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428 Process Description

The process we will automate uses a steam jacketed reactor fed by two ingredient tanks.
(See the diagram on the following page.) Ingredient A is always used in the process in
varying amounts. Ingredient B is optional depending on the final product. The reactor has
a two-speed agitator which runs on low as the ingredients are charging. It switches to
high during the reaction, which takes place when the charging is complete.

The reaction phase of the process consists of a temperature ramp to a specified set point
and a ramp down immediately after. The reactor agitator is set to high speed during the
ramp up and down.

When the temperature cools to a specified level, the agitator switches to low and reactor
draining begins. Draining continues until the reactor is empty. The agitator is switched
off as the reactor nears empty to prevent the motor from burning out.

Both ingredient tanks as well as the reactor have two-state bottom valves and two-state
pumps in-line. In addition, the A fill line has a regulatory control valve since flow rate of
ingredient A into the reactor is process critical. Totals of ingredients A and B, and
product, are monitored and recorded after each batch.

Process and safety interlocks are incorporated to: 1) prevent reactor over flow; 2) prevent
fill valves opening during draining; 3) prevent the pumps being turned on when their
corresponding bottom valves are closed; 4) prevent the agitator being turned on when the
reactor is empty; and 5) prevent the drain valve opening during ingredient charging.

The process can be run manually and we will also set it up to run automatically.
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428 Process Diagram428 Process Diagram
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UNIT 2: Hardware Definition

• Lesson 1: Control Builder Navigation

• Lesson 2: Controller Configuration

• Lesson 3: I/O Module Configuration

• Lesson 4: NTools
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Control Builder Tabs

• Library Tab - lists all available components
and function blocks

• Project Tab - used to configure a project

• Monitoring Tab - used to monitor a project
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Project Tab Functionality
• create new CMs and SCMs

• define parameter configurations for CMs and SCMs

• wire components of CMs and SCMs together

• configure CM and SCM alarms

• assign CMs and SCMs to CEE

• open and edit existing CMs and SCMs

• save changes ( resulting triangle in tree view
indicates a difference between the Project and
Monitor databases)

• load CMs and SCMs to the CPM
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Monitoring Tab Functionality

• open CMs and SCMs for online monitoring/control

• activate / deactivate CMs and SCMs

• change on-line execution parameters

• upload on-line changes to the Monitor DB
(resulting triangle in tree view indicates a difference
between the Monitor and Project databases)

• update changes to the Project database

• refresh changes to the controller Snapshot
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Project
Tab

Monitor
Tab

Control Processor

Server
RTDB

Load

Upload Load (reload)

Update

Windows NT

Project / Monitor Tabs

SnapShot

Refresh
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Tools Menu: Load, Upload, Update, and Refresh
Load Command (from Project Tab)
• loads control strategy from Project tab to Control Processor
• copies the control strategy to the Monitoring tab
• automatically creates PlantScape Server points
• automatically creates controller Snapshot

Load Command (from Monitoring Tab)
• reloads the object/control strategy to the Control Processor and updates

points in the PlantScape Server real time database

Upload Command
• copies parameters from the Control Processor to the Monitoring tab

Update to Project Command
• copies changes from the Monitoring tab to the Project tab

Refresh from Monitoring Tab
• updates Snapshot file for selected items
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Disable Chart Monitoring

• breaks data link between the Monitoring tab and the
Control Processor

• allows user to view the contents of the Monitoring
data base, not the reflection of what is contained in
the Control Processor

• access from Operate menu while chart is open and
being monitored
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Lesson 2. Controller Configuration

Objectives:

– create a new controller and its associated Control
Execution Environment (CEE)
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Creating a Controller

Step 1. Click File New Controllers CPM200 -
Control Processor Module

Step 2. Enter CPM Name, Network Type, Driver Name,
Supervisory MAC Address, CPM Slot Number,
and Supervisory Slot Number.
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Creating a Controller

Step 3. Select the Peer Update Rate and Base
Execution Period

Step 4. If controller is redundant select redundancy
option, Name the Secondary CPM, and add
Redundancy Modules

Step 5. Click OK





PlantScape R400 11/2001 U2-L3-1

Lesson 3. I/O Modules (IOM)

Objectives:

– create new IOMs

– configure the IOMs
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Creating an IOM

Step 1 Set up Control Builder with 2 Tree Views and
expand the IOM directory under the Library Tree.

Step 2 Drag and drop an IOM from the Library to the Project
Tab or Select File-- New-- IO Modules and select from
the menu.

Note that Control Builder automatically names the IOM.

You can change the IOM name with Configure Module
Parameters...
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Configuring an IOM

Step 1 Double click on the IOM under the Project Tab to
bring up the configuration dialog box.

Step 2 Fill out the properties of the various tabs of the dialog
box.

- Main
- Module Configuration
- Channel Configuration
- Server Parameters
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I/O Parameters Configuration -- Main Tab

• Enter a module name.

• Enter I/O module location and communication link

- IOM Slot Number

- Remote I/O Chassis MAC Address

- CNI Slot Number
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I/O Parameters Configuration -- Channel Configuration Tab

• Enter appropriate data for the type of I/O Module
configuring.

• Use Copy and Paste to speed input for similar channels.
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I/O Parameters Configuration -- Server Parameters Tab

• Default Detail Display and Group Display references are
supplied and generally used as is

• Since I/O modules (as well as CPM and CEE modules) will be
viewed as points in the server, an Area Database
assignment may be necessary
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Assigning and Loading IOMs

• After configuration completed, IOMs must be assigned to a
CEE and loaded to the CEE

• To Assign:

– Select the assign icon =
– In the assignment display, select the IOM tab
– Select the IOMs to assign, select the CEE to assign to
– Press the Assign button
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Assigning and Loading IOMs

• Loading: From Project Tree View

– Select individual IOM(s) and select the down arrow

– or Select the CEE and select Tools Load With
Contents to load all assigned IOMs

– or Select the CEE, right click, and select Load With
Contents to load all assigned IOMs



PlantScape R400 11/2001 U2-L4-1

Lesson 4. NTools

Objectives:

– Open Ntools with options

– Under Ntools Screens and functions
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Command Line Options

NetworkTools has seven command-line options: -c, -e, -pg, -pit, -l , -nl and -u.

Start NetworkTools at the command prompt with the line:

ntools –c to start it in “ControlNet” mode. In this mode Network Tools scans the
supervisory segments for MAC Ids from 1 to 99.

ntools –e to start it in “EtherNet” mode. In this mode Network Tools gets a list of all
installed EtherNet drivers and scans them periodically.

ntools –pg to enable updating of ControlNet parameters.

ntools –pit to allow setting ANY value of Network Update Time (NUT), when used with
the –pg option. Using this option without using ‘-pg’ option does not permit updating of
ControlNet parameters.



PlantScape R400 11/2001 U2-L4-3

Command Line Options continued

ntools -l to have it run in "Log" mode. This mode creates an ASCII text file called log.txt
in the same directory in which NetworkTools lives. This contains a textual record of what
modules were found on the last scan. The log.txt file also contains a "path string"
(per module) that can be cut and pasted into the RSI ControlFlash tool. It will save you a
few minutes when upgrading module firmware. Look for the word "ControlFlash" in the
log.txt file.
Note: this option causes the log.txt file to be written every scan - this may be more hard
drive activity than some users want. Suggestion: only use this when running
NetworkTools in “ping” mode.

ntools -nl if you do not want to get warning messages (dialog boxed) for Lonely CNIs’.
This is discouraged in normal practice but this warning may become a nuisance in
certain commissioning situations.

ntools -u to enable you to Update the device firmware. See the Update Firmware from
File topic for more information.
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Ntools Main Window

Tree pane

List pane

Detail pane

Tool Bar
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Tool Bar Icons

Settings

This menu pick launches the dialog that permits you to configure the Ntools display.

The Remote Chassis can be used to configure the detail panel
to display up to five racks



PlantScape R400 11/2001 U2-L4-6

Tool Bar Icons continued

Settings for redundant controller to show Primary, Secondary, and I\O racks
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Tool Bar Icons continued

Resume -

Pause - While the automatic scanning is taking place, selecting this icon the Pause
will stop all scanning

While the automatic scanning is "Paused", selecting this icon will cause
scanning to resume.

If the scanning mode selected in the Options page of the Settings dialog
is "Ping (manual)" then this menu pick will be enabled. (This menu pick
will be disabled if the "Periodic (automatic)" mode was chosen.)
Selecting this choice will cause exactly one scan.

Ping -
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Tool Bar Icons continued

Reset errors - This menu pick launches a dialog with a multiple-selection list box
so you can choose which node's error counters (in NetworkTools)
are reset.
These counters are shown in the “List” pane (upper right portion of
the main window).

Main window - List pane
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Tool Bar Icons continued

Details - This menu pick launches a dialog to show the actual Device Identity Object
contents for the selected module (the one with the red framing rectangle).
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Tool Bar Icons continued

ContrlNet Stats - This menu choice launches a dialog to display three pages of
ControlNet statistics as maintained by a particular CNI.

Note: The presently selected module (the one with the red framing
rectangle) must be a CNI.
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ControlNet Stats Page 1
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ControlNet Stats Page 1

• The NUT Time is the period at which the basic transfer of information on
ControlNet occurs.

• S Max and U Max are the highest numbered node (ControlNet device) to
participate in the Scheduled and Unscheduled portions,
respectively, of the Net Time.

• The Slot Time is a specific network parameter relating to the time a node
waits to hear activity.

• The Blank Time is a specific network parameter.

• GB stands for guardband and three times are defined: Start, Center and
PreStart.

• The Interval Modulus is related to bandwidth loading across NUT Time
periods.
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ControlNet Stats Page 1 continued

• The Unique ID is a unique identifier. This helps resolve identity of nodes.

• The Status Flag is a bit field per the following: (see Knowledge Builder -
Troubleshooting and Maintenance Guide - Network Tools)

• TUI is Table Unique Identifier and is a 32 bit CRC of important network
parameters. It is calculated by the Keeper node and distributed
to all other nodes as a security protocol.

• The Keeper (ControlNet Configuration Manager) is the object that is in
theCNI that holds the operational network parameters.
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ControlNet Stats Page 2
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ControlNet Stats Page 2 continued

• Buffer Errors - Buffer Errors is the buffer event counter.

• Error Log - is the bad MAC Frame log.

• Good Frames Transmitted - is the number of good frames.

• Good Frames Received - is the number of good frames.

• Selected Channel Frame Errors - is the number of framing errors in the active
receive channel.

• Channel A Frame Errors - is the number of framing errors on A.

• Channel B Frame Errors - is the number of framing errors on B.
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ControlNet Stats Page 2 continued

• Aborted Frames Transmitted - is the number of aborted transmissions
(due to underflows).

• Highwaters - is the maximum of: transmit/receive FIFO under/overflows
and out-of-step events.

• NUT Overloads - is the number of occurrences when there was no
unscheduled time in the NUT.

• Slot Overloads - is the number of occurrences of more scheduled data queued
for one NUT than allowed by the sched_max_frame parameter.

• Blockages - Blockages is the number of Lpackets which exceed the
sched_max_frame parameter.
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ControlNet Stats Page 2 continued

• Non- Concurrences - Non-Concurrences is the count of cases where two or more
nodes can’t agree on whose turn it is to transmit.

• Aborted Frames Received - Aborted Frames Received is the count of
incomplete can’t agree on whose turn it is to transmit.

• Lonely Counter - Lonely Counter is the number of times nothing heard for eight
or more NUTs.

• Duplicate Node - Duplicate Node is the count of frames received with this node’s
MAC ID.

• Noise Hits - Noise Hits is the count of noise hits which briefly synched the
modem receive PLL (but were not associate with the reception of a frame).

• Collisions - Collisions is the count of cases where receive data was heard just
when this node was to transmit.
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ControlNet Stats Page 2 continued

• Moderator MAC ID - Moderator MAC ID is just that.

• Non-Lowman Moderators - is the count of moderator packets heard from
non-lowman nodes.

• Mismatch - is the count of cases where the moderator frame received does
not match the link configuration information in this node.

• Unheard Moderator - is the count of cases where normal packets are being
heard but not moderator packets.

• SM Commands - is the number of Station Management commands heard on
the network.

• Pre-Reset Fault - is a fault condition detected prior to reset.

• Post-Reset Fault - Post-Reset Fault is a fault condition retained after reset.
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ControlNet Stats Page 3
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ControlNet Stats Page 3 continued

• CPU Utilization - is a number between 0 and 100.

• PU Utilization Highwater - is the highest value of CPU Utilization while this dialog
page has been displayed.

• CPU Utilization Lowwater - is the lowest value of CPU Utilization while this dialog
page has been displayed.

• CPU Utilization Average - A 2 minute first-order lag average of the CPU Utilization.

• Buffer Size Remaining - Buffer Size Remaining is just that.

• The Reset Button causes a reset to the logic involved in the calculation of CPU
Utilization Highwater, CPU Utilization Lowwater and CPU Utilization
Average . This has the same effect as tabbing to another page and then
tabbing back to the Connection Manager Stats page.
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Tool Bar Icons continued

History - History of the RM (events) and history of the CPM (bread crumbs)
can be shown. (Only available to redundant controller systems)
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History

Cause: The RM either entered this state from qualification due to an

autoqualification trigger or a command.

Corrective Action: None. Event posted for information purposes only.

Knowledge Builder / Troubleshooting and Maintenance Guide / RM fault codes
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History - CPM Breadcrumbs

Knowledge Builder / Troubleshooting and Maintenance Guide / Network Tools

Description: The CPM has attempted to trigger initial synchronization due

to completion of the secondary CPM system startup.

Cause: Secondary CPM system startup completion
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History Detail

• Entry Number - Sequential number, unique to each entry.

• Module - Type of module that submitted the event based on its Product Type

and Product Code attributes.

• Slot Number - Slot number of module that submitted the event.

• Serial Number - Serial Number of module that submitted the event.

• Source - In addition to viewing the RM's log the Network Tools utility allows the

user to the RM's copy of its partner RMs log. To distinguish which RM

log is being displayed the Network Tools utility specifies the RM log

source as "T" or "O" for This RM or the Other RM respectively.

• Event Class - Represents the event classification.

• Event ID Module - specific event.
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History Detail continued

• Extended Event Info. - Module-specific extended event data.

• Event Time-stamp - Time that event was observed on module that

submitted the event.

• Logging Time-stamp - RM time that event was stored into the event log.
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Tool Bar Icons continued

Crash Block - If a CPM, SIM or FEE is selected you can save the Crash Block
(with stack info). Outputs a text file for use by TAC

Firmware - Updating device firmware should not be done on-process. The "Update

Firmware from file" menu pick can only be used if you launched

Network Tools with the -u command line option.
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Crash Block Output File
CPM0101:

BOOT FILENAME = cpmboot2
BOOT VERSION = PS320.0-20.1
BOOT CREATED = Tue Sep 12 10:29:40 2000
PERSONALITY = ceerex2
FILE VERSION = PS320.0-20.1
FILE CREATED = Tue Sep 12 10:50:09 2000

CR = 0x00000000 MSR = 0x00000000 HID0 = 0x00000000 XER = 0x00000000
LR = 0x00000000 CTR = 0x00000000 SRR0 = 0x00000000 SRR1 = 0x00000000
DEC = 0x00000000 IP = 0x00000000 HSR = 0x00000000
DSISR = 0x00000000 DAR = 0x00000000

R00 = 0x00000000 R01 = 0x00000000 R02 = 0x00000000 R03 = 0x00000000
R04 = 0x00000000 R05 = 0x00000000 R06 = 0x00000000 R07 = 0x00000000
R08 = 0x00000000 R09 = 0x00000000 R10 = 0x00000000 R11 = 0x00000000
R12 = 0x00000000 R13 = 0x00000000 R14 = 0x00000000 R15 = 0x00000000
R16 = 0x00000000 R17 = 0x00000000 R18 = 0x00000000 R19 = 0x00000000
R20 = 0x00000000 R21 = 0x00000000 R22 = 0x00000000 R23 = 0x00000000
R24 = 0x00000000 R25 = 0x00000000 R26 = 0x00000000 R27 = 0x00000000
R28 = 0x00000000 R29 = 0x00000000 R30 = 0x00000000 R31 = 0x00000000

Application error address - 0x0

Initialized data address 0x00000000 (size 0x0)
Uninitalized data address 0x00000000 (size 0x0)
Stack address 0x00000000 (size 0x0)
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Tool Bar Icons continued

Sim Details - If a Serial Interface Module (Sim) is selected you can display the
strings corresponding to each FTA. See Knowledge Builder/
Serial Interface Implementation Guide for more information

ABC

Change ControlNet - This powerful feature should only be used by those with a
thorough understanding of the operation of ControlNet.
Please contact your authorized service representative.

