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Summary

This project will be carried out at a Welsh Water pumping station where upgrades need to be carried
out so that a service reservoir (SRV) can be drained and cleaned. This will be done by bypassing the
SRV and changing the control from level to delivery pressure. This project will research into the best
way of controlling the delivery pressure on this site. Research will be carried out into different
solutions which will look at the positives and negatives of each, after this research one solution will
be chosen to carry out the task. The project will be created and monitored where improvements will
be made. After the completion of the project, it will be tested to prove that it functions properly and
to make sure it fulfils the brief. A logbook will be kept throughout this assignment where evidence

will be taken and information on what research has been carried out.
A good summary
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1.Introduction

Dwr Cymru Welsh Water (DCWW)

This project will take place at Penybanc WPS (Water Pumping Station) which is a Welsh Water
owned pumping station. Welsh Water is a not-for-profit company which supplies wastewater
services and drinking water services to most of Wales and western parts of England. Welsh Water
are responsible for 26,500km of water mains and 30,000km of sewers and they produce around 828
million litres of water a day. Welsh water is the 4™ largest company in Wales with around 3000

employees. (Cymru, 2020)

Dwr Cymru
Welsh Water

Figure 1 Welsh Water logo (Cymru, 2020)
Most large companies which supply goods are regulated by a certain group. Welsh Water are
regulated by OfWat who regulate water companies in Wales and England where they issue these
companies with targets, limits, and rules which they must follow. If companies have any non-
compliances, then they could be issued with fines and ordered to make improvements. (Ofwat,

2020)

0 f We regulate the water sector in
a England and Wales

Figure 2 OfWat logo (Ofwat, 2020)

Good informative introduction




The Problem

The problem that needs to be solved is that Troedyrhiw service reservoir needs cleaning which
means it needs to be emptied and put out of service which will result in many customers losing their
water supplies and resulting in Welsh Water receiving fines. Also, if the service reservoir is not
cleaned and maintained then water quality failures could occur which again could result in fines
being issued. As you can see from figure 3 Troedyrhiw is supplied by Penybanc WPS and the plan is
to bypass the reservoir and have the pumps maintain the pressure in the pipes to keep the

customers with water.

segotnune e Good diagram to support
- explanation of problem
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AT MAESTWYNOG TO CYNGHORDY &
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Figure 3 Water Network Diagram

Currently Penybanc WPS is controlled via the level of Troedyrhiw SR so when the level drops to 70%
the pumps start and when it reaches 85% the pump stops. The WPS already has variable speed
drives installed and this was done so at start up the pumps would slowly increase the pressure so
that there is not a sudden spike in pressure which could result in pipe bursts. Using variable speed
drives to control the pressure in the pipes can significantly reduce the power consumption of the
pumps as the pumps will only run when needed and reduce the amount of hydraulic energy

produced. (Csanyi, 2015)

Good explanation and ref source

Figure 4 Penybanc WPS




2. Specification

The main target for this project is to maintain the water supply to Welsh Water customers during
urgent maintenance is done on the service reservoir which is currently supplying them. The water
pressure also needs to be maintained as many domestic appliances do not work unless they have 1

bar of pressure, also the new solution should not affect the quality of the water supplied.

As this is a temporary solution Welsh Water do not want to spend too much money on the project
but as the reservoir needs to be bypassed every year for a couple of days it would be beneficial to
have a permanent modification which is easy to change. The Gantt chart in table 1 shows the time

scale for this project where it will display several steps within the design and making of this project.

When designing and building anything for the water production side of Welsh Water it is important
that the improvements do not affect the water quality. Regulation 31 of the water supply (Water
quality) regulation 2016 states that all chemicals and construction products used by water
companies, from the source of the water to the point of delivery (customers supply) should not

prejudice water quality and consumer safety. (DWI, 2021)

For this project they have asked for the controlling of the new system to be as user friendly as
possible which will reduce the amount of training for the people who operate this site and there will
be less disruption when there is a change in staff. The aim is to be able to make the change with a

push of a button.

Specification gives a good
overview of what is required.
There should be a detailed
account of what system is

going to be used and its
requirements.




3. Planning

To ensure that this project will be completed a gantt chart was produced. The gantt chart shows all

the activities that need to be completed and what time has been allocated to that specific activity.

W

Gantt Chart
Dwr Cymru . an Th
Welsh Water Project Evan Dorian Thomas (Start 29/09/2020)
Week no,

Activities 1(2|3|4|5|6|7|8]|9(10]{11|12|12]|14]15[16(17|18]19]20|21|22|23|24]35|26|27]28]29
Decide on project

Research

Meetings (On site and on line) - -

Order software and parts

Presentation

Site visit (Inspection and downloads)

Building project

Testing

Evaluation

Report writing

Expected completion date
Actual completion date
Time off

Good Gantt chart with comparison of
timelines for actual and predicted times

Table 1 Gantt chart

To keep track of what activities that have been completed the ‘actual completion date’ will be

continually updated and highlighted red to indicate that it has been done. Once a solution for this

project has been decided a test procedure will be written to ensure that all aspects of the new

system will work. To test the new system the following sequence will be followed —

Test

Expected result

Download new programme

System should run as normal with no issue

Switch system from level control to pressure

control

Pump should ramp up or down to match the

selected pressure setpoint

Leave system running for 10mins

Outlet pressure should be stable at selected

setpoint

Open a flushing valve located after pumping

station which will result in the pressure

If the pressure drops then the speed of the pump

should increase so that the setpoint is reached

dropