can be used through out the control scheme.

The AUXCALC has a counterpart in the Regulatory Control family. It is called the REGCALC
block. In the reference below, Table 1 lists the math functions available for both the AUXCALC
and the REGCAL C blocks.

For more information on configuring REGCALCL blocks refer to the Control Builder
\%4 Components Theory, Regulatory Control, REGCALC Block.
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Adding and Configuring Function Blocks (Tank B) ...continued
* AddaDATAACQ Block

» Configure the DATAACQ with the following information

— Main Tab
« Name LEVEL B
» Description LEVEL INTANK B
* Engr units GAL PVEL Range Hi: 150
 PVEU Range Hi 150 PYEU Range Lo W
* PVEU RangelLo 0 P Limits Hi I
e PV LimitsHi 150 Ry b lo: [ o
. P\/ L| mItS LO O Laow Signal Cut Off: E
o Clamping/Filtering Clamping Enabled
— AlarmsTab
Trip Point Priority Severity
* PV Low 5 High 0
5-29
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Adding and Configuring Function Blocks (Tank B) ...continued

Wire

— LVLCALC B - PV
to
LEVEL B - P1

CM_ACCATOTAL B PY

vl
HNan

ALKILIARY ALC ALC

LVLCALC_B

FWERC [
FYSTSSRC FSTS[1

Py
Nah
¥

]
Hak

DATARCO:DATARCD

LEVEL_B

FYSRCOFPT ONLYAUTOD
FAFILTTIME o
FYEULDO o
FYEUHI 150

Py
LEL]

Notes
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Adding and Configuring Function Blocks (Reactor) ...continued
e Adda third AUXCALC Block

» Configure the AUXCAL C with the following information

— Main Tab
* Name LVLCALC_REACTR
* Description LEVEL FOR REACTOR
» Assignable Outputs PV: C[1]

— Exprn1Tab

» CM# ACCA.TOTAL_A.PV + CM# ACCA.TOTAL_B.PV -
CM# ACCA.TOTAL_REACTR.PV

Expression:

Expression Result = st

CM_ACCATOTAL_AFY + CM_ACCATOTAL B.PY - CM_ACCA TOTAL_REACTR.FY ;I

AT T (=10 <] <]<] ‘ANDIDRIND'F'I!
» Addthreenew Pinstothe LVLCALC_REACTR Block

- P[1] Input/L eft
- P[2] Input/L eft
- P[] Input/L eft
5-31
Notes
Level for Reactor
This AUXCALC block will calculate the level in the reactor. It totalsthe Tank A and Tank B
charge amounts and subtracts the Reactor drain flow total.
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Adding and Configuring Function Blocks (Reactor) ...continued
* Add aParameter Connector to the P1 Pin
» Enter Parameter Connector Information
— CM# ACCA.TOTAL_A.PV
« Add aParameter Connector to the P2 Pin [ ACCATOTAL APY] =" LCALC REACTR
Ch_ACCATOTAL_B.PY "p’ﬁ— - 0[1]
Ch_ACCATOTAL_REACTR.PYW NaN" || PWSTSSREC PSTS[M
» Enter Parameter Connector Information
— CM# ACCA.TOTAL_B.PV an
* Add aParameter Connector to the P3 Pin
» Enter Parameter Connector Information
— CM# ACCA.TOTAL_REACTR.PV
5-32
Notes
Parameter Connections
Since the AUXCALC expression uses the amounts from the Tank A, Tank B, and Reactor
totalizers directly, these parameter connectors are for chart reference only.
Because we did add them as parameter inputs, the expression could be alternatively written:
CM# LVLA.LVLCALC REACTR.P[1] + CM# LVLA.LVLCALC REACTR.P[2] -
CM# _LVLA.LVLCALC_REACTR.P[3]
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Adding and Configuring Function Blocks (Reactor) ...continued
« AddaDATAACQ Block
» Configurethe DATAACQ with the following information
— Main Tab
¢ Name LEVEL_REACTR
» Description LEVEL IN REACTOR
e Engr units GAL PYEL Fiangs Hi: | T
* PVEU RangeHi 320 (PRl e L [0
. PVEU Range LO O P Lirnits Hi = I 320
« PV LimitsHi 320 e —
o PV LImItSLO 0 Low Signal Cut QIff: Mat
e Clamping/Filtering Clamping Enabled
— AlarmsTab
Trip Point Priority Severity
PV High High 300 Urgent 0
PV High 280 Low 0
PV Low 10 Journal 0
PV Low Low 5 Journal 0 5.33
Notes

DATAACQ Block for Reactor Level

The reactor tank capacity is 320 gallons. The data acquisition block alows alarming and as we
will seein the next lesson, interlocking, when the tank approaches full status.

PlantScape™ System 5-33 Honeywell, Inc.
Release R320 Industrial Automation and Control



PlantScape Controller Implementation Unit 5
Building Level Indicators Lesson 3

Honeywell

Adding and Configuring Function Blocks (Reactor) ...continued

i W| re L AUFKILIRY AUKCALS
CM_ACCATOTAL_APY [l LVLCALC_REACTR
— LVLCALC_REACTR .PV AT ,,";E= ere »
to [EM_ACCATOTAL_REACTR.FV] Nal' | PWETSSRC PSTSM
LEVEL _REACTR.P1 w

Nan
y

3]
LEL]

DATARCO:DATARCO

LEVEL_REACTR
* Closeandsave CM# LVLA PYEFEERT  GHLTEUTE
FAFILTTIME 0
FYELLOD i
PYELHI 320
[
Han
5-34
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Working with CM# LVLA and CM# ACCA
* Load and Activate CM# LVLA and CM# ACCA
» Configure Group #4 in station CM_Fv103 CM_PMP103 CM_AGIT101 CcM_Acca CM_LVLA
— CM#_FV103 (slot 1) DRANVALVE | DRANPUMP | | STATE | TOTALZERS | INDICATORS
— CM# PMP103 (dot2)
Tank A
_ CM# AGIT101 (dot3 STATE 1 STATE 1 STATE 1 o S
- SO T |
- CM #_ACCA (SIOt 4) Total
| | = | >
— CM#_LVLA (dlot 5) STATE 0 STATE_D STATE 0
CLOSED CLOSED
pv | op | pv| oop | | |
SIS Ta-!-g%?k 2 Tank B
Total 4R
v | op | e
[wone -]
E4 [acTve =] | 5% [acTive =] | B [acTive =] Taf;;actor Reactor
Level
8 ciosep WEEYM ciosep JEEY@ sTorpep JERIEED
ol cLosep WReN cLoseo MReN stoppep B 0.00 |
Cmd [ cLOSED =] |Cmd[ cLOSED =] |Cmd[ STOPPE-] |—_|N0NE =
Mf [ProGRe=] | M [PRoGREZ] | M [OPERATS]
5-35
Notes

Operating the Control Scheme

e |n Station or Control Builder reset and Start the totalizers for A, B, and the Reactor

* In Station open CM#_FV 101 and CM# FV 102 (Use Groups #2, #3, and #4)
* Set the MODE of CM#_FV101RC to AUTO and enter 85 for the SP

* Note the CM#_ACCA totalsincreasing for A and B, the A and B tank |levels decreasing while the
Reactor level increases

* Close CM#_FV101 and CM#_FV102. Put CM#_FV101RC in MAN and set the OPto 0.0.

* Open the Drain Valve, CM# FV103
* Note the reactor level decreasing
* Close the drain valve when the reactor is empty
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Thiscompletes....
PlantScape Controller Implementation

Lesson 3

Building Level Indicators

Notes
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