The reason this is under the "Device" menu is that one must
select a CNI with MAC ID 1 (the Keeper) for NetworkTools
to effect the network changes operation.

CNIs have the Keeper Object that orchestrates the distribution
of new network parameters to all segment nodes.
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Keeper Values
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UNIT 3: Control Building CMs

• Lesson 1: Control Modules (CMs)

• Lesson 2: Control Strategy Execution

• Lesson 3: Configuring a Device Control Block
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Lesson 1. Control Modules (CMs)

Objectives:

– Build and edit CMs

- wire and connect blocks

– Configure PID CMs

– Configure a Device Control CM

– Load, execute and monitor CMs
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Control Modules

• are used for control loops, control devices, data
acquisition, and auxiliary functions

• contain Function Blocks that provide executable
actions

• execution period can be set from 50 msec to 2 sec
or

from 5 msec to 200 msec
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Control Module Example
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Function Blocks

• basic objects that execute different control functions

• contain parameters that provide an external view of what the
block is doing

- parameters can be viewed externally via server database
or via the MONITORING tab of Control Builder

• interconnect to construct control applications

- parameters that are wired together are passed between
blocks
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Function Block Categories

• PlantScape Control Builder Components Reference groups by
block type:

– System

– IO Channel

– Regulatory control

– Auxiliary

– Device control

– Logic

– Utility
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CM \ SCM Execution Period and Phase

8

TIME (mS)

PHASE
7654321
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Execution Periods / Phase Choices (50 mS Base)

Period(ms) AllowablePhaseValues
50 -1,0

100 -1,0,1
200 -1,0,1,2,3
500 -1,0through9

1000 -1,0through19
2000 -10through39
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Parameter Connections
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Device Control Module
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Lesson 2. Control Strategy Execution

Objectives:

– Assign IOMs and CMs to a Control Execution
Environment (CEE)

– Load and unload control strategies

– Monitor control strategies using Control Builder
Monitor tab along with Station displays
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How to Assign Modules to a CEE

Step 1. Call up the assignment dialog

- “=“ assignment icon on the toolbar
- Tools -- Assign via menu items

Step 2. Select appropriate CM/SCM on CMs/SCMs tab or
select appropriate IOM on IOMs tab

Step 3. Select CEE in the CEE Information box

Step 4. Click on Assign button

- verify that CM/SCM is listed in Assigned Module box
- verify that IOMs are listed in Assigned Modules box
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How to Load a Control Strategy

Step 1. Select one or multiple items in the Project Tab.

Step 2. Click on the Down Arrow icon
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Change CEE Status from Idle to Run

Right click on the CEE in the Monitoring tab and
select Activate Selected Item...

Result: CEE icon and CPM icon changes from
blue to green to indicate status Running
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Activate IOMs

Right click on the IOM in the Monitoring tab and
select Activate Selected Item...

Result: IOM icon changes to green to indicate
status Active
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Or --- Activate CEE and IOMs Together

Right click on the CEE in the Monitoring tab and
select Activate This CEE and its IOMs and
CMs...

Result: CEE icon, CPM icon, and all IOM and
CM icons change from blue to green to
indicate status Running
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Or --- Activate On Load

• Use <Ctrl> mouse to select multiple items in
the Project tab to load

• Click the down arrow
• use the resulting dialog box to load and activate
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How to Monitor CM/SCM Execution

Step 1. Double-click on the CM/SCM in the Monitoring
tab.

Step 2. Verify that the CM/SCM status is ACTIVE in its
title bar.

Step 3. For class tail-to-mouth wiring simulation, put
CM in manual mode and enter an initial
output to ‘start’ the CM operation

Step 5. Use Station displays or Monitor view to verify
proper operation of CM/SCM.
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Lesson 3. Configuring a Device Control Block

Objectives:

– Understand Device Control CMs

- Concepts
- I\O
- Interlocks
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Device Control Module
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Configuring a Device Control Block

Step 1. Configure the Digital Outputs (DO).

Step 2. Configure the Digital Inputs (DI) as feedback
from the DO.

