ProcessSysteml ourfor OperatorandControl
Engineers

LISTEN.
s Rockwell
' @ Allen-Bradley - Rockwell Software AAUITOMation




Process System  Tourfor Operators and Control
Engineers

Contents

I AN oL TU A (LS = IO PSPPSR PRRP 3
RSLogix Emulate5000 and the LOQIX PrOCESSOIS .......ccoiicuuiiiiiiieeiiiiiiiiieieeeeesssiinieeeee s e s s snntasneeeeessssnnnsnnneseees 3
The FTViewSE Operator Client window and process appliCation ............cccceeoriiiieiiiieee e 4
Y =Tol U] A= L (o B0 Y= o o [ PSR 4
2 Alarms and Interlocks - Starting the BOIIErS........ccooooii i 5
INErIOCK BYPASS FUNCHION ......eiiiiiiiie ittt st e sttt e skt e e s bt n e e e s bt e e e e s nbneeesnnneeas 17
S ENQINEET - TNE SCENANIO ... 22
The PlantPAX ProCess LIDIary ... 22
The RSL0gix5000 WINdow and ProCeSSOr STALUS ........ccoiuiiiiiiiiiee ittt et e st ee e sbneeeeans 24
Processor Layout and Adding New Code ONIINE ..........uuuuiuiiiuimiiiiiiiiieieieieieierernrnrernrerernen ... 25
Adding a Valve to the Processor from SCratCh ...............uuuuuiuiiiiiiiiiiiiieiiieieieieeieeieeereeeree ... 26
Adding a Level Indicator to the Processor from SCratCh............occeiiiiiiiiiiiiiiic e 34
Adding a Pump to the Processor using EXPOrt/IMPOIt............uuuuuueueiuieieieieieieieieiresrersinrenee ... 40
Adding the Valve, Pump and Level to an HMI DISPIAY ........uuviuiiiiiiiiiiiiiiiieieiiiiieisisisisisisinisrsrnisisnsrnnnnnnn. 45
Testing the new code iN the CHENt WINAOW ..........coiiiiiiiiiii et e e sbeee e 51
4 Logix Batch and Sequence Manager (LBSM) - OPTIONAL .......ocovviiiiiiiiiieeeeeeeee e, 56
LBSM RUN the BAICK........eiiiiiiiiiiie ettt e e e s e e e e an e e e 60

Page 2 of 67



1 About this lab

This lab is conducted within a VMWare Workstation image. VMWare Workstation is virtual machine

software that allows youtoemulateaPC on your Ohost 6 P®@ireVMWdraimagd ab | mpl er
running currently on the lab PC.

The lab uses the following software:
e FactoryTalkViewSE Studio and Client v6.0
e RSLogix 5000 v19
e RSLogix Emulate 5000 v19
e VMWare Workstation v7.1

The first part of the lab will consist of the lab user taking on an Operator role and touring a simulated plant
environment to become familiar with some standard PlantPAx capabilities, features and functions as
applied in this PlantPAx continuous process and Batch application. This application example has been
built using the PlantPAx Process Library V2.0 and methodologies currently available and is intended to
provide a sampling of the engineered device level components available in the library.

In the second half of the lab the user will take an engineer role and add a new tank with level indicators,
an outlet valve and a pump to the on-line application.

RSLogix Emulate5000 and the Logix Processors

RSLogix Emulate5000 is already running and contains two Logix processors. Click on the button in the
Windows toolbar at the bottom of the screen to open and view the RSLogix Emulator chassis.

iustartl J BELOZDD@FEQ % J O PlantPax Dema Client | 2] FactaryTalk view Studio ... |||§R5Logix suuu-PIanﬁ@ RSLogix Emulate 5000 C,. . |

The processor files for the Batch Area and the Utilities Area have already been loaded into the two
processor modules in slots 3 and 5 respectively.

If either of the processors is faulted (a red light displaying on the processor faceplate), right-click on the
faulted processor and choose Clear Major Faults. Make sure both the processor modules are in Run
mode. If they are not then place them in Run mode by right-clicking on the module and choosing Run on
the pull-down menu.

The RUN and OK status indicators on the processors should now have green lights as shown below.

B RSLogix Emulate 5000 Chassis Monitor =101 x|

Slot  Wiew Options  All Modules  Help

Computer: [FASSEWST

0 1 2 5 7 a8

RiLirs_ | Rilinx HLotor I EruLater I I

Al

For Help, press F1

Important Note: Throughout this lab if either processor faults, then right-click on the processor and
choose Clear Major Faults and place it back into Run mode.
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The FTViewSE Operator Client window and process application

The Operator Client window should already be running. Click on the Windows toolbar button at the
bottom to open the Operator Client window.

ilstart| |G éeod o@@@ < (| O Fentraxpeme dient | = )actoryTalk view studia ... ||g RSLogix 5000 - PlantP... [ RsLogix Emulate 5000 C. . ||
4

\/

The HMI will appear as follows after maximizing the Operator Client window.

Logix Batch
- | i, | v | | | [-=l@]B|=]
System Overview

Fud Gil Tank

L

Controller Status |LanguageE=  enus I Rockwell Automation PlantPAx [[currentuser:  oper I 1180011 733:00 P

This application is a Batch process consisting of a Premix vessel, two Reactor Vessels with steam
jackets, and product storage tanks. To supply steam for the Reactor vessels, there is also a Utilities area
with two Utility Boilers, a Condensate area and a Feed water system. You can navigate to different areas
of the plant using the navigation button bar and the pull-down menu buttons at the top of the screen.

This application has been built using the PlantPAx Process Library of pre-defined Faceplates and
graphics Objects. The first part of the lab will focus on interacting with these modules from an operator
perspective.

Each PlantPAx Process Library element consists of an AOI (Add-On Instruction) which is embedded in
the Control Logix application processors and a collection of associated graphics objects. The graphics
objects, when placed in a HMI application, can be used to launch a faceplate. The faceplate provides an
operator, maintenance, or engineer with all the functionality they will need to manipulate and configure
the devices. If you have time, take a few minutes to browse the HMI application. In particular feel free to
click on individual valves, pumps, and sensors and observe the faceplates and faceplate tabs.

Security and User Logins

At this time you should be logged in as an Operator. The Current User is displayed in the lower right
corner of the screen.

| current user: oper m 1145/2011 10:39:09 PM "
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If youare notl o g g e d op enrthin $ollofv the steps below to do so:

Click on the security key in the top right corner of the screen to change your login.

Sr]

On the login windowe nt @per6 6 theUs er Na noperaondd fidomassword. Click OK. Close
the User Login Help window.

O IS
User Name:| Oper 0K '
Password I B \Gancel /

You will now be logged in as an Operator as indicated at the bottom right of the screen.

| current user: oper m 1145/2011 10:39:09 PM “

2 Alarms and Interlocks - Starting the Boilers

This part of the lab will concentrate on getting a boiler started and making steam. Later in the lab you will
run product batches through the Premix ve@BS#M).Thasi ng AL
heating jackets on the Reactor vessels utilize the steam from the boilers to heat the vessels.

The first priority the operator has is to identify and clear any alarms in the system. We will be looking for
any alarms that will stop us from running the boilers. To do this, click on the Alarm Bell navigation button
in the upper-left corner of the navigation button bar to open the Alarm Summary screen.

Notice that there are active alarms in the Utilities area of the plant:
Condensate Tank Level Lo

Condensate Tank Level LoLo

Deaerator Tank Level Lo

Deaerator Tank Level LoLo.

@) PlantpAx Demo Client

JRT=TE

]

= = e D o =]
o] o | o [, s [, ome | | comezg, | v | | | [=I8]a]=]
¢ X Alargf Summary
4 TDEDE [refer [ QB O

| 1t | L | EventTime | Area

4 11792001 657 Tank 1 Inlet Y/alve Failed to Open Premix letValve Faled to Open
11/9/2011 657, Jéveal Tank 1 Transfer Fump Faled to Start Fremis 01 - Transfer Fump Faled to Start
11792011 B57-.. Jiveal Tank 11 - Level High Storage Tank 2 - Level High
11792011 657, Jiveal Tank 2 Level High Rieactor 01 - Level High

E £ LT

¥
¥
dy 10172 et
¥
¥

TRIP
TRIP

1
B
1
1 TRIP
Ain_Lo 1 TRIF
oo 1
B
B

11792011 712 Jveal
1792001 712 Jiveal
11/9/2011 7:12:

TRIP

I
sl
TRIF

g

An operator must be able to quickly navigate from the Alarm Summary screen to the process screen with
the alarm. Double-c | i ¢ k o n UWilities_04 ICandensafie_Level_Lo0 or Right-click the alarm and
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use the drop-down menu to navigate to the Utilities Overview screen by clicking on the Run Command.
In this lab the Run Command has been configured to navigate to the process screen containing the
alarm.

This navigates to the process graphic displaying the device in alarm. The Steam System Overview is a
representation of a typical steam header system consisting of two utility boilers with a common steam
header that feeds the Reactor® heating jackets. The condensate from the Reactors returns to the
Condensate tank. The Condensate tank feeds the Deaerator tank. The Deaerator tank is the feed water
supply to the Boilers.

The Alarm Banner at the top is filtered to display only the alarms for the area being viewed. In this case
only the Utility Area alarms are displayed in the banner. The alarms that are active in the other areas of

the plant are displayed using an alarm bell shown on the navigation bar buttons.

To Ruactors Plant Steam Header

i T P
000KLERR 67 00DEGF LEE]

Steam System Overview

Boiler 1 Boller 2
e o
omsm omsm

@ R | Deaerator Boiler 1

Boiler 2

G
o @ 0oKLER

| Controller Status. [Language:=— en-S [ Rockwell Automation Plant PAx || cument User: oper 1182011 83755 PM |

When an alarm occurs an alarm bell is displayed on the navigation b a n nlatton lfardoand on the drop-
downmenu.Let 8 s us e ellshoenaviydteathraugh Bhe application and find the current active
alarms on the process graphics. Follow the Alarm Bells by clickihgon t he AUt i |l i ti eso button

navigation barandthencl i ck on the ASteam System Ovedownmewd button

Boiler 1 Group Display

Boiler 2

Boiler 2 Group Display ™

Plant Master

rervie
— Boiler 1 Trend

Boiler 2 Trend

Boiler 1 To Min Load

Boiler 2 To Min Load %
Reset Utilities Demo :
T =Eﬂ
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The Condensate Tank and the Deaerator Tank are both in Low Level alarm.

Flant Master
From Reactor 1

‘ Steam System Overview |

From Reactor 2

Makellp
Water

Condensat
Tank
FTi500 3} = - s
0.00GPM 1
-
Ll 000% e
T Lictz1
M 000% | LT ) oo

000Kz SP 5000 %
o 000%
FIC1508

P 000 GPM
SF 000GPM
c__nnn

141 1

Click on the level indicator on the Deaerator Tank to open the level faceplate LT1501 and view the alarm
details.

PT1501
20.00 psig

Note that an AAcknowl edge =||Jexi§tseoeteetMaiAtakb.Buat\tb\aewme() button

LN

individual active alarms click on the Alarm tab indicated by the bell —I .

DEAERATOR LEYEL

- S @)

00— m

0-j=H

LT1501
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View the alarm tab of the faceplate. Click on the alarm Acknowledge check-boxes for the Low and Low-
Low level alarms.

DEAERATOR LE¥EL

nADE e R B8

/b Low Alarm

Do the same for the Condensate Tank Level (LT1500) alarms.

With the alarms acknowledged we can begin to start the pumps in the Boiler Feedwater system. The first

step is to start the Condensate Pump, MTR1506A, followed by the Feedwater pumps, PMP1141 and

PMP1241. The Process Library faceplates have status indicators to illustrate if the Permissives and

Interlock conditions are met to starta pump oropenavalve. Let 6 s use these indicators
trying to start the Condensate Pump.

Click on the Condensate Pump to open the pop-up pump faceplate.

—&r—

MTR 15064 @

000 Hz

Notice that the Interlock status indication button is red. The pump is not ready to start. Click on the button
to view the details of the interlocks for this device. The Condensate Level interlock is active. The
Condensate and Deaerator pumps cannot be started if the tanks are empty. If this device had more than
one active interlock, the fiifst-i ninderlock will be highlighted by a yellow box.
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CONDENSATE PUMP

MAEREDQ

Operator l% g\ e
I
| Stopped ’ .
(LI
E A ks
|
Feedback (Hz) [ 0.00]
Reference (Hz) B0.00 60.00
Drive Ready
MTR1506A

Interlocks with First Out

B
®

Enabled

IK Condensate Level ok

. Deaerator Level ok

g

P _Intlk

Navigate to the Utilities drop-d o wn

me nu

and cl

ck Demoot hbeadt Rase@ndUti

close all of the pumps and valves in the Utilities area and also will set the tank levels to 50%.

Boiler 2 To Min Load

Reset Utilities Demo

After clicking the reset button wait for a few seconds for the tanks to show they are filled.

The Interlocks for the Condensate Pump now indicate ok

Interlocks with First Ouk

el
@

. Condensate Level ok Oy
. Deaerator Level ok

2] |IX]

Enabled

/i

and the pump is ready to be started.
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Start the Condensate Pump.

CONDENSATE PUMP

#FEE e N BS
Operator é\

13
®

]

Fesdback (Hz) | o]
Reference (Hz) B0.00 60.00

Drive Ready

The pump faceplate looks like this when the pump is confirmed to be running.

CONDENSATE PUMP

nFPEE e @R
Operator é\

Running Forward >

1@

Feedback (Hz) | o]
Reference (Hz) B0.00 60.00

Drive Ready

Click on the Restart Inhibit and Run Time Accumulator buttons to open the windows.

The Restart Inhibit screen is shown below.

Ready to Start

Cold, Ready to Start 57600 Hot, Ready to Start
1800 Hot, Start Check

Restart Inhibit

Cald, Start Check

Cald, Running Hat, Subsequent Fail

Wyait 14400 sec

Cold, First Fail

Wait 1800 sec Haot, First Fail
Wait 16800 sec
Cold, Subsequent Fail

Wait 14400 sec Hot, Running

3600 Hot, Restart Delay
Running Cool Wait 3600 sec.
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The Run Time screen is shown below. The Reset Totalizer buttons are grayed out as they can only be
accessed while logged in as Maintenance or Engineer.

Accumulated Run Time (Hours)

Bt X

Current running time this start
0.1
(hours)

Maximum continuous running

time for a given start (hours) 3475

Total accumulated running

time (hours) IS

Total number of motor starts 1 T
or attempts 0.0

Close all the faceplates for the Condensate Pump.

Now start the Feedwater Pump for Boiler 2, PMP1241. In this application each boiler has its own
Feedwater pump. In an actual plant these pumps would consist of a pair of primary/backup pumps.

Boiler 1
—@ FT4141
0.00 KLBHR
FPMP 1141
Boiler 2
FT1241
0.00 KLBMHR
FMP1241

With the Condensate and Feedwater Pump 2 runningl et 6 s c ont i thesystesnt\Vderate readg u p
to start Boiler 2. Navigate to the Boiler 2 screen using the Utilities drop-down menu.

=N |

Steam System OvewiewE

Boiler 1

Boiler 2 ‘>

Boiler 2 Group Display

Plant Master
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The Boiler 2 Display will be launched. We would like to start the Boiler 2 Burner Control to fire the
boiler but the Start Button is currently grayed out. In addition the Permissive and Interlock indicators are

both red. To find out why we cannot start the boiler, click on the Permissives button —I .

= o]

[ =lplalE

[ == =]

The Boiler Burner Permissives Window is launched.

Permissives

g =
® Enabled

. Scanner Cooling Run
. FeedWater Running
. FD Fan Running

¥4 MFT Trip Cleared
. ID Fan Running

The Scanner Cooling System skid, the FD Fan (Forced Draft), and the ID Fan (Induced Draft) must all be
running before we can start the Boiler. Start the Scanner Cooling Skid by clicking on the start button

O

Scanner Cooling Skid

Scanner Cooling Group WTR 12008
I

’ | Stopped | @

= hTR 12008

Start the FD and ID Fans. Close all the open pop-up faceplates.

243 ! o 0ok M FICIZ60

70.00 DEG F @ LT Y o [
SP 400 INAC

o 0o0%

; PTI243
o00psic

MTR1261

Boiler#2 |
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Once the fans are running the Permissive and Interlock icons for the Boiler 2 Burner Control are green,
indicating it can now be started. The Boiler 2 Burner Control start button should also become visible
(green). Press the Boiler 2 Burner Control start button and the natural gas fuel system will start as
indicated by a flame within the boiler.

121([5)

Since the boiler is simulated it will take some time for the flame to heat the boiler drum to boiling
temperature but we can speed up the process by navigating to the Utilities dropdown menu and clicking
onthefi Bo i Ateor Mi n buttora This is the fastest way to get the Boiler 2 up to temperature and
making steam.

| e [

Steam System Ovenriewlz

Boiler 1

Boiler 1 Group Display

Boiler 2

Boiler 2 Group Display

Plant Master

Buoiler 1 Trend

Buoiler 2 Trend

Boiler in L oad

< Boiler 2 To Min Load >

BSe emo

Boiler 2 should have a flame and be at minimum load so we can increase the steam flow by adding more
fuel and air. Click on the steam flow processor for Boiler 2, FIC1243, to open the PIDE faceplate. The
PIDE processor is in Manual mode so you can use the Control Variable (CV) slider to bring the CV up to
50%, adding more fuel and air thus increasing the firing rate of the boiler.

ol
-
- o) IE S A | [=lm] &]=]
[
fem M PPN [ | (@8
ﬂ-mog a M ﬂiﬁ“
=140
=1 H
0w @ % =
[ Controller Status [Longuage: == anus ckwell Automation Plant PAx CumentUse _oper
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Navigate to the Plant Master screen in the Utilities area and place the B2 Boiler Master into Cascade

C
mode by clicking the J button. Place the Plant Master processor into Auto mode and enter a
Setpoint (SP) value of 100 PSI for the Plant Master processor.

k)
| &
-
=]

PY.
sP
100
oo H
Maximum 200 oo L
current [T
Minimurn ] RN AR
100%

A M Cascade A,E M

1 ) —

- e EEIEE D

- = -
E BIAS = IE BIAS
> o ] | [T
fnnny M o H
UQ L oL Cv 6‘55 o L
e cUTracking  BEE AR
0% 100% 100%

FT1141
0.00 KLEHR
LT1142
0,051
PTi142
200.00 PSIG

FTi241
2332 KLBHR

LTi242

035N

PTi242
4898 98 PSIG

Boiler 1 Burner Control
L

oo

Baoiler 2 Burner Control
> H

| Lelle]

Plant Steam Header Flow

FT1401
0 00KLBHR

Plant Steam Header Pressure

FT1401
210,00 PS|

Plant Steam Header Flow Demand

240

11:52:08 PM 115408 PM 11:52:05 Phi 11:54:08 P 11:52:08 Phd 11:54:08 P
[ = I e T -~ 1 e S =
Click on the blue APl ant Master 0 kisglayfaceplateto launchethet o p

full PIDE faceplate pop-up display. Examine the faceplate tabs and close faceplate when finished.

a0

Auto
0

ALY |

Use the Slider switch to enter a Plant Steam Header flow demand of about 60 Klb/Hr. This slider
simulates the plant steam usage (for the Reactor Vessels) from the steam header.

