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Configurea Common SCM
(SCM# XFER)

Notes

I ntroduction

The purpose of this Lesson isto give you the knowledge to be able to configure a Common
Sequential Control Module and its Alias Table. Upon completion of this Lesson you will have
Created a Common SCM that will control material transfer. Using specific instances from the
Alias Table you will apply this SCM to the transfer of ingredient B to the Reactor.

Objectives

[J CreateaNew SCM

[0 Create an Alias Table for the SCM

[0 Configure Steps and Transitions using “generic” parameters from the Alias Table

[0 Runthe SCM using devicesfor the transfer of Ingredient B
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»Introduction

A Common SCM isonethat can control several equipment units, one at atime, with no
code change requirements. The decision on which unit to control can be made at run time
through a single parameter choice in the SCM’s Alias Table.

* AnAliasTableisamatrix that associates alias names with the actual parametersthat the
aliases resolve to at run-time. The Alias Table is the key component to the Common
SCM function. It creates the foundation for dynamic indirection

e Dynamic indirection alows common SCM Step outputs and Transition conditions to
communicate to different CM blocks at run-time. This provides the ability for a user to
create asingle SCM that may control different equipment each time it runs.

» TheAlias Table owner triesto locate the specific CM blocks for the aliases at load time
or at run-time. This processis called binding. The binding process resultsin the creation
of two sets of connections: the connection between the common SCM Step output or
Transition condition code and the aliases; and the connection between the aliases and the
referenced CM blocks.

* Binding statusis visible in the Monitoring Tab, SCM’s Configuration Parameters,
Aliases tab

*  Wewill now configure acommon SCM
8- 68

Notes

Background

A SCM can be configured to reference aliases instead of actual C200 parameters. The specific
C200 parametersto be used when the SCM executes can then be assigned dynamically. Hence,
one SCM can control various sets of CMswith out any changesin its configuration.

The mechanism used in the C200 to allow this common code configuration isthe Alias Table. It
must be configured on the common SCM prior to Step\Transition configuration. (In R320, an
SCM can reference only its own table.) Since the Alias Tabl e establishes function block type and
parameter for each alias, the standard Control Builder Point Selection and Enumeration Fetch are
functional with the “generic’ SCM code.

Kgﬂ For more information about Common SCMs refer to

= Control Builder Components Theory, Common SCMs.
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»Createa New SCM

e Addanew SCM to your project

# I:Zn:nnfin:u.ue Paam
« Inthe Project view, right-click on the SCM, and click on L E cpen Chat
Configure Param . ﬁ:;::te
e Enter the following information on the Main tab
— Name SCM# XFER
— Description COMMON SCM FOR TRANSFER
— KEY WORD XFER

e Close SCM and Assign to CEE0101

8-69

Notes

SCM#_XFER Process Description

The SCM# XFER automates the transfer of material using atotalizer, a 2-state valve, and a 2-state pump.
Thetransfer processisasfollows:

» A Specified amount of material is entered into the SCM’s Recipe Target Value 1.

» Modeattr parameters for both the valve and the pump are set to Program

Thetotalizer target is set equal to the Recipe Target Value. The valveis then opened

After the pump interlock clears, the pump isturned on.

When the totalizer reaches the target amount, interlocks close the valve which in turn interlocks the pump
off.

The modeattr parameters of the pump and drain are then set back to Operator.

* The SCM notifies the Server Message Summary of the completed material transfer and then goes to
Complete status
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»Alias Table

e First, we must configure the Alias Table
* Right-click on the SCM, and click on Configure Param

o Select the Aliases Tab to bring up the form shown bel ow:

SYSTEM:SCM Block, SCM_XFER - Paramelers [Project]

Mair | Handlalsl Alarm I Rec\pel History  Aliases | Selverl Slatusl

T Enable #lias Configuration

It of &liases: 1
Humbenafinstanees: |1 Fstance Gelected: |1 -

# Aliag I Model Block I Madel Param | Status | Instance 1 |

1 | | | \ |

Use right mouse button ta invoke the edit menu

I~ Show Parameter Names (1] I Cancel Help

8-70

Notes

Alias Table

A common SCM is added to the Project just like any other. The property that makes it common is
the alias table and the use of aliasesin the code.

The Aliastab iswhere the table is configured.
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»Alias Table (continued)

e Click the Enable Alias Configuration check box

e Input 11 for the Number of Aliases and 1 for the Number of
I nstances

SYSTEM:SCH Block. SCM_XFER2 - Parameters [Project] ]

Main | Handlers' Alarm | Hecipel History ~ Aliases | Sewerl Status'

v Enable Aliaz Configuration

Number of Aliases: I'I 1
Number of Instances: I'I Instance Selected: I'I 'I

# Aliaz Model Block Madel Param Status Instance 1

== || oo [ | oo fon | = oa | ra | —

=

Notes

Alias Table (continued)
In order to configure an Alias Table, table configuration must first be enabled.

Next the Number of Aliases and Number of Instances are entered. This sets up theinitial table
size. Both of these can be changed in the Project Tab at any time. Also, you can right click to copy
and paste rows, or to append columns and rows. The maximums are 500 Aliases and 100

I nstances per table. An additional restriction isthat the Number of Aliases times the Number of
Instances must be <= 4500.

Here we need 11 parameters to configure the SCM to accomplish the transfer of material. We
therefore enter 11 for the Number of Aliases. We are doing only Transfer Ingredient B so we need
only one Instance.
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»Alias Table (continued)

 Fill out the table to include the following aliases:

# Aliaz

TOTALIZER_CMD
TOTALIZER_STATUS
ValvE_MODEATTR
ValvE_GOF
PUMP_MODEATTH
FUMP_GOF
ValvE_GFY
FUMP_O1_0
TOTALLZER_ACCTY
TOTALIZER_ACCTYWFL
END_MESSAGE

== o0 = T e e ra —

==

» Select the proper Function Block type in the Model Block column and the proper
parameter in the M odel Param column to match the Parameters required to
accomplish material transfer (Parameters for Ingredient B Transfer are shown on
the next page.)

Notes

Alias Table (continued)

Each Alias consists of aname, a block type or M odel Block, and a parameter type or M odel
Param. The Model Block and Model Param allow Control Builder to verify that the “generic’
codeis properly configured.

To connect the Aliases to actual C200 parameters, | nstances are added to the table. The set of
parameters to be used at run time can be selected by choosing a particular instance.
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»Alias Table (continued)

» Enter these parameters for the Transfer B instance. (Remember to use your # number!)

Inztance 1
Ch_aCCA TOTAL_B.COMMAMD
Chl_aCCA TOTAL_B.STATE
Ch_F/102 DEVCTLA MODEATTR
Ch_F/102 DEVCTLA GOR
Ch_PrP102 DEVCTLAMODEATTR
Ch_PrP102 DEWVCT LA GOP
Ch_F/102 DEVCTLA GPY
Ch_PrP102 DEWCT LA OI0]
Ch_aCCa TOTAL BACCTY
Ch_aCCA TOTAL BACCTVEL
Ch_MESSAGES <FERB.SEMDFL[T]

* The completed table is shown on the next page

8-73

Notes

I nstances

Instance Parameters are what tie the Alias Table to C200 parameters. At run time, a particular
instance can be chosen.

The instance selection may be changed in the following ways at run-time:
* Change the instance selection from a display
* Store to the Common SCM'’ s parameter INST SEL EC from an SCM Step Output
» Storeto INSTSEL EC from Total Plant Batch
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»Alias Table (continued)

» Below isthe completed Alias Table (Connection Status will be active in the
Monitoring tab.)

# Aliaz todel Block todel Param Statuz Instance 1
1 TOTALIZER_CHD ALFILIARY: TOTALIZER COMMAND CM_ACCA TOTAL_B.COMMAMND
2 TOTALIZER_STATUS  |AU=ILIARY: TOTALIZER STATE CM_ACCA TOTAL_B.STATE
] WALWVE MODEATTR DEVCTLDEVCTL MODEATTR CM_FA102 DEVCTLA MODEATTR
4 WALWVE_GOP DEVCTLDEVCTL GOP CM_FP102 DEVCTLA GOP
5 PUMP_MODEATTR DEVCTLDEVCTL MODEATTR CM_PMP102 DEVCTLA MODEATTR
G PUMP_GOP DEVCTLDEWCTL GOP CM_PMP102 DEVCTLA GOF
7 WALWVE GPY DEVCTLDEVCTL GPY CM_F102 DEVCTLA GPY
a PUKMP_O_0 DEVCTLDEVCTL 0l CM_PMP102.DEYCTLA.OIO)
g TOTALIZER_ACCTY AL=ILIARY: TOTALIZER ACCTY CM_ACCA TOTAL_BACCTY
10 | TOTALZER_ACCTYFL |AUILIARY: TOTALIZER ACCTYFL Ch_ACCA TOTAL_BACCTWFL
11 EMD_MESSAGE UTILITY:MESSAGE SEMDFL CM_MESSAGES XFERB.SEMDFL[1]

* Next, we will configure the SCM using the Aliases

8-74

Notes

Status Field

The Status column in the Alias Table is blank in the Project view. It indicates the connection status
from the Alias to the SCM, and from the Aliasto all of its block instances.

Status is established at download or at runtime and is visible in the Monitoring tab.
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»SCM Configuration with Aliases

* Aswith al SCMs, we will be coding Steps and Transitions. For this exercise, you will be
given a detailed process description from which you will configure the SCM.

— Step names, Transition names, and descriptions can be anything you choose
— Step Outputs and Transition Conditions will use the Aliases only

— The process description is on the next page

— A complete solution is at the end of the module

— Below isthe table for the first Step to demonstrate code using aliases. Note that the
dliasistreated asa SCM parameter in the code ( SCMname.alias)

Tab Name Description
Main INITIALIZE INITIALIZE
Wait Time | 0 ActiveTime | 240
Description Output Expression
Out #1 VALVE MODEATTR TO PGM SCM# XFERVALVE_MODEATTR:= 2
Out #2 PUMP MODEATTR TO PRM SCM# XFER.PUMP_MODEATTR :=2
Out #3 RESET TOTALIZER SCM# XFER.TOTALIZER_CMD := 3
Out #4 START TOTALIZER SCM# XFER.TOTALIZER_CMD := 1
out #5 SET TARGET AMT = RECIPE 1 SCM# XFER.TOTALIZER_ACCTV :=
SCM# _XFER.RECTARGET[1]

Notes

Common SCM Code
The use of Aliasesin SCM code allowsit to be applied to different Instances.

Aliases are actually parameters of the SCM in which their Table is configured. In the SCM code,
therefore, we reference the Aliases just like any other SCM parameter, namely SCM.Alias.

In R320, aliases are only available locally to the SCM which contains the Alias Table.
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» Process Description

o Start the SCM on command (no start conditions)
* Ready the process
— Set the pump and valve MODEATTRs to PROGRAM
— RESET and START the totalizer
— Set the totalizer target equal to the SCM recipe value 1
* Verify the MODEATTR on the valve is PROGRAM and the totalizer is running
e Openthevalve
* Verify thevalveis open and the pump interlock is clear
o Start the pump
* Wait for the totalizer actual amount to reach the target amount
*  Set the pump and valve MODEATTRs to operator
* Send amessage stating that SCM is complete

8-76

Notes

Process Description

Recall that we configured an INFO type Message at Index 1 in the XFERB Message block in
CM#_MESSAGES to indicate that the transfer of ingredient B is complete. Here is where we use
that message.
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»SCM Operation

» After configuration, close and save your SCM
* Download and Activate your SCM

e Look at the Alias Table in Monitoring to check the Connection (binding) Status to the
SCM code and the transfer B CMs *

e Add SCM# XFERto Group 3, Slot 7
e Enter atarget amount into SCM#_XFER Recipe Vaue 1

e Runthe SCM

Notes

*Binding Status

The binding statusis represented by parameter STATUS. This parameter is an
enumeration with value Null (0), OK (1) and Binding (2). If the data owner/reference
destination block of an aliasis successfully connected, the STATUS of the aliaswill be
set to OK. If the instance parameter is not configured (null instance parameter), the
STATUS of the alias will be set to Null. If the data owner/reference destination block of
an alias can not be located or connected, the STATUS of the alias will be set to Binding.
Failureto bind is caused by any of the following situations:

The data owner/reference destination block is not |oaded:;
The data owner/reference destination block is deleted:.

The SCM does not use the alias in the code anywhere;
The parameter referenced cannot be continuously connected, for
example, the send flag for a message which is a pulse trigger.
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»SCM#_XFER Possible Solution

Below and on the following pagesis an example of afunctional SCM#_XFER for your

reference
|# | Transzition Conditions |
| el P1:HONE
F2:HOHE } S:MOME I—‘ Invoke I
=L
P3:NONE
¥
# Step Outputs
1l - | SCM_XFERVALVE_MODEATTR:=2 ¥
2| - | SCM_RFER.PUMP_MODEATTR =2
aff - | SCM_XFER.TOTALIZER_CMD = = — INITIALIZE
4l - | SCM_*FER.TOTALIZER_CMD = 1
8|l - | SCM_<FER.TOTALIZER_ACCTV = SCM_%FER.RECTARGET[]

| Downl Up I Del I Add

Notes
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»SCM#_XFER Possible Solution (continued)

Tranzition Canditions

SCM_XFERMALVE_MODEATTR=2

SCM_XFER.TOTALIZER_STATUE= 1

|Douun| Up I el || Add

F1AND

FZ2:NONE

P3:NONE

%ﬁUNNECI— MODEATTR

Step Outputs

- | SCM_XFER.MALVE_¢OF:=5

— OPEN_VALVE

Tranzition Cenditions

SChM_*FERWALVWE_GPFW =15

| Del

I Add

-

3

SCM_%FER.PUMP_O|_0=0

|Down| Up | Del

Add

P1:AHD
—

P2:HMONE

P3:MONE

¥
%:CDNNECI*CHK_VALVE_OPENI
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»SCM#_XFER Possible Solution (continued)

'

#* Step Outputs
1| - | 2ch_%FER.PUMP_&0OR = 5 — START_PUMP
| Del l Add
¥
#* Transition Conditions
1|| SCM_*FER.TOTALIZER_ACCTWFL —:CONNED ¥
[
el || P2:NONE :CONNEC AIT_TARGET AM]
=== - -
P3:NONE
¥
# Step Outputs ]
1l - | SCM_*FER.WALVE_MODEATTR:= 1
2| - | SCM_%FER.PUMP_MODEATTR:=1 — FINISH
3|l - | SCM_XFER.END_MESSAGE =1
| Dawn | Up | Del | Add
8-80
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This completes....
PlantScape Controller | mplementation

L esson 6

Configurea Common SCM
(SCM# XFER)

Notes
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