Step 3. Configure Device Control block Parameters

Step 4. Configure Device Control block Interlocks
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Valve Configuration Example

DO Open
DO Close

DI Open

DI Close
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Valve Configuration Example

• Create a new CM

– Drag from the Library the appropriate
number of DI and DO blocks

■ Configure the blocks to map to the
appropriate IOMs and Channels

– Drag in a DEVCTLA block
■ Configure the parameters
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Valve Example: DEVCTL Block Parameters

• On the DEVCTL block Main tab

– Enter Number of Inputs and
Outputs, to set up input and
output pins

– Enter Number of States

– Enter State Names
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Valve Example: DO Configuration

• Digital Outputs control the valve

– Soft wire the OPEN DO block
to DO[1]

– Soft wire the CLOSE DO
block to DO[2]
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Valve Example: DI Configuration

• Set the Digital Inputs 1 and 2 to reflect what
the corresponding settings for the Digital
Outputs accomplish

– Soft wire the OPEN DI block to DI[1]

– Soft wire the CLOSE DI block to DI[2]
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Valve Example: DEVCTL Block -- Inputs

• On the DEVCTL block Inputs
tab

– Select the State Descriptors
that correspond to the DI
configuration

■ DI[1] for OPEN
■ DI[2] for CLOSE
■ DI[1] and [2] together =

bad signal
■ Neither input = in between

States
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Valve Example: DEVCTL Block -- Outputs

• On the DEVCTL block Outputs
tab

– Select the Outputs that
correspond to the DO
configuration

■ DO[1] for OPEN
■ DOI[2] for CLOSE

– Select the Safe output
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Valve Example: DEVCTL Block -- Outputs

• On the DEVCTL block Alarms tab

– Enter times (in seconds) for Command Fail and
Command Disagree alarms

■ Note that Time to CLOSE entries can be different
than Time to OPEN entries
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Interlocks

• Configure Operational Interlocks
– Permissives: P[0], P[1], and P[2]
– Overrides: OI[0], OI[1], and OI[2]
– Requires adding Block Pins

• Configure Safety Override: SI
(3-state devices)
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* Engineering Repository Database Administration
tool

Lesson 3. DBADMIN

Objectives:

Understand DBAdmin*

- Concepts
- Functions
- Features
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Programs PlantScape Engineering Tools
DBAdmin

View PaneTree Pane

Start DBAdmin
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• Click on the DBAdmin folder in the tree pane to call up the Login Information dialog
box

• Type in your User Name and Password. Make sure that the Server Name is
correct.

Log into Server
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• After successful login, click on the next DBAdmin folder in the tree pane

• The result is the three different view choices for the content of the View pane

Expand the Tree View

+
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• ERDB Host Information - General information about the logged on Server
appears in the view pane

• Active Locks - Displays active lock information

Three Different Views
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• Admin Tasks - Displays Admin Task Menu

Three Different Views
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• Change Node - Opens the Login Information dialog box. Lets you connect to
the specified system node in a multi-server environment

• Refresh Status - Refresh data on connected Host in View pane

Tools Pull-Down Menu -- ERDB Host Information
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• Change Node - Opens the Login Information dialog box. Lets you connect to
the specified system node in a multi-server environment

• User Filter - Calls up dialog box that permits you
to restrict lock access to the specified User ID

(Server Name\User ID)

• Refresh Locks - Refreshes the View pane to
show, based on User Filter, the most current
lock information in the ERDB

• Clear Locks - Clears all the current locks in the View pane. If the User Filter is
applied, only those locks visible are cleared..

Tools Pull-Down Menu -- Active locks

Uncheck
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• Change Node - Opens the Login Information dialog box. Lets you connect to
the specified system node in a multi-server environment

Tools Pull-Down Menu -- Admin Tasks
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• Initialize Database - Restores the Clean database (ps_erdb_clean.bak) in the
Primary ERDB.

• Detach Database - Shutdowns the database services, detaches the Primary
ERDB, copies and attaches database to the c:\Temp directory location, re-

attaches Primary ERDB and restarts database services.

DBAdmin Tasks
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• Database Consistency - Checks the consistency of the database and rebuilds

indexes using the SQL Server.

• Update Statistics - Runs DBCC REINDEX to reorganize data and index
pages followed by update statistics.

• Expand Database - Expands the size of the database

• Backup Database - Creates a backup copy of the current database as a ".bak"
file under the user specified name and in the user selected directory location
on a local drive through the Backup To dialog box. A common directory
location is c:\Honeywell\tps50\system\er.

• Restore Database - Restores the user selected backup database (*.bak) in the
primary ERDB through the Restore From dialog box. The default directory is
c:\Honeywell\tps50\system\er.

DBAdmin Tasks (continued)
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The following tasks are only available for Redundant Servers.

• Recover Primary Database - Recovers Primary database from secondary
database. If a valid Primary (master) ERDB exists, it merely resets the mastership
ID so that the primary database is the Design Master. If the master ERDB no
longer exists, the utility first makes the secondary database (at SERVERA) the
master temporarily. Then it replicates this database to the primary (SERVERB).
Finally, it switches mastership back to the new copy at SERVERB.

DBAdmin Tasks -- Redundant Servers
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• Recover Secondary Database - Recovers Secondary database from Primary
database. It creates a new replica from the Design Master, which is

assumed to be located at the path set by data source `ps_erdb'. It creates the
new replica at the server node previously specified during installation as the
secondary ERDB server.

• Enable Replication - Starts replication of the ERDB from the Primary to the
Secondary. This enables replication from scratch.

• Disable Replication - Stops the replication function completely. This is not a
temporary interruption of the replication function.