Plant Steam Header Flow
FT1401
0.00 KLB/HR

Plant Steam Header Pressure
PT1401
0.00 FSI

'yeader Flow Demand

240
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The Plant Master processor will attempt to keep the steam header pressure at the setpoint of 100 PSI. It
will do so by changing the firing rate of the boiler masters. As the downstream process (the reactors in

this case) uses more steam the steam header pressure will drop and the Plant Master will fire the boilers
at a greater flow rate. This will bring up the pressure in the header.

Navigate to the Steam System Overview screen and find the analog indicator for the Plant Steam
Header Temperature TT1401 in the upper left of the screen. This value is used for temperature

compensation of the Steam Header Flow indication.L et 6 s
transmitter is failed and we need to substitute a process value temporarily while fixing the transmitter.

mak e

t he

a tersperaipe i o n

Click on the steam header temperature TT1401 indicator object to open the analog indication faceplate.

To Reactors
i

/——RL@ Steam Header

-

FT1401

0.00KLB/MHR

From Reactor 1

From Reactor 2

TT1401 PT1401
E57.00 DEGF 0.00 PSI

Steam System Overview

Open the Maintenance tab on the steam header temperature pop-up faceplate.

STEAM HF~IZZ™ TEMP

7al—

On the Maintenance tab note that the button to enable the Maintenance Mode is grayed out. You will

need to login as Maintenance to activate the functions on this tab.

STEAM HEADER TEMP

Pl Wall-) X

Program
r
P
Threshold Deadband Delay (sec)
(DEGF) (DEGF) On Off
High-High 1.50E38 1.00 0 0
High 1.50E35 1.00 0 0
Low -1.50E38 1.00 0 0
Loe- Loy -1.60E38 1.00 0 0
Fail High 1.50E35
. 0.00 0 0
Fail Low -1.50E33
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At this time you should login as Maintenance. The Current User is displayed in the lower right corner of
the screen. I f you are not |l ogged in as AMainto, then

Click on the security key in the top right corner of the screen to change your login.

il

On the | ogi n Mantéh dfoovr etnh e r U shaintendha edfer tha padsward. Click OK.
Close the User Login Help window

You will now be logged in as Maint as indicated at the bottom right of the screen.

N\
]|Current user: [ naint ) m 11/6/2011 11:07:07 PM

The maintenance tab buttons should now be enabled. Click on the Request Maintenance Mode button.
The faceplate will appear as below when in the Maintenance Mode.

i N
i =N x]
M Maintenance N
M p
Threshold D% Felay (sec)
1 (DEGF) S On Off
! High-High 1.60E38 1.00 a a
High 1.60E38 1.00 0 a
Lo -1.50E38 1.00 0 a
! Lov-Lowy -1.50E35 1.00 a a
Fail High 1.60E38
. 0.00 0 0
Fail Low -1.50E35

Return to the fiHome i Operatorot a b and ¢ IUsecSkbstitute Process Walued but t on.

STEAM HEADER TEMP

nFER e o[Es
M Mnaﬂintena'n:e gl = e

50—

Scaled PY

fram Input $ L
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The substituted value path will be displayed in orange and the substituted value can be changed by

clicking on the value in the white box circled below and using the data entry keypad window when open.

Enter a value of 350 DegF.

W rEE e @)
" M;inlena’n:e ﬂ é\ 2

780 —
Scaled PY

from Input gy
& 350

Substitute
2

o] |

R
oon
CEE

— —
e I A | I
0.00 %

o (o]

Close the faceplate.

Note that the temperature display object indicates that the device is in Maintenance mode (orange M) and
that the PV is in Substituted Value mode (wrench in orange triangle).

To Reactors Plant Steam Header
p—
FT1401 TT1401 v PT1401
0.00 KLE/HR: 67.00 0 GF ™ 0.00 PSI

From Reactor 1

Steam System Overview

From Reactor 2

Interlock Bypass Function

As a plant operator you have concluded that the level transmitter for the Premix 1 tank has failed and you
have confirmed that there is product in the tank. The product must be recirculated or the batch will be a
loss. The Recirculation Pump is interlocked to the tank level. We will use a feature of the device
faceplate to bypass the low level interlock (caused by the failed level transmitter) and start the
Recirculation Pump.

Navigate to the Premix 1 screen.

Reset Premix Demo
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Click on the Premix Pump PMP104 to open the pump faceplate.

Go to the Main tab of the Premix 1 Outlet Pump PMP104 and open the Interlocks faceplate by clicking
on the jl button. Then, click the Engineering tab of the Interlocks faceplate for PMP104.

premis 1 outlet pur N - e
wFEen @5
. Program é Ié\ /'

Interlocks .. "5k DUk

. Premix Level OK Oy

3 X104 Opened b

[+ Flow Path Available |

Stopped

To start the pump, the Premix tank level interlock will need to be bypassed (since the transmitter has
failed) and valve XV104 will need to be opened.

You will need to login as Engineer to activate the functions on the Engineering tab that allow us to give
permissions to bypass interlocks.

At this time you should login as Engineer. The Current User is displayed in the lower right corner of the
screen. I f you aEngd,notthelnogfgoeld oiwa tahse ist eps bel ow to do

Click on the security key in the top right corner of the screen to change your login.

D

On the loginEwbntow theelbedfmneeNa me rarn c eClipkaOKs ®lose d .
the User Login Help window

You will now be logged in as Eng as indicated at the bottom right of the screen.

—
Current User: Eng 1172011 12:34:01 Ahkd

Go to page 2 of the Interlocks tab and tick the i Ca n B ybpxdosakow thein Pr e mi x Listerleck OKO
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to be Bypassed. This bypass permission is an engineering function. Once an engineer has made this

change a maintenance technician can enable the bypass.

Interlocks with First Ouk
X]

Can Must
Reset

Go to the Maintenance tab and click on the i By p lmtercks and Permissivesobutton to enable bypass

mode. Only the tank level interlock is bypassed as it is the only interlock with bypass permission.

I: Premv < 1 Oub ot Pump
X\ E)il w1
Program ||

r P }' @

Enahled

1
Interlocks and Permissives

Enahled

In Owerride Mode, bypass Interlocks and
ives that can he hvnassed

Fearmi
As indicated on the interlock faceplate, the Premix Tank Outlet Valve XV104 also needs to be opened to

Close all open faceplates.
start the pump. Click on the Premix 1 outlet valve XV104 to open the valve faceplate.

'_‘,? [

|
£)
@ w prios @)
The open button for the valve is grayed-out because the valve is currently in Program mode. This process

area of the plant is controlled by Batch software and not normally run in operator mode. Click on the Lock

button to lock the faceplate into Operator Mode.
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Premix 1 Outlet Yalve
aFHEHeEN B8

Program i

Closed S *
® @

In Operator mode, the open button is green and active. Click the button to open the valve.

Premix 1 Outlet Yalve

aNFEe R @8
e overaor e} ﬂ

Closed ﬁl

& ©

Confirm that the valve opens and close the valve pop-up faceplate.

Open Premix Pump PMP104 faceplate. It indicates that the Interlock and Permisive are in Bypass mode

& o3
=il
—‘but the device is in Program Mode. Click

mode. Start the Premix pump and close the faceplate.

3’ Premix 1 Outlet Pump
a%Een @

M Maintenance
r

M P

(513

Stopped

In summary, as a plant operator you have concluded that the level transmitter for the Premix 1 tank has

failed and you have confirmed that there is product in the tank. The product is being recirculated to save

the batch. You have used the built-i n A | n typagsdfeatark of tBe device library faceplates to

accomplish this.
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Important Steps for Reseting the Lab

The following important steps are needed to setup the lab for later sections:

1. L et 6 amedhat®lant maintenance has now repaired the Premix Tank Level transmitter. The
Premix Outlet Pump PMP104 and the Premix Outlet Valve XV104 need to be stopped/closed and
fUnlockeddo fr om Oper at or mo datch softareso put thésé devdcks inoPnogranh e
mode and control them in a later section of the lab.

Navigate to the Premix 1 screen.

R e e

Reset Premix Demo I'

[V S

The devices should also be stopped and closed first, and to unlock the program mode you will
need to be logged in as Engineer if not already so.

aFPgEen BB arFpen @3
BE

Operator

Operator

Enabled Enabled

2. Reset the Premix Demo.

ﬂ PreMix Reac
Premix 1 |EI

Reset Premixz Demo >

3. At this time you should login as Operator. The Current User is displayed in the lower right corner of
the screen. I f you are not |l ogged in as fAopero, then
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Click on the security key in the top right corner of the screen to change your login.

il

On the | ogi n Operon df oow e nhtee rU sfeeratoMa me r a it d e GlipkaOKs ®lose d .
the User Login Help window

You will now be logged in as Oper as indicated at the bottom right of the screen.
—

ICurrent User: ‘ oper > |I 112011 1:12:41 Al I

3 Engineer - The Scenario

An addition has been made to our plant. This addition will be known as Storage Tank 3 and consists of a

tank, valve and pump. Using elements from the PlantPAx Process Library we will insert the processor

code and visual elements needed to control the individual system elements. This class will focus on

making minor changes online (6on the fl y®Ahdwilki t hout i nt
demonstrate how efficiently a large scale system can be built.

NOTE - All the code required to simulate this equipment has already been added to this application. The
user only has to tie in the various modules to the Generic 10 to implement the project.

The PlantPAx Process Library

In this part of the lab we will be using the PlantPAx Process Library V2.0. The PlantPAx Process Library

consists of a collection of ready to use, device level Control Modules. These consist of application code
developed within Add-On | nstructions ( AOIlI 6s) , Gr aed oniyaur HM pnelc t s ( whii
Faceplates for operator and/or engineering interface to the device logic.

Operator Faceplates

Application Graphic
Code Objects
Moter FBD Motor Objects HT
s ' Stopped T )
-— ? [ 0 AN =L ICH
i -1 &9

Bntalock and Parmissive help

]
Interlock FBD

Interlock Object

54.\‘

8
0
S
np_insS)
50
Ce
o
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Application Code

Contains the code which controls the associated
device. This code is embedded in an AOI which
can be instantiated multiple times in a given
application.

The Process Library AOIs can be found in the AOI
Section of the Processor Tree.

Graphic Objects

The Graphic Objects are used to build HMI
Displays. There is a selection of Global Objects
available for each Process Library Element.

These Global Objects can be imported into displays
and provide visual feedback to the user. Clicking on
these devices will launch the associated Faceplate.

The Process Library Global Objects can be found
under the Global Objects Tab of the FactoryTalk
View Studio application.

Faceplates

Faceplates automatically launch when you click on
the Graphic Object in a Display.

They are used to display detailed information
relating to a device. They provide the user with the
ability to reconfigure the device.

These faceplates incorporate security features
which restrict a userds
manipulate devices.

The Faceplates are associated with Graphic
Objects and do not need to be individually
configured.

These are some of the elements in the PlantPAx Process Library:

P _AIN Analog Input
P_AlnAdv Advanced Analog Input
P_AlnDual Dual Analog Input
P_Alarm Alarm

P_AOut Analog Output

P Din Digital Input
P_DoseFM Flow Dosing

P _DoseWS Weigh Dosing

P_Intlk Interlock

P Mode Mode
P_Motor2Speed 2 Speed Motor
P_Motor Single Speed Motor
P_MotorHO Hand Operated Motor
P_MotorRev Reversing Motor
P_Perm Permissive

P_Reset Reset

P_ReslInh Reset Inhibit
P_RunTime RunTime

P_ValveHO Hand Operated Valve
P_ValveMO Motor Operated Valve
P ValveSO Solenoid Operated Valve
P_VSD Variable Speed Drive
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The RSLogix5000 Window and Processor Status

Throughout this lab section we will be working with RSLogix 5000 software. The RSLogix5000 software is
already open and minimized. Click on the Windows toolbar button at the bottom of the screen to open the
RSLogix5000 window.

wstart| |@ESdo@e@ < | O PFlntpaxDemo Clent | ) FactoryTalk view studio T (&5 RsLogix SDDD-PIantPAx...l W RsLogix Emulate 5000 C. . |
v A

"\_/

The RSLogix5000 window will appear as follows. The processor code named

APl ant PAxDemo_Bat ch_ Mas tomeéctiowto thé probessoravill beroffiaen d t h e

=il

IS = V[ ) e
e b e m—

1. P
I 57
- At

.

In an actual manufacturing plant the processor connectonwoul d be fonlineo. The

for adding the new storage tank control code (the valve and pump) would most likely add the devices
while the processor is online. Therefore, in this lab we will place the processor in online mode and make
all additions using the online editing feature of RSLogix5000.

Place the processor in online mode by clicking on the dropdown button for the processor status. From
the dropdown processor-st at us wi ndow, c¢click on AGo Onlinebo.

5 RSLogix 5000 - PlantPAxDemo_Batch_Master [Emulat

Eile Edit Wew Search Logic Communications Tools —Wir

B8] 2L (8] || o=

inialize
Difline RUN ] @

L1
Mo Farces G Online
Na Edits Upload... A
Download (i ST
= Program Mode
Th
A E =1 Contral Run Made Er
= @ o
z 1.3 cor Test Mode
E [
1B Tasks Clear Eaults
B % A0, Go To Faults
;g Controlle Fropertiss

Program Tags

Ea MainRoutine

Wait for processor to change mode to online as indicated by the green indicators for Run Mode.

& RSLogix 5000 - PlantPAxDemo_Batch_Master [Emi

File Edit View Search Logic Communications Tools

=l ﬁ:g|§| & |B|R2| == | [ieiz=

Rem Run M = Fun Made IGET
MNoFocss b ’! Cortraller 0K
o Battery O
HoFeits B 10 ot Fresert
(e
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Processor

Layout and Adding New Code Online

We have chosen to organize the application by functional areas (in Tasks and Programs) and devices (in

Routines). Themain t ask i s

AControl ™Mobe ufl @lsloowi ng

Program:

Storage_Tank_1 Level
Storage_Tank_1 Pump
Storage_Tank_1 Valve
Storage_Tank_2_ Level
Storage_Tank_2_Pump

Storage_Tank_2 Valve.

Controller Organizer

=23 Contraller PlantPaxDemo_Eatch_Master
[ Controller Tags

----- [ Contraller Fault Handler

----- [ Power-Up Handler

155 Tasks

2455 A0_MainTask

C&. MainProgram

-8 Control_Modules

Program Tags

----- & MainR.outing

----- a Controlvalves

----- j Discretelnputs

----- E Discreteialves

..... 13| Dosing

----- 3 Instrumentation

----- 3 Motors

..... g P
Skorage_Tank_1_Level

E Skorage_Tank_1_Pump
----- E Skorage_Tank_1_valve

----- E Skorage_Tank_2_Level
----- j Storage_Tank_2_Pump
Y Storage_Tank_2_valve

[]--C&. Equipment_Modules
S CE o

named
Routi

nes

AAO_MainTask?o.
have

We will use two different methods to create the new valve and pump code while online.

Method 1: From Scratch

For the new Storage Tank Valve, XV116, you will be creating a new blank routine called
t he
scr at c h o alsoadtianewvevel transmitter fiStorage_Tank_3_L e v asingan analog

fStorage Tank 3 Val veo

input function block also.

and then

Method 2: Export/Import and Search/Replace

you

Wi

add

Under
already

t his
been

functi

When you need to add a new device, such as a pump, and similar device logic already exists in a
processor, it is easier to re-use (Export/Import) the code and update the tag names
(Search/Replace) during the import. For the new Storage_Tank_3_Pump (PMP342) you will be

exporting S$tirage Taoku2z Pumm A PMP142) .

You

wi

t hen

use the search/replace function to change all the references for PMP142 to PMP342 during the

Import.

Later, we will add the associated visualization elements for the level, valve and pump (graphical objects
and faceplates) to the HMI using FTViewStudio software.
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Adding a Valve to the Processor from Scratch

In this section we will add the new valve, XV116, to our application. To add the valve we will make use of

the P_ValveSO device from the PlantPAx Process Library. The new valve Routine,
iStorage_Tank _3_Valveo,
he

1. Right-clickon t Program

Contraller Organizer

# Controller Tags
3 Controller Fault Handler
[ Power-Up Handler

EI@ Tasks
B8 80_MainTask
[P ™EEr Oar am

W Mew Roukine. ..
I e

Proc

mpor!

Zanl
Dise1 e
3 pjcey Cop

Chrl+i
Chrl+C

2. TheNew Routine window will open.
and should be of the type Function Block Diagram. Click on OK

i
e —
Hame: Starage_Tank_3_Walve
Description: Careel |
Type: Function Block Diagram j Help |
Ir Program Bl Ladder Diagram
of Phage: ] e "

(] E Function Block Diagram

[~ Dpen Routine

3. The Routine AStorage_Tank _ 3 Valveo
Function Block Diagram (FBD) sheet.

Rt

=58 Conkrol_Modules

i Program Tags

----- E:ﬂ MainF.outing

----- E Contralvalves

----- E Discretelnputs

----- E Discretevalves

..... E Dgsing

----- E Inskrurnentation

----- E [Makors

----- E PressureCaontrol

----- E Storage_Tank_1_Lewvel
..... Q Starage_Tank_1_Pump
----- E Storage_Tank_1_Valve
----- E Storage_Tank_2_Lewel
----- Q Storage_Tank_Z_Pump

The

i Cont r oNew Rbutihed e s o

new

A

and cl i

rout i

viewthe b e
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4. Click on the Start Pending Routine Edits Button (at the top of the new sheet) to enable edits.
This is necessary as we are currently online with the processor in Run Mode.

(AN E N AN A

5. Right-click on the sheet to access the Edit Menu, and select Add Element

| Z7|w|%d w3 s #% wlx] 8|
Bz o] 2] «| »|[E
A @ b [ < I
1
addElement...  Ak+Ins >
Original Yiew ek
[ PendngEdis view Ctri+z
Test Edits Yiew Chr+3
GoTo. G
Mext Sheet Shift+Page Down
2 Prey Sheet shift+Page Up
Add Sheet
Delete Shest
online Edits »
Clase Rautine
Options...
Praperties Ale+Enter

6. The Add FBD Element Popup will appear. Type in P_ValveSO as shown below. Click OK.

Hl Add FBD Element x|

Inztruction Help »» |
M arne | Deseription |
—1F P Dln Discrete Input ;I

—i_F P_Dose ... Dozsing with Flowmeter

—F P Intlk  Inteldocks

—iF P_Mode Mode

—1F P Matar  Single Speed Matar

—i1F P_Perm Permissives J
—iF P Resst Reset

—i1_F P_Reslnh

Mew Add-On Instruction... Help

P_ValveSO is an Add-On-Instruction (AQI) function block of the PlantPAx Process Library and is
used to control a Solenoid Valve.
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7. A P_ValveSO function block has now been placed on the Function Block Diagram (FBD) sheet.

To access the blockds properties click the View Blo
Solenoid Operated
Walve
P_valveso_ml g7 )

P_alves0 o | >

Solenoid Cpersted Yalve
= Inp_Cpenls Ot :lg
= Inp_ClosedLS Sal_Cmd o
Inp_Permok “al_Flbk jn
a\np_NElPermOK Wal_Stz 30
Irpr_IriteCob “al_Fault ZIE
= Inpr_MBIrtlkO Stz_Closed :lD
o] Inp_Reset Ste_Opening |0
Stz_Opened ZlD
Sts_Closing ZlD
Stz_Err ZID
Sts_Handd :lD
Stz _Mairt 30
Stz_Owrd ZlD
Sts_Prog ZlD
Stz_Oper 31

Signature IC; 94834354

8. Seven input parameter pins (Inp_xxxxxx) are visible by default. We wish to make the
Cfg_UseOpenLS and Cfg_UseClosedLS pins visible also so they can be manipulated by the
program. Scroll down the list and make these parameters visible by clicking the visibility checkbox
(Vis) associated with each parameter. Note that the parameters are listed in alphabetical order.
Cfg_UseOpenLS and Cfg_UseClosedLS are located near the top of this list. Click on Apply and
OK.

P_V¥alveS0 Propetties - P_¥alves0_o01 ((Pend), Sheet 1, C1) x|
Parameters™ |Tag |
Viz | Mame Argument | Value Data Type Descri;l
| | T | Inp_Owd 0|E00L 1=Sele
| | T |EHnp_Ovidtmd 0|DINT Owertic
|| P | Inp_Reset 0|BOOL 1=Res
| | 7| Cig_Faidpen 0|E00L 1=Fail
|_ - Ctg_HasOpenls 0BooL T=Waly
sy, Cfg HasClosedlS 0|p00L 1=Valh
15| \Clg_UserenLS 0|p00L 1=Wal
13 @ ’Elg_UseEIosedLS 0|BO0L T=aly
[ /Clg_LSFa\I 1/BOOL 1=hott .
T _'I_I
[~ Sort Parameters Irzert [nstiction Defauls |
Insert Defirition Defaulks
Save Instruction Defaults |
Execution Order Murmber: <routine not verified>
I~ Mever display description in a routine ok I Cancel | Apply | Help |

9. Change the name of the function block to XV314t o i ma p oof the wadve. Eaxlyspecific
instance of an Add-On-Instruction (AOI) has a dedicated tag which is used to store data
associated with the specific instance of the AOI.
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To map the tag, double click on the P_ValveSO 01t a g

key.

C

Solenoid Operated
alve
K34 ) -
-—/L\f'alveso =l
Solenoid Opersted Valve

= Inp_Cpenls Cout ZIE
o Inp_Closedls Sal_Cmod ZIEI
= Inp_Permidk “al_Fobk b
Inp_MEFermck “al_Siz :lE
Inp_Intlkke Wal_Faultt D
alnprEl\rnlkOK Stz_Closed ZIE
= Inp_Reset Sts_Opening :lD
= Cfg_UseCpenls Sts_Cpened |
o Cfg_UseClosedl S Stz_Closing :lU
Sts_Err ZID
Sts_Hand jg
Sts_Mairt :lD

Sts_Cwvrd P
Sts_Prog ZID

Sta_Oper 31

Signature I0n 94834354

10. Note that after the new tag name has been entered, a red X appears in the block. This indicates
that XV314 is an Undefined Tag. To create it, right-click on the tag name XV314 to access the

'O oIRGB o oIl o B oG

Edit Menu for the tag. Select Ne w

Solenoid Op

Inp_Spenls
Inp_ClosedLs
Inp_Permiok
Inpr_MBPermoR
Ing Itk Gl
Ing_MBInt kO
Inp_Reset
Cfg_UseCpenls
Cfg_UseClosedl:

Signsture I

and XV3¢4pe aind o6 hen

i X Vidrh theémenu to create the tag.

v "iW314" Chrl+in
Cuk Element Chrl+x
Copy Element Chrl+C
Paste Chrl+y
Delete Element: Del
Delete Element, but not Tag

Add Element, ., Alt+Ins
Sawe Instruction Defaults

Clear Instruction Defaulks

Edit Main Operand Description

Go To... Chrl+G
Instruction Help F1
Mever Show Descripkion

Open Instruckion Logic

Open Instruction Definition

Froperties Ale+Enter
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11. Use the New Tag pop-up window to create the tag for the AOI. Each AOI has an associated User
Defined Tag Type that has been created to interface with the AOI logic and the HMI objects that
will be added later in this lab. Verify the Type is Base, the Data Type is P_ValveSO, and the
Scope is controller-scope PlantPAxDemo_Batch_Master. PLEASE VERIFY THAT THIS IS A
CONTROLLER SCOPE TAG before clicking OK! FAILURE TO DO THIS WILL CAUSE
PROBLEMS LATER IN THE LAB! Only controller scoped tags can be accessed by the HMI
objects. Click OK after entering the tag information. The red X should disappear.

Mame:

oK

il

Description: ;I Caree]
Help
=
Usage: b j
Type: " Connectian,.. |
Aliaz For:

Data Type: IF'_VaIveSD _l

IE{I FlantPéxDemo_B atch_taster j

External - -
Aooess IHeadMnte J
Style: I j
[ Constant

= | Open Carfiguration

12. Draganddrop4IREF6s (i nput references) from the toolbar to
and dropd hold the | eft nREBison (séedglowdandwmmovewbvern over th
the Sheet. When you are happy with the location of the IREF release the mouse button.

==

Fgforites Proi

Solenaid Operated
Walve
KW3ld
P_Valves0 =l
Solenoid Operated Valve

27 o
@l & Inp_CpenLs aut [ o

] Inp_ClosedlS Wal_Cmd O
7 o
[ Ow o Inp_Permai vl Fobk
1] Inp_MBPermak al_Sts 30
] Inpr_IntikOk Wal_Fault Pa

] Irnp_MBIrtik K Sts_Closed [0
77 o
@l o Inp_Reset Stz _Opening 30
. ] Cfy_UseOpenLs Sts_Opened IID
@l ' I Cfy_UseClosedls Sts_Closing DU

Sts_Ert [0
il
Sts_Hand [0 a
Sts_Maint @ a
Stz _Owrd @ o
Sts_Prog 31

Sts_Oper 0

Signature I0: 94634354
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13. Now connect the IREFs to the inputs as shown below. To do this click on the edge of the IREF
instruction and with the mouse button still depressed, drag the connection line to the appropriate
input pin on the Solenoid Operated Valve instruction.

Solenaid Operated
Walve
RWI4

Q P_valves0 =

Solenoid Operated Yalve

@I'————————{lmp_c)pams out fo

[ — —] Inp_ClosedLs “al_Cmdl
] Inp_PermOk al_Fiibk
] Inp_MEPermOK Wal_Sts
] Inp_IntikOK Wal_Fautt
3
2

o
P
]
P
P
& Inp_MBIntikOH Sts_Closed [0
] Inp_Reset Sts_Cpening [0
- — — —] Cfy_seOpenLs Stz _Opened [0
@ ******* | Cfy_UseClosedls Stz_Closing [0
Sts Err [0

Sts_Hand 2

Sts_Maint £

Stz _Owvrd £

Stz _Prog [0

Sts_Oper [

Signature ID: 94834354

Map the IREFs as shown below by double clicking in the IREF symbol and entering the associated
tags or use the dropdown window to select the 1/O tag. The pre-configured and simulated Open
Limit Swi tLodal 7 IData. Il and thefClosed Limit Switch is input ALocal_7_|.Data.100 .

