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1. Work Plan for Lifelong Learning

No workplan?




2. Research Brief explanations given
The five IEC languages are Ladder Diagram, Function Block Diagram, Instruction List,
Sequential Function Chart and Structured Text. Each language has its pros and cons
depending on what the engineer plans to do with it (Petrotechnic, ND)

Only four languages considered
Ladder Diagram, Ladder Logic is a great language to use if you like to visualise the program
as you’re building it which makes it easier to learn for many people. The clever thing about the
ladder language is that it looks very similar to electrical relay circuits, which can be helpful.
(PLC Academy, 4'" September 2017)

full date not needed in citation

Function block diagrams are widely used in programming PLCS, and is essential to know
when programming PLCs, it's a good way to include everything, timers, PID controllers and

even SCADA systems. (PLC Academy, 13" March 2018)

Instruction Lists are more worded than a visual way of programming meaning it is not used as
often. That being said because its not as graphical it can be processed quicker by the PLC
giving a more responsive output. (Motion Control Tips, 19" May 2017)

Sequential function charts are a series of scrips that are typically defined within a single

location and then are called in sequential order. This will help to determine where each flow
will lead within the chart. (Inductive Automation, ND)

You must use the third person




3. Hardware Design and I/O List
The Table below shows the I/O List

%M2500.1 HMI Start Level
%M2500.2 HMI Stop Level
%M2500.3 HMI Start Flow
%M2500 4 HMI Stop Flow
%M2500.5 Level Run

%M2500.6 Level Inc Valve
%M2500.7 Level Dec Valve
%M2501.0 Flow Run

%M2501.1 Flow Inc Valve
%M2501.2 Flow Dec Valve
%M2501.3 Level Manual Mode
%M2501.4 LevelSemi-Auto Mode
%M2501.5 Auto Mode
°%M2501.6 Flow Manual Mode
%M2501.7 Flow Semi-Auto Mode
&MD3000 Tank Level

%MD3004 Level Setpoint
%MD3008 Flow Setpoint

These are memory addresses, 10 addresses begin with %I or %Q

Where is your PLC hardware design




4. Program Design and Explanation

No explanation?




5. System Testing

A good testing table with evidence supplied

Description of Expected result | Actual result Pass or Fail Evidence
the test decision
Manual Mode | Valve opens on | The valve | Pass Figure 1
Level Start | Factory 10 to | opened on
button allow water into | Factory 10 to
tank and green | allow water into
lightilluminates |tank and the
green light on
the HMI lit up
Manual Mode | Valve closes on | Valve Closed on | Pass Figure 2
Level Stop | factory 10 and | Factory 10 and
button the green light | the green light
turns off turned off
Manual Mode | When pressed | When pressed | Pass Figure 3
Level Increment | the valve should | the valve
button open gradually | opened in
between a | increments of 1
range of 0-10 | up to a
depending on | maximum of 10
the position of | adjusting  the
the valve position of the
valve
Manual Mode | When pressed | When pressed | Pass Figure 4
Level the wvalve will | the valve closed
Decrement gradually close | in increments of
button in increments of | 1 down to a
1 depending on | value of 0 where
the position of | the valve was
the valve down | then closed.
to a value of O
where the valve
is closed.
Manual Mode | Valve opens on | The valve | Pass Figure 5
Flow Start | Factory 10 to | opened on
button allow water out | Factory 10 to
of the tank and | allow water out
green light | of the tank and
illuminates green light on
the HMI lit up.
Manual Mode | Valve closes on | The valve | Pass Figure 6
Flow Stop | Factory 10 and | closed on
button the green light | Factory 10 and
turns off the green light
tumned off
Manual Mode | When pressed | When pressed | Pass Figure 7
Flow Increment | the valve should | the valve
button open gradually | opened in

between 0-10
depending on
the posiotion of
the valve

increments of 1
to a maximum of
10 adjusting the
position of the
valve




Manual Mode
Flow Decrement
button

When pressed
the valve will
gradually close
in increments of
1 depending on
the position of
the valve down
to a value of 0
where the valve
is closed.

When pressed
the valve closed
in increments of
1 down to a
value of O where
the valve was
then closed.