DBAdmin Tasks -- Redundant Servers
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Unit 7. Control Building SCMs

• Lesson 1. Sequential Control Modules

• Lesson 2. SCM Activation
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Lesson 1. Sequential Control Modules (SCMs)

Objectives:

• Build and edit SCMs

• Configure step and transition function blocks

• Configure step timing

• Add looping and branching functionality

• Create exception handler
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SCMs

• provide phase-level batch functionality

• command regulatory and discrete function blocks
contained within CMs in a defined order to
accomplish higher level tasks

- for example, boiler start up

• contain the following function blocks:

- transitions that determine when to proceed

- steps that take action

- handlers for specified exceptions
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SCM Example
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SCM Transitions

– evaluate if the SCM is ready to advance to next step

■ define up to 10 conditions

■ define up to 4 logic gates
– 3 primary
– 1 secondary
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Transition Conditions

– true=on=1 false=off=0

– can be forced on or off from Monitor tab

– compound statements with OR, AND logic permitted

Examples:

· PIDLOOP.PIDA.OP >= 15.

· SWITCH.DI07.PVFL = 0

· 1

· SWITCH.DI07.PVFL=0 and PIDLOOP.PIDA.SP <= 5.
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SCM Transition Conditions -- Descriptions
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SCM Transition Conditions -- Code
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SCM Steps

– send output/actions to CM function blocks (CM Mode attribute
must be Program)

– can define up to 16 individual outputs/actions

for example, PIDLOOP.PIDA.MODE:=1

- instructs PIDA to go to AUTO mode

- PIDA is a PID function block contained in the PIDLOOP CM

– support min and max wait times

– indicate whether the output action is allowable
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Step Outputs

- must have assignment

- only one assignment per output

- cannot leave blank

- assignment designator is :=

Examples:

PIDLOOP.PIDA.MODE := 1

PIDLOOP.PIDA.SP := 7.

SCM27.STEP8.MINTIME := 12

SCM27.STEP8.MAXTIME := INT (SCM27.RECTARGET[6] )
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SCM Output Descriptions
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SCM Output Code

PMP101.DEVCTLA.GOP:=4

FV101RC.PIDA.MODEATTR:=2

FV101RC.PIDA.MODE:=1

FV101RC.PIDA.SP:= 10.0
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Rules for Defining an SCM

Rule 1. Every SCM begins with an Invoke Transition.

Rule 2. SCMs can have multiple endings.

Rule 3. Steps and transitions must alternate in an SCM.
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SCM Modes
– Three execution modes are available

- Automatic, Semi-automatic, and Single step
- Automatic : Run to Complete , no normal interuptions

- Semi-automatic : Pause after each step, wait for
Resume command

- Single step: Pause after each step, wait for Resume
command and target step (ignores
transition conditions)

– Manual Mode: stops SCM execution ( normally used with
TPB to link SCM execution with Recipe execution.

– Normal Mode: used with Operator or GUS keyboard to go to
configured execution mode
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SCM Branching

• Operation branches at Step, not Transition

• Up to 10 branches per step

• Outputs evaluated in order

• Execution goes to first transition that is true

• Branching, NOT parallel execution
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Example of SCM Branching

T R A N S IT IO N A T R A N S IT IO N CT R A N S IT IO N B

( 1 ) ( 3 )( 2 )

S T E P

T R A N S IT IO N

S T E P

S T E P
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Exception Handlers

• transitions and steps that run only after specified
conditions have been met
– SCMs can have multiple handlers

• handler types, in priority order:
– Abort
– Stop
– Hold
– Restart
– Interrupt
– Check
– Main
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SCM Recipe Data

• maximum of 50 recipe values per SCM

• data
– descriptors
– SP, PV access locks
– scaling options
– high and low limits
– default values
– display and print options
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SCM History Data

• maximum of 50 history parameters per SCM

• store process data collected during SCM operation

• parameters
– description
– variable type
– value
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Additional SCM Code Examples

• SCM235.HISTVALUE[1] := (CM151.PIDA.PV +
CM251.PIDA.PV) / 2

• MESSAGES.XFERB.SENDFL[3] := 1

• ENBHANDLER[8] := 2

• CM235.PIDA.SP:=AVG (MIN(CM1.REGCALC.X[1],
CM1.REGCALC.X[2], CM1.REGCALC.X[3]),
MAX(CM1.REGCALCX[1], CM1.REGCALC.X[2],
CM1.REGCALC.X[3]))

• CM456.PIDA.SP := (CM456.SPREC1FLAG.PVFL) ?
SCM457.RECTARGET[1] : SCM457.RECTARGET[2]
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Lesson 4. SCM Activation

Objectives:

• Define SCM states and commands

• Describe how SCM goes from running to completion

• Describe exception handling
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SCM State Diagram

IDLE

RUNNING

INACTIVE
(1st State After Download)

VALIDATED

START (1)

ABORTEDABORT

RESET

HELD

ABORT

COMPLETE

INTERRUPTING
(4)

INTERRUPT (4)

(2)

RESET

INACTIVE (3)ACTIVE

STOPPED

STOP

HOLD

STOP

HOLD RESTART (5)

RESET

RESUME

ABORTRESET
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431 Additional Topics

Spec
and
Tec

6. Redundant Controller Setup in Control
Builder
a) CPMs
b) RMs

7. OLE inserts into Control Builder Project
for Documentation

8. Control Builder Reports

1. \honeywell\tps50\system\er
a) ERDB
b) Snapshot

2. Peer-to-Peer on the Supervisory
Cnet
a) Overview
b) Configuration

3. 5mS Base Period Option

4. CPU Loading -- PUs and MUs

5. ERDB in Redundant Servers
a) ERDB_a in Server B
b) ERDB_b in Server A
c) ERDB_b for monitoring only
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Unit 1 Exam

QuesNo Question

1 Knowledge Builder can be accessed from:

A Station Help.

B Control Builder Help

C Windows Desk Top.

D All of the above.

2 Which of the following is the definition for the Knowledge Builder Guide?

A The Knowledge Builder Guide is a collection of general purpose information.

B The Knowledge Builder Guide is a "look it up" manual, not to be read cover to
cover.

C The Knowledge Builder Guide contains "how it works" information.

D The Knowledge Builder Guide is a collection of "how to" procedures.

3 Which of the following is the definition for the Knowledge Builder Theory Manual?

A The Knowledge Builder Theory Manual is a collection of general purpose
information.

B The Knowledge Builder Theory Manual is a "look it up" manual, not to be read
cover to cover.

C The Knowledge Builder Theory Manual contains "how it works" information.

D The Knowledge Builder Theory Manual is a collection of "how to" procedures.
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4 Which of the following is the definition for the Knowledge Builder Reference Manual?

A The Knowledge Builder Reference Manual is a collection of general purpose
information.

B The Knowledge Builder Reference Manual is a "look it up" manual, not to be read
cover to cover.

C The Knowledge Builder Reference Manual contains "how it works" information.

D The Knowledge Builder Reference Manual is a collection of "how to" procedures.

5 In Control Builder, to add a Control Module or make structural changes to an existing CM
you must use the:

A Project tab

B Monitoring tab

6 In Control Builder, to view CMs on line or to change parameters on line, you must use the:

A Project tab

B Monitoring tab

7 To back up your controller data base, you must first upload to the Monitoring tab, then
update to the Project tab.

A True

B False
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8 From the RSLinx communication software menu you can select "Configure Drivers" to
display a list of the currently configured drivers. What does it mean when the driver, AB
KTC-1 Cnet…, indicates Running… ?

A You should call the Honeywell Technical Assistance Center (TAC).

B You need to access the device from the Windows NT Control Panel and disable the

driver.

C You need to remove the server’s ControlNet ISA Interface card and reset its jumpers

according to the procedures defined in the Control Hardware Installation Guide.

D Your RSLinx communication software has been configured correctly on your

system. Running is the expected response indicating the driver is operational.

9 To verify the CNet server address, from the RSLinx Communications Menu, click
Configure Drivers and in the listing of Configured Drivers, double-click the line starting
with "AB-KTC-1 CNet…" and observe the MAC ID.

A True

B False
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Unit 2 Exam

QuesNo Question

1 When a C200 controller is added to the Project tab, the name it is given by Control Builder
is CPMxx. The xx is an index number used in controller operation and this name must not
be changed.

A True

B False

2 When counting slots from left to right beginning with zero, the CPM counts as 2 slot
locations.

A True

B False

3 The hybrid controller communicates with remote I/O racks through which of the
following?

A Ethernet

B CNet using a KTC(X) card

C CNet using the supervisory CNI module

D CNet using an additional CNI(s) dedicated to remote I/O communication

4 When an I/O module is added to the Project tab, the name it is given by Control Builder is
IOMxx. The xx is an index number used in controller operation and must not be changed.

A True

B False
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5 In the following diagram, what are the three numbers required to configure the slot location
of the designated IOM.
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C
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I03
01

C
N

I

06

C
20

0

05

IOM Slot Number ____06_________________________________

Remote IO Chassis MAC Address _______05_________________

ControlNet Module Slot Number ______03___________________
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Unit 3 Exam

QuesNo Question

1 The name Control Builder gives to a CM is CMxx. The xx is an index number used by the
hybrid controller and must not be changed.

A True

B False

2 CM names must be unique in the project database.

A True

B False

3 Function Block names must be unique within:

A The project

B The CM

C The Controller
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4 Given the parameter connection reference: TIC101.PIDA.OP

What is TIC101? __The CM name_____________________________________

What is PIDA? ___The Function Block name

What is OP? _The parameter name______________________________________

5 Before you can load a CM or IOM you must first assign it to a CEE.

A True

B False

6 Before you can configure the I/O channels of a CM, you must first assign the CM and the
IOM the channel references, to the same CEE.

A True

B False

7 Which of the following are ways to load CMs and IOMs?

A Select the corresponding CPM in the Project tab; Select: Tools—Load with
Contents…

B Select the CM or IOM in the Project tab and select the down arrow.

C Select the CM or IOM in the Monitoring tab and select the down arrow.

D Right click on the CPM in the Project tab and select Load with Contents…

E All of the above
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8 Which of the following are ways to activate CMs and IOMs?

A Select the corresponding CEE in the Project tab; Select: Operate—Activate—This
CEE’s IOMs and CMs…

B Select the corresponding CEE in the Monitoring tab; Select: Operate—Activate—
This CEE’s IOMs and CMs….

C Select the CM or IOM in the Project tab; right click and select Activate.

D Select the CM or IOM in the Monitoring tab; right click and select Activate

9 In a PID loop CM, which function block provides PVHI and PVLO alarming?

A AICHANNEL

B DATAACQ

C PID

D AOCHANNEL

10 In a PID loop CM, you must name the DATAACQ block DACA and the PID block PIDA
in order to use the supplied Station detail display.

A True

B False
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Unit 4 Exam

QuesNo Question

1 The device control CM provides a user interface to the digital I/O used to control a device
such as a pump, a motor, or a solenoid valve.

A True

B False

2 Device control CMs can be interlocked to prevent operation under configurable process
situations.

A True

B False

3 Device control CMs can be operated from Station detail displays ( if they are not
interlocked and the mode attribute is set to operator ) by manipulating which parameter(s)?