Solenaid Operated
valve
314
Q P_valveSO =l
Solenoid Operated Valve
i
_———— Inp_Openls Ot DD
— — — —Inp_CloseulLs Vel Cmet 1
Inp_Permot val ek b
/j Show IA\ITags j Wal_Ste :\D
val_Fautt
4 —z/[oataType [Descriptio <]k coeca |B°
L L X ;
9 Elocais BT Dis_n e
E [Local 6. UDT_Dig_In —
§ Elocal 7 UDT_Dig_In i
s_Closing [0
|_Loca|_7 | Fault DINT e B jn
5 Err -
Local_7_| Data _~[DINT - il
- Sta_Hand {3
Jdol1[23T«[s67]| \TDion StS’ME:“ i
]
§ B[z [e (o] [12[13[1a 15| DT Ansing_ e Fy
f @16[17]18 1920 21 [22]23]| STRNG Ste_owd 1
8 B24|25 28] 27 28] 2|30 3 | STRMG of| e,
Sts_Oper 0
[ Conmaler
Frogram hass

Al so, change the ACfg UseOpenLSd and the ACfg_ UseCl oc

Solenaid Operated
Walve
W34
P_ValveSo o |
Solenoid Operated Valve

——————— - Inp_OperLS out 32
|—1 ——————— —] Inp_ClosedLs Wal_Cmd :lD
& Inp_Permok Vel Fubk

] Inp_MBPermoR Wal_Sts O
] Inp_Intiki “al_Faut 0 0
=] Inp_MBIntIkOH, Stz Closed BE
o Inp_Resst Sts_Opening IlEI

Cig_UseCpenLs Sts_Opened D
Cig_UseClosedLs Sts_Closing 32

Stz _Err [0
Sts_Hand 32
Sts_Maint @ q

Ste_Owrd P
Sts_Prog 0 e
Sts_Cper 31

Signature 1D 94834354
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14. In a similar fashion we can now add an OREF and connect it to the Out pin as shown below. The
pre-configured and simulatedv al ve o u tgralt2 OData.sot

ﬂmm E

Add-On Proi

Solenoid Operated
Valve

xVIE
P_Valves0 =l

Solenoid Operated Yalve

]
- & Inp_CpenLS oo (5| Loce 2 0Data =
— Ing_ClasedlS valomd o [« j St [ Toos E|
o Inp_Permak valFabk
] Inp_NBPermOK va st b e =z[[oataType  oesorpiio [+
] Inp_IntikOK Vel Faut 0 E‘*iia‘—z—o UDT_Dig_Out
] Inp_NBIntikOK Sts_Closed 3. oo Rk =l B:;": — ==t
i
o Inp_Reset Sts_Opening | 3 g ojr]z]3je|s)6]7 LIDTtiii\n
& Cfg_UssOpenls  Sts_Openedt [0 3 o= [srofirrzirafis o
— i Cfg_UseClosedlLs Sts_Closirm :ID E Blie 7|18 19)20 21 | 22)25 HoT b In
o e By 8 B 24|25 26|27 28]28 30|31 UDTDigln
St § ErToseET UDT_Dig_n
sts_Hend 0 § Etosel 9 a0 UDT_Analg ..
is_';alr: ZID E [ELOT_MATERIAL & STRING &
2 _Owrd [
- ] Contiolker
sts Prog o, e
iogram
Sts_Oper [ ed
Signature |D: 94834354
Solenaid Operated
Walve
K314
P_valveso =l
Solenoid Operated Yakve
o o
TR — — — — — — — <l s bt — 7 — oy
R —— —— — — —= i Closeals valcmd o
ol 7 bdlald o o Inp_Permoi vl Fak
] Inp_NEPermOK valsts b
& Inp koK val Faut D
; ] Inp_MBIrthOK Sts_Closed
[1 oo o Inp_Reset sts_Opening B
S — —eClalssOpenlS  Ste Opened o
[ o ——— — — — — — FClyUseClosedl s Sts_Clasing B,
Stef
sts_Hand
Ste_vait o
St owd
Sts_Prog 31
Sts_Cper [

Signature ID: 346834354

15. One final task, we must add an instruction to insure that this new routine is executed. We will do
this by adding a rung to the MainRoutine and adding a Jump to Subroutine (JSR) function block
that will run the routine Storage_Tank_3_Valve when executed.

16. Open MainRoutine by double clicking on the icon in the Project Tree

----- 3 Pawer-Up Handler

Bl Tasks

Lfl % A0_MainTask

I C& MainProgrann

E| Ea Control_Modules
Fogranm |2

IMainRoutine

B Controlvalves

j Discrebelnputs

B4 Discretevalves

j Dosing

j Instrumentation
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17. Scroll down to the end of the ladder logic. Select Rung 13 and then right-click and select Copy
Rung.

1 i e | o ] s T [l

1

18. Select the last Rung (End). Right-click and select Paste to create Rung 14 at the bottom of the
ladder logic..

KK KII

o

Tl bmi® [N = i dﬂ
3Lk B A - g vl 14 B [

19. On the new Rung 14, double-click on the Routine Name entry box.

20. Use the drop-down to change the routine name from Storage_Tank_2_Valve to

Storage_Tank_3 Valve. Hit Enter. The JSR instruction will execute the new routine that we
created earlier.

ISR
Jump To Subroutins
Fouting Mame |

Storage_Tank_2_Lewvel &
Stnrage Tank_2_Pump
orage_Tank_2_Walve
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21. We must now Finalize the edits by pressing the —l button at the top of the sheet. You will be
as ked i f yleEinalizvAllrEdits indrogram?d C Vas.cThe changes will now be
downloaded to the processor.

22. You may want to Save your application by pressing the Save icon in the top left corner of the
Logix application. Click Yes to save all changes and Yes to upload the current tag values.

% RSLogix 5000 - PlantPAxDeno_Contin

B File Edit Wiew Search Logic Communi

al§aDs| sl o

Rem Run m = Fun Mode
Mo Forces b, |! Contraller OF.
: Battery OF.
o Edis 2‘, [ 140 Mot Present

Adding a Level Indicator tothe Processor from Scratch

In this section we will add a new level transmitter, LT340, to our application in the same manner that we
added the valve. To add the level we will make use of the P_AIn device from the PlantPAx Process

Library. The new valve routine, iStorage_ _Tank _ 3 Level 0.
AControl Moduleso. To do this,

1. Rightcl i ck on the Program fCoMewRautineModul eso and cl i ck

Qrganizer

=3 Controller PlantPaxDemo_Batch_Master

[ Controller Tags

(23 Controller Fault Handler

(23 Power-Up Handler

(-5 Tasks

B8 A0_MainTask
P T Ogr 2

Mew Roukine. ..

Impork By

Conl

Discl & cut Chrli
3 e By Cop ChrbhC
2. TheNewRouti ne window wil |l 0 p &StorageNTanke3 Levele med sboui de

be of the type Function Block Diagram. Click on OK

3. The Routine AStorage_Tank_3_Level o will now be crea
blank Function Block Diagram (FBD) sheet.

4. Click on the Start Pending Routine Edits Button (at the top of the new sheet) to enable edits.
This is necessary as we are currently online with the processor in Run Mode.

| )| s w2 #

=

L s T ]
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5. Right-click on the sheet to access the Edit Menu, and select Add Element

| =|w|s w3 mlse] ¥ wis  ®|
efz# o] 2] *| > [E
E x & D [E] < I
1
Add Element. Alt+ns >
Original iew i1
1= [ Pending Edits View Cirk+2
Test Edits Yiew Chrl+3
GoTo.. e
Mext sheet shift+Page Down
o Prew Sheet Shift+Page Up
Add sheet
Delete Shest
Online Edits »
Ese=frs
Options. ..
Properties Al+Enker

6. The Add FBD Element Popup will appear. Type in P_Aln as shown below. Click OK.

M Add FED Element x|

Instruction Help »» |

I arne | Description |

E% Math Conversions |
Add-On

{F Dynamix...

{F Dynamix... Sequence the XM A0 ta the real warld .. 1
{F Dynamix... Interface to the ¥M 122 Spike Energy mo...

{F EM

{F EM_LBSM

{F L_Task... Logix Task Monitar

1]
¥ Show Language Elements By Groups
Cancel |
Hew &dd- O [rstruction... | Help |
P

P_AlIn is an Add-On-Instruction (AOI) function block of the PlantPAx Process Library and is used to
display an analog input value and status.

7. A P_AIn function block has now been placed on the Function Block Diagram (FBD) sheet. To
access the blockds properties click the View Block

Analog Input

PLAIN_12 -

P_AIn S o |
Analog Inp

o Inp_P* “al
Wal_npP
Val_Sts
“al_Fault
“al_HiHiLim
wal_HiLim
“al_LoLim
“al_LoLoLim
Stz_Frr

22
o o

(==

1.50000000e+035
1.80000000e+035
-1.50000000e+035
-1.50000000e+035

LI I [ Ry Ny N I I [y Ny J

=]
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8. Nine output parameter pins (Val_xxxxxx) are visible by default. We wish to make the Sts_LoLo
pin visible also so it can be used by the program as an interlock to the pump. Scroll down the list
and make this parameter visible by clicking the visibility checkbox (Vis) associated with the
parameter. Note that the parameters are listed in alphabetical order. Sts_LoLo is located near
the bottom of this list. Click on Apply and OK.

9. Change the name of the function block from P_AIn_12 to LT340 to map the tag of the valve.
Each specific instance of an Add-On-Instruction (AOI) has a dedicated tag which is used to store
data associated with the specific instance of the AOI. To map the tag, double click on the
P Aln_ 12t ag andLT340peand Hhen hit the Enter key.

Analog
LT340] J -
—AIn o |
Analog Input
oo
o Inp_PY “al o
oo

“al_InpPy ZlD

Wal_Sts JD

“al_Fault o
o 1.50000000e+035

“al_HiHiLim o
i 1.500000008+035

“al_HiLim o
-1.500000008+035

“al_Lolim P
-1.50000000e+038

“al_LoLoLlim JD

St=_Err 31

Sts_Lolo |

10. Note that after the new tag name has been entered, a red X appears in the block. This indicates
that LT340 is an Undefined Tag. To create it, right-click on the tag name LT340 to access the Edit
Menu for the tag. Select N e wLTA400 from the menu to create the tag.

B Mew 'LTI40" Chrl+
t Element Chrl+2
B2 Copy Element Chrl+C
o Inp_P* B Cony
2 Paste Chrly
Delete Element Del
Delete Element but not Tag
Add Element... Alt+Ins

11. Use the New Tag pop-up window to create the tag for the AOI. Verify the Scope is controller-
scope PlantPAxDemo_Batch_Master. Click OK. The red X should disappear.

12. Drag and drop 1 IREF (input reference) and 1 OREF (output reference) from the toolbar to the
FBD Sheet as shown.

Clalblo|=l -
v |\ Favorites 4 AddOn £ Froj
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To 6drag and dropd hol d t h ethellREFiton (see bedow) akdempved o wn wh e
it over the Sheet. When you are happy with the location of the IREF release the mouse button.

Do the same for the OREF.

(7 @»"

Analog Input
L7340

P_AIn _I
Analog Input

Inp_PY al
Wal_lnpPy

Wal_Sts

“al_Fauft

“al_HiHiLim

wal _HiLim

Wal_LoLim

Wal_LoLoLim

Stz Err

Sts_Lolo

L 3L Iy Ry

o o oo
=

1.50000000e+038
1.50000000e+038
-1.50000000e+035
-1.50000000e+035

=" o

13. Now connect the IREF and OREF to the inputs as shown below. To do this click on the edge of
the IREF and OREF instruction and with the mouse button still depressed, drag the connection

line to the appropriate input pin on the Analog Input instruction.

E??

Analog Input
LT340
Q@ ran
Analog Input
00
Inpr_P “al O
00
wallnpry D
Wal_Ste :IU
Wal_Fault O
| 1.50000000e+035
Wal_HHiLim &
. 1.50000000e+035
“Wal_HiLim [
-1.50000000e+035
al_Lolim O
- -1.50000000e+035
“al_LoLoLim :lD
Sts_Err 2
Sts_Lolo

L

Map the IREF and OREF as shown below by double clicking in the IREF and OREF symbol and
entering the associated tags or use the dropdown window to select the I/O tag. The pre-configured
and simulated level transmitter is connected ati n p luotal _fi3_Al.ch6datao , and -lowlklarm |
statustagi L T3A0_Sts_LolLoo .The low-low level alarm tag will be connected to the outlet pump
interlock later in the lab.

ow

Analog Input
LT340

Pain ]

Analog Input

Local_15_Al.chbdata [

Inp_P% Wal
Sal_InpPy

“al_Ste

el _Fault

el _HiHiLim

“al_HiLim

“al_Lolim

“al_LoloLim

Sts_Err

Sts_Lolo [

oo oo
& o

1.50000000e+035
1.50000000e+035
-1.50000000e+038
-1.50000000e+038

AUQLILILILIULILILI

LT340_Sts_lola
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Ared X ﬂ ,indicating thatthei Tag i s Uwilbrenfain umt theédtag LT340_Sts_Lolo is
created. Right click on the OREF LT340_Sts_LoLoandchose New ALT340_&tsThelwoed X
will disappear.

W aI_HILIm
“al_LaoLim
“al_Lalaolim
Sts_Err

-1 .30000000e+035
-1.50000000e+035
0
1

Stz_Lolo [=
A MNew "LT340_Sts_Laolo" Chrl-+W
Cut Elerment Chrl+3
Topy Clement Chrl+iC
Paste Chrl+y
| Delete Blement e

23. Use the New Tag pop-up window to create the tag for the AOI. Each AOI has an associated User
Defined Tag Type that has been created to interface with the AOI logic and the HMI objects that
will be added later in this lab. Verify the Type is Base, the Data Type is BOOL, and the Scope is
controller-scope PlantPAxDemo_Batch_Master. PLEASE VERIFY THAT THIS IS A
CONTROLLER SCOPE TAG before clicking OK! FAILURE TO DO THIS WILL CAUSE
PROBLEMS LATER IN THE LAB! Only controller scoped tags can be accessed by the HMI
objects. Click OK after entering the tag information. The red X should disappear.

x
Description: ;l Cancel |
Help |
[ -]
Uszage: I <hormnalz j
Type: m Lonnestia... |
Alias For; | LI

Data Tvpe: IBDU

Scope:

Extermnal -

- o— ReadMwviite

Style: Decimal j
[ Constart

™| Open Configuration

14. One final task, we must add an instruction to insure that this new routine is executed. We will do
this by adding a rung to the MainRoutine and adding a Jump to Subroutine (JSR) function block
that will run the routine Storage_Tank_3_Level when executed.
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15. Open MainRoutine by double clicking on the icon in the Project Tree

Controller Organizer

(123 Controller PlantPaxDema_Batch_Masker
&) controller Tags

[C3 Conkroller Faulk Handler

----- 23 Pawer-Up Handler

B2 Tasks

259 A0_MainTask

C& ainProgram

i Conkrolvalves
j| Discretelnputs
| DiscreteValves
il Dosing

1| Instrumentation

16. Scroll down to the end of the ladder logic. Select Rung 14 and then right-click and select Copy
Rung. Select the last Rung (End). Right-click and select Paste to create Rung 15 at the bottom of
the ladder logic.

[ —_

Jdump To Subroutine
Routing Name: Storage_Tank_3_Valve

(Enct)

Delete Rung Del
£dd Rung culer
Edit Rung Enter
Edit Rung Comment: Chrl+D

17. On the new Rung 15, double-click on the Routine Name entry box. Change the routine name
from Storage_Tank_3_Valve to Storage_Tank_3_Level. Hit Enter.

(End)

&

18. We must now Finalize the edits by pressing the —I button at the top of the sheet. You will be
asked i f (ymalizevAH Bdits ih Progéam?d C Vds.cTke changes will now be
downloaded to the processor.

19. You may want to Save your application by pressing the Save icon in the top left corner of the
Logix application. Click Yes to save all changes and Yes to upload the current tag values.

f RSLogix 5000 - PlantPAxDemo_Conkinu

(=] File Edit Wew Search Logic Commuri

al§@Da| 4(mle| |

Rem Run 8 ™ RunMode

= Controller OF.
[T Battery OF,

™ 140 Mot Present

-

Mo Forces

-

Mo Editz =y
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Adding a Pump tothe Processor using Export/Import

In this section we will add a new outlet pump, PMP342, to our application. To add the pump we will make
use of the Export/Import and Search/Replace features. The new valve routine Storage_Tank_3_Pump will
be added to the Program named Control_Modules. To do this,

1. Right-click on the routine Storage_Tank_2_ Pump and click on Export Routine.

Controller Organizer
-3 Controller PlantPAxDemo_Eatch_Master
@ Contraller Tags

{13 Contreller Fault Handler

-3 Power-Up Handler

B3 Tasks

159 A0_MainTask

AIrProgr
< = ﬂ Cantral_Modules
—

E MainRoutine
Controlvalves
Discretelnputs
B Discretevalves
Dosing
Instrumentation
Mators
PressureCantral
Storage_Tank_1_Level
Storage_Tank_1_Purnp

=

ol

— Open
@] Storage_Tank 3

F Cut Chrl+x
TemperatureCant E
=8 Equipment_Modules Copy ChrHC
WG P B Faste iy
=153 Simulstion Bikhie 5l

-8 10_simulation
ProcessSimulation  [&f  verify

Program Tags Cross Refersnce  CtrE
% MainRoutine
Controlvalves

ChrL

Browse Logic...

Instrumentation
Maotars
Pressureloops
=

2. The routine should be named Storage_Tank_2_ Pump and should be of the type .L5X. Click on
the Export button.

i
Savein [(2) My Documents o2 E

File name; Elorage Tank 2 Fumy _t Export |
Saveastpe  [RsLogix 5000 HHL Fil 5] jw
File description: 5| Help

<)

¥ | Encode Source Piotected Content:

3. We can now use the exported routine as a standard for the pump control module. Import it back
into the application to create the new pump quickly. Right-click Control_Modules and select
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Import Routine.

troller PlantPAxDemo_Batch_Master
Contraller Tags
(23 Controller Fault Handler

(27 Power-Up Handler
14 Tasks
45 A0_MainTask

Chrl+

4. An Import Routine window will appear. Click on the file named Storage_Tank_2 Pump.L5X and
click the Import button.

Import Routine x|
o | (L) My Documents Q F 3 -
4 Storage_Tank_2_Pump.L5% /
File pame: [Storage_Tank_a Pump.L5¢ | >
Files of type: [RSLagi: S000 <ML Files [ L5<) = Cancsl_g
Files contairing Ruuline = Help
Intg: |Ca,cwu\_ Modules =l
i

5. Inthe Import Configuration window that appears, change the Final Name to
Storage_Tank_3 Pump (do not click OK now) and click the Find/Replace button.