Pass

Figure 8

Level Semi
button

When pressed
the mode
should change
into Semi Auto
mode and reset
all other modes

When pressed
the mode
chanegd from
manual to semi
auto and reset
the other modes

Pass

Figure 9

Level Semi Auto
Start Button

When pressed
the semi auto
mode starts
running and
tries to maitch
the set point
inputted by the
user

When pressed
the semi auto
mode begins
and open and
closes the valve
automatically to
keep the level
as close to the
setpoint as
possible

Pass

Figure 10

Level Semi Auto
Stop Button

When pressed
the semi auto
mode stops and
the green light
turns off

When pressed
the semi auto
mode turned off
and the green
light turned off

Pass

Figure 11

Flow Semi Auto
button

When pressed
the mode
should change
into Semi Auto
mode and reset
all other modes

When pressed
the mode
chanegd from
manual to semi
auto and reset
the other modes

Pass

Figure 12

Flow Semi Auto
Start Button

When pressed
the semi auto
mode starts
running and
matches the
flow rate set by
the user

When pressed
the semi auto
mode begins
and open and
closes the valve
automatically to
keep the flow as
the chosen rate.

Pass

Figure 13

Flow Semi Auto
Stop Button

When pressed
the semi auto
mode stops and
the green light
turns off

When pressed
the semi auto
mode turned off
and the green
light tured off

Pass

Figure 14

Level Setpoint

When set in
Semi-Auto

mode the tank
should fill to the

The tank filled to
the set level,
overfilled

slightly but held

fail

Figure 15
Figure 16,
When the flow
out was set.




level  setpoint
and hold there
until adjusted

when there was
a flow out

Flow Setpoint

When set the
flow rate should
match the
setpoint

The tank was
draining at the
flowrate set at
the setpoint

pass

Figure 17

Level Error

When there is a
difference

between the
setpoint and
level in the tank
the error should
show the correct
difference.

When the tank
was filling the
error screen
was producing
the correct
difference.

pass

Figure 18

Flow Error

When there is a
difference

between the
setpoint and the
actual flowrate
the error should
show the correct
difference.

When the
flowrate setpoint
was  adjusted

the error
showed the
difference

between the
setpoint and the
actual flow rate.

pass

Figure 19




6. Meeting the Customer Needs

10




7. Conclusions and Recommendations
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8. Team Working
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10. Appendix
Figure 1
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Figure 3
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Figure 9
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Figure 11
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Figure 13
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Figure 17
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Figure 19
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Flow Cyclic interrupt

Network 1:
omment
WM25015
"Auto Mode”
__| L
I |
“MD3008
YA2501.7 Flow Setpoint’
“Flow Semi-Auto D34
Mode *Flow Meter Al
: : Real®

Level Cyclic Interrupt

Network 1: Tank Level

B4
"Flow"
WFB1
“PID Ctrl™
EN ENO
WD34
SP “Drain Valve AQ
o Real”

This network takes the tank level meter reading from Factory |0 and creates a tank level 0-300 in TIA Portal.

MUL
Auto (Real)
EN —
%D30 ':WDSUUU ]
"Level Meter Al ouTt Tank Level
Real” IN1
300 — N2 3
Network 2:
Comm
%DB3
“Level
%M2501.5 %FB1
"Auto Mode" "PID Ctrl"
| | EN ENO
%MD3004
SWVDR501.4 “Level Setpoint” Sp
“Level Semi-Auto %MD3000 v
Mode" “Tank Level" — py
1 1
1|
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%QD30
“Fill Valve AQ
Real”




Main Block
* Network 1:

Factory |0 PLC driver

This Network allows for TIA Portal to connect to Factory 10

WC9000

"MHJ-PLC-Lab-Function-$71200"

EN

Network 2:  FirstScan
|

waemno

—

!

ENO

DO g s QU —Levelm K

SMOS 013
“Lavel Manua
e

Ty —

%LMOS01 4

“Levs em At
ode”

=MIS 1.7

“Flaw Sami-suts
ode”

{F p—t

M3 015
Aurto Mods™

Network 3:

Level RUN

{F }——

This network connects the HMI to the Level Run.

%N2500.1 wM25005
“HIMI Start Level” “Level RUN®
L 15 L i
——1 | {5}
%N2500.2 WM2500.5
“HMI Stop Level” “Level RUN"
] L | A\
LI} {R} 4

25

® am

e kd

Flow’ kd




Network 4: Fill Valve Position

w This network tells the fill valve when to open and can adjust the valve into 11
different positions 0 = Off, 1-10 = different flow rates of liquid entering the tank.