A PV

B OP

C COMMAND

D Bad PV Alarm Priority
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4 When a device control CM is copied to make a second similar CM, which item(s) are not
copied to the new CM?

A I/O channel configuration

B Alarm configuration

C State assignment names and configuration

D Server parameter configuration

5 When a device control CM is copied to make a second similar CM, which item(s) are not
copied to the new CM?

A Function block names

B Parameter connections

C CM name

D Engineering units

6 Device control alarms are configured to monitor operation of the device. Which of the
following are device control alarms?

A Command fail

B Command disagree

C PVHI

D OPHI
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Unit 5 Exam

QuesNo Question

1 Auxiliary function blocks are used to supplement a control scheme. Which of the following
is not an auxiliary function block?

A AUXCALC

B REGCALC

C GENLIN

D TOTALIZER

2 How many expressions can an AUXCALC function block support?.

A One

B Two

C Four

D Eight

3 Which of the following can not be the source for the PV of an AUXCALC function block?

A The result of one of the expressions

B Any one of the P[1-6] inputs

C The Execution Order in CM

D The status of any one of the expressions or of any one of the P[1-6] inputs
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4 In order to use a parameter from a CM in an AUXCALC expression, it must first be
brought in as one of the P[1-6] inputs to the AUXCALC block.

A True

B False

5 The totalizer function block can support up to four intermediate trip points prior to
reaching its target value. What is the parameter that goes true as each trip point is reached.

A PVSTS

B ACCTVFL

C STOPFL

D ACCDEV.FL[1-4]

6 The totalizer function block has a parameter that goes true when it reaches its target value.
What is this parameter?

A PVSTS

B ACCTVFL

C STOPFL

D ACCDEV.FL[1-4]
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Unit 6 Exam

QuesNo Question

1 Device control CMs can be interlocked by process conditions. Which of the following is
not a device control block interlock mechanism?

A Safety override

B Process override

C Safety interlock option

D Process permissive

2 If a device control CM is active in the one-state and its configured OI[0] parameter goes
true, what will take place?

A The CM will go to its configured safe state and stay there until the OI[0] parameter
goes false.

B The CM will stay in the one-state and not be allowed to go to the zero-state.

C The CM will go to the zero-state and stay there until the OI[0] parameter goes false.

D The CM will stay in the one-state, but not be allowed to return to the one-state after
it goes to the zero-state until the OI[0] parameter goes false.

3 If a device control CM is active in the one-state and its configured PI[1] parameter goes
false, what will take place?

A The CM will go to its configured safe state and stay there until the PI[1] parameter
goes true.

B The CM will stay in the one-state and not be allowed to go to the zero-state.

C The CM will go to the zero-state and stay there until the PI[1] parameter goes true.

D The CM will stay in the one-state, but not be allowed to return to the one-state after
it goes to the zero-state until the PI[1] parameter goes true.
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4 If a device control CM is active in the one-state and its configured SI parameter goes true,
what will take place?

A The CM will go to its configured safe state and stay there until the SI parameter goes
false.

B The CM will stay in the one-state and not be allowed to go to the zero-state.

C The CM will go to the zero-state and stay there until the SI parameter goes false.

D The CM will stay in the one-state, but not be allowed to return to the one-state after
it goes to the zero-state until the SI parameter goes false.

5 One major difference between a safety override and a process override is that a process
override can be by-passed while a saftey override cannot.

A True

B False

6 What is the interlock mechanism for a regulatory control block?

A Safety override

B Process override

C Safety interlock option enabled with a safe OP configured

D Process permissive
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Unit 7 Exam

QuesNo Question

1 What are the three Function Block types used in configuring SCMs

A AUXCALC

B STEP

C FLAG

D TRANSITION

E HANDLER

2 What is the maximum number of outputs a Step can have?

A 8

B 10

C 12

D 16

3 What is the maximum number of conditions a Transition can have?

A 8

B 10

C 12

D 16
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4 When a new SCM is created an Invoke Transition is always added for you. Which of the
following is true?

A Every SCM must start with a Transition named Invoke Main.

B Every SCM must start with a Transition, the name is configurable.

C The Invoke Main Transition is added to keep Control Builder from fragmenting the
PC hard drive.

D The Invoke Transition allows automatic startup of the SCM.

E Invoke Transition Conditions are only active when the SCM is in the IDLE state

5 When operating an SCM you must issue a RESET command to go from the COMPLETE
state to the IDLE state.

A True

B False

6 SCMs may be configured and activated in Control Builder but can only be operated from
Station?

A True

B False

7 SCMs can only be started from the IDLE state.

A True

B False
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Unit 8 Exam

QuesNo Question

1 For an SCM to start automatically using start conditions, you need to add
conditions to the Invoke Transition.

A True
B False

2 The method used to add Steps and Transition to a Handler is?

A Selecting File > New > Step (or Transition)
B Right Clicking in the SCM and Selecting New > Step (or Transition)
C Dragging the new Step or Transition from the Library view to the

Project View.
D Dragging the new Step or Transition from the Library view into the

open SCM in the Control drawing area.

3 For an SCM to be able to record History values all you need to do is
configure the History Tab in the SCM Parameter Configuration form.

A True
B False

4 Handlers have multiple purposes. In this course we configured a check
handler. What is the purpose of a check handler?

A To check all the attributes of all the SCM components
B Initialize process equipment and/or reset values for a new SCM run
C To run the Check-Mode program for process distribution