Tooe: 3 Furcton ek Disgam
InProgem:  C Coneol Medios
Huntes o Shests 1

ok Careel Heb

6. When the Find/Replace window appears, move it to the right so that you can view the replaced
names.

Uncheck all the Find Within choices except for Final Name.

Change the Find What to 142 and Replace With with 342.
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]
Zlz] Fa vI B8] FndReplace
Find ‘wfithin: Final Name
|mpart Contant:
3 A0_MainTask e Routine Properties
E_E Control_todules Inport Wame: Storage_Tark_2_Pump
: Storage_Tank_3 Pumj
&3 References Operation |Create =l
i) Fieferences wil be imported as
configured in the References folders
B EnorsAwarnings Final Name: [Storage Tark_3 Pume | Properties
Desciiplion: =
.ind / Replace x|

\ . [ ; |
Type: Function Black Diagram Find what: I j Endlies
I Pragram C3 Control_Modules Risplace With: |42 | Replace

Mumber of Sheets: 1

Close:
Help

™ Import Mame ¥ FinglName [ Descripth
I™ Alias For ™ Data Typel

Ready

RS

Zla| ma e o] BB Endmeplace..

Find “ithir: Final N ame:

Impoit Content
@ A0_MainT ask [Configure Tag Beferences
3 Conirol Modies Tz e Operation |1 Final Name & | 7 Alias For B s | [Pt Bienrlis
B @ Storage_Tank_3_Pumj — = =

25 Feferances Local 3.0 Use Existing Local _3_0 = UDT_Dig_.. Read/w/iite
= Local 8 | LIse: Existing Local 8.1 DT _Dig_In Read/wiite|
Azk Add-0n Instruction, 8| L7140_Sts_Lola|Lse Esisting LT140_5ts_Lola |2 EBONL FRead/Wiite|
“ ) Data Types PMP142 Use Existing | | PMFIER = P_Mator Read/wite,
Bl Enors/udartings PMP142_BMOTZ| Use Esisting PMP142_BNOT2 FED_BOOL Read/Wiite,
8| PMP14Z_lntk  |Use Esisting PMP142_Intlk | F_Inilk FRiead/Wiite|
PMP142_Perm | Use Existing PHP142_Perm = P_Pem Read/w/iite

PHP142_Reset | Use Existing FHP142_Re:

8| PMP142_Run. |Use Esisting PMP142_Fiui
115 Use Existing P15 Find What |1 42 Find Next

Figplace with: IE'A2 Replace

4 Direction: " Up & Dgan

[ ImportMame M FinglName [ Description
[~ aliag Far [~ Data Type

Ml Inport Configuration x|

Close |
Find within: &I

« 3

!Eancal Help

Ready e ——

7. When the Online Options window appears click OK.
x|

For all Program Logic Edit options, all new or modified Tags, Data Types, or Add-On
' Instructions referenced by imparted lagic and all Task. Program. and Routine
]

properties will be downloaded to the contraller immediately.

If owervariting tags, the imported values will be wiitten to the offline project. but will not
be downloaded ta the contraller.

Program Logic Edit

Choose how program logic edits will be imported.  The option that is selected here will also be
applied to any edits that already exist in 'Control_kModules."

& Import Logic Edits as Pending
" Acocept Program Edits
" Finalize &ll Edits In Program

Cancel Help

A
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8. Click on the new routine Storage_Tank_3 Pump to open the screen.

| (313 5] 91| #% o] 8]
| EEEEEEEE Tl g |
El [ 0 [z < El 0 E 7 T El = .

Soneture [ DADBIOE3

9. Edit the XREFs and OREFs for the Interlocks for the pump. The pump will not be allowed to start
if the valve XV314 is closed or if the tank has a low level on transmitter LT340 (change the valve
XV115.Sts_Opened to XV314.Sts_Opened and Level LT140_Sts LolLo to LT340_Sts_LolLo).

Signature IC: 20471 0ES
1
L7340 _%ts Lol b — —)— — — — —
‘ Irtetlocks
Solenaid Cperated ‘ PMP342_Intlk
Yalve 1=Yalve PraP542_BrROT2 ‘ P_Irtlk |
reguested to open BHOT
and iz confirmed ol ‘ Interlocks o
1 Boolean Mot '1— — Inp_Irtikao Sts_InthK 1
¥4 Ste Opened >D— = Out — —& Inp_ntiko1 Stz MBIRtkOK & —
] Ing_Irtik02
] Ing_Irtik03
] Imp_Bypactive

10. Edit the XREFs and OREFs pump I/O. The pump run feedback is tag Local_6_l.Data.11 and the
pump run command output is at Local_3_0.Datal4. The I/O tags have been preconfigured and
are simulated to respond like an actual pump.

Page 43 of 67



Single Speed Mator
PhiF342
P_Matar |
. | ) Fun Time and
ives Single Speed Mator
1
Sts_PermCl 31— | — — — — —Inp_RunFubk om_ﬂ. - Local_3_ODatald - —
LnTi
Stz_MBPermOK R — '— — — — — — —|Inp_Permok Ougt_=t 37\ rf
1 ]
L —— —]Inp_MBPermOk Out_Stop B and
——————— — ] Ing_IntkOK Yal_Cmd :lD — — — Inp_Starting
| r———— — — — Inp_MBIrtlk O ‘al_Fdhk 31 | — —i1 Inpr_Running Y
e— H_ —————— —&inp_Resst valstsp || Va
| | | [ PCmd_Aey “al_Fault :‘D | | i
Sts_Starting [ -
| | | o Signature ID: EC
Sts_Running 304
| | | Stz_Err @
: |
o | | | Signature | DAOSIDES
0
Stz _IntkOK [2 —I' | |

11. One final task, we must add an instruction to insure that this new routine is executed. We will do
this by adding a rung to the MainRoutine and adding a Jump to Subroutine (JSR) function block
that will run the routine Storage_Tank_3_Pump when executed.

12. Open MainRoutine by double clicking on the icon in the Project Tree

Zorkr iZEr

(13 Controller PlantPaxDemn_Batch_Masker
Controller Tags

----- (23 Contraller Faulk Handler

----- 23 Power-Up Handler

B2 Tasks

268 A0_MainTask

C& ainProgram

a@ Control _Modules

Controlvalves
j| Discretelnputs
| DiscreteValves
i Dosing

g 1| Instrumentation

13. Scroll down to the end of the ladder logic. Select Rung 15 and then right-click and select Copy
Rung. Select the last Rung (End). Right-click and select Paste to create Rung 16 at the bottom of
the ladder logic.

e —

’—\JSR

Jump T Subrotine
Routing Mame  Storane_Tank_3_Level

Capy Rung ik

(End) Delete Rung Del
Add Rung kR ‘
Edit Runig Erter
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14. On the new Rung 16, double-click on the Routine Name entry box. Change the routine name
from Storage_Tank_3 Level to Storage_Tank_3_Pump. Hit Enter.

15. We must now Finalize the edits by pressing the

asked if you want to OFi

downloaded to the processor.

16. You may want to Save your application by pressing the Save icon in the top left corner of the

button at the top of the sheet. You will be

nal

Z e

Al

Edi

ts

Logix application. Click Yes to save all changes and Yes to upload the current tag values.

& RSLogix 5000 - PlantPAxDemo_Conkinu

2] File Edit Wiew Search Logic  Communi

EIZ”iEI %I i =1 [l eeliad

Rem Run m = Fun Mode
Ma Forces b |! Controller OF.
" Battemy O
Ha Edis 'g" [ 1/0 Mot Prezent

Adding the Valve  , Pump and Leve

elements to our FactoryTalk View HMI.

I to an HMI Display

The code has now been added to our Logix Application. The next step is to add the visualization

1. Select the FactoryTalk View Studio Application.

2. Open the Displays folder under the Graphics area in the Application Explorer (along the left

hand side)

Explorer - PlantPAx HMI Server

E% PlantPax Dema

i Runtime Security

EH:EF Areal

=B, PlantPis HMI Server
=23 System

... Command Line
=23 HMI Tags

@ ..... T
=

{ﬂ Displays
SEN

3 Built-in autotune-faceplate
=| [ra-baz) built-in autatune-help
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3. Scroll down and double click on the _storage_tanks_process display (this can be found about
half way down). The display will open.

-

4. We will add the new tank, valve XV314 and a pump to this display by copying Storage Tank 2 and
changing parameters.

5. Note: Click the zoom out button (-) to view the complete graphic while copying/pasting. Then click
the zoom in button (+) to view details as needed.

-

6. CopyandPasteiSt orage Tank 20 to create a duplicate tank
the graphic. Storage Tank 2 has been grouped as an Equipment Module (tank, valve, and pump)
to simplify the copy procedure. This Equipment Module is comprised of PlantPAx Global Objects
and FactoryTalkView standard library objects. The standard library objects can be mapped to
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