%DA1
“Fill valve
X Pecition Counter”
“Fill valve
LM2500.5 LM2500.6 Position Counter. cTuD
“Level RUN" “Level Inc Valve" Q" int
] | 11 |
LI 1T |/1 i+l Ui
Q@ —ifal=
“Fill valve o
%M2500.5 %WM2S00.7 Position Counter”.
“Level RUN" “Level Dec valve” @
]} 11 |
I 1T /I @
%M2500.5
“Level AUNT
i/t R
fal% — 1D
L |

Network 5: Convertand Limit

This network converts the counter into a real value and limits the real value between 0-10.

WMZ50.3
“Level Manual ConNv LT
Mode™ Int to Resl Real
] L -
11 EN EN —
“Fill valve %30 e ——
Pasition Gounter”. “Fill valveAQ
v Real” ) \'m.jc
IN T Fill valve AQ
Ral’ i
00 e X
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—_—
%030
“Fill valve AQ
our - Resl




Network 6:

Flow RUN

This network connects the HMI to the Flow Run

%M2500.3 %h2501.0
“HMI Start Flow™ “Flow RUN™
I L '} i i
! 15 r
WM2500.4 %M2501.0
“HIMI Stop Flow™ “Flow RUN™
] | IR}
L] {R} 1
Network 7: Drain Valve Position

w This network tells the drain valve when to open and can adjust the valve into 11
different positions 0 = Off, 1-10 = different flow rates of liquid exiting the tank.

Network 8: Convertand Limit

%DA2
“Drain valve
. Position Counter”
“Drain valve
%M2501.0 LhR2501.1 Pesition Counter”. cTUD
“Flow RUN" “Flow Incvalve” W int
1 | 1L |
11 1k {1 LT} T —
Q@ —ifal=
“prain Valve o
%M2501.0 %NS 2 Fogition Qunter,
“Flow RUN" “Flow Dac valve @
]l | 11 ]
110 10 |/= @
®WMZ501.0
“Flow RUN"
i/} R
3l —1D
- Fv

This network converts the counter into a real value and limits the real value between 0-10.

PID Control
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®MNZ501.6
“Flow Manual CONV LIMT
Mode™ Int to Real Rl
{ | EN EN — et
“Drain Valve %34 “t—mn %0034
Position Counter. "Drain valve AQ PO “Drain valve AQ
o - ) -
N our - Resl “Drain valve AQ Resl
Rea N
[0




store the old error

Network 1:

MOVE

EN —
gerror— |N 3 OUTI

#"old error”

Network 2: Calcualte the error and the P part
C ent
SUB MUL
Auto (Real) Auto (Real)
EN — EN — —
&SP — N1 ouT — #error #error — |N1 ouT — #"Ppart”
2PV IN2 =Kp IN2 3F
Network 3:  IFart
ADD unaim MuL
Auto (Real) Real Auto (Real)
EN — EN — EN — ENQ =t
£"int accum® — |1 ouUT — £%intaccum” 00— NN QUT — #"int accum” £%int accum” — |1 our— &"l part”
ferror N2 #"int accum” IN 2K N2 s
0000.0 M
Network 4: D Part
- This network takes the error and old error and calculates the difference. It then multiplies the difference by Kd to create
the D Part.
SUB MUL
Auto (Real) Auto (Real)
EN EN e
Herror IN1 ouT — #difference #difference INT ouTt £°D part”
#"old error® N2 #kd IN2 3F
Network 5:
ADD LI
Auto (Real) Real
EN — EN — —_—
£°P part” — N1 ouT — #CV 0.0 — MN ouT — #CV
#lpart” — N2 #QOV— N
£°D part” IN3 3¢ 10.0 — MX

Flow Data Block
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Flow
Name
< v Input

5P

P

* Output
v

InOut

¥ Static

error

0N B W N =
- ']

]

old error
intaccum
difference
Kp

Ki

Kd

Ppart

dphddppradbbbLAle

Ipart
Dpart

=
=

Level Data Block

Level
Name

< > Input

= SP

= PV
¢ 4@ ~ Output

= o

<a InOut

@ v Static

= error

4 = old error
04ams= int accum
1ae- difference
2= Kp
SR ] Ki
4 4m= Kd
5. P part
6= | part
7@ Dpart
My Tags

-3~

Start value

Start value
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Accessiblef... Writa.. Visiblein... Setpoint

KE

Q]
Q]

NUNNENRRERE
NNEEEE

NHOENEREEE

X

Accessible f.. Writa.. Visible in.. Setpoint




My Tags

Name Data type Address Retain  Acces.. Writa.. Visibl.. Com
@  HMStartLevel | Bool [E)] %m2s00.1  [=] ™ )] =)
41  HM Stop Level Bool %M2500.2 ™ ¥
@  HMStartFlow Bool %M2500.3 - =] ¥
4@  HM Stop Flow Bool %M2500.4 ™ =] =
@  Tank Level Real %MD3000 =] =] =
@  Level RUN Bool %M2500.5 =] ¥ ¥
4@  Level IncValve Bool %LM2500.6 ™ =] [«
@ Level Dec Valve Bool %M2500.7 ™l v v
€  FlowRUN Bool %M2501.0 =] =] =
4  FlowlInc Valve Bool %M2501.1 ™ I~ )
4@  Flow Dec Valve Eool %M2501.2 ™ W =2
@  Level Manual Mode Bool %M2501.3 M W ¥
80 Level Semi-Auto Mode Bool %M2501 4 ™~ =] =
4  Auto Mode Bool %M2501.5 ™)) ¥ v
@  FlowMsnual Mode Bool %LM2501.6 ™ )] [+
4@  FlowSemi-Auto Mode Bool %M2501.7 ™) ™2 2
- Level Setpoint Real %MD3004 ™)) ¥ ¥
@  FlowSetpoint Real %LMD2008 = =] [+

<Add new>

Level Control Screen
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= L

Error
000.0 3 0000.0000
P Part

I Part

00.00000
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000.000000

Kp
i
Kd
m
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SIEMENS

Auto Semi

Start

Stop

0000.0000
000.000000

Kp
o
Kd
o

Manual Control Screen

Man

Flow CONTROL

SIMATIC HMI

Error

P Part

I Part

00.00000

D Part

SP
PV
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Auto Semi Man Manual CONTROL Semi Man

Flow Control Level Control

Start Start

Stop Stop

Manual —
Increment - B Manual
Valve : S : Increment
Valve

Manual
Decrement

Valve Manual

Decrement

000.0 Valve
Flow Rate 000.0

Level
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2225871

GRADEMARK REPORT

FINAL GRADE

GENERAL COMMENTS

Instructor

/100

PAGE 1
PAGE 2
PAGE 3
Text Comment. No workplan?
PAGE 4
Text Comment. Brief explanations given
Text Comment. Only four languages considered
Text Comment. full date not needed in citation
Text Comment. You must use the third person
PAGE 5
Text Comment. These are memory addresses, 10 addresses begin with %I or %Q
Text Comment. Where is your PLC hardware design
PAGE 6

Text Comment.

No explanation?



PAGE 7

Text Comment. A good testing table with evidence supplied

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12

PAGE 13

PAGE 14

PAGE 15

PAGE 16

PAGE 17

PAGE 18

PAGE 19

PAGE 20

PAGE 21

PAGE 22

PAGE 23

PAGE 24

PAGE 25

PAGE 26

PAGE 27

PAGE 28

PAGE 29

PAGE 30




PAGE 31

PAGE 32

GRADING FORM: NEW CSG-RUBRIC

HUGO DAVIES

42

1. ENGAGEMENT WITH LITERATURE

[

y" A brief research section with some evidence of
reading from a small range of sources cited and
listed correctly using the Harvard method. Actual
date not needed in citation. 8/20

2. KNOWLEDGE AND UNDERSTANDING

(

y"’ Hardware IO list is incorrect as it shows only
memory addresses. No program explanation but
ladder code does contain some comments 8/20

3. COGNITIVE AND INTELLECTUAL

[

y‘ Good testing but no conclusion or
recommendations 8/20

4. PRACTICAL APPLICATION

(




y‘ Good program design with evidence of testing. 1 2
12/20

5. TRANSFERABLE SKILLS

[

y"’ Well structured, pages are numbered. Some 6
sections are missing and no team working
included. No work plan. You must learn to write in
the third person. 6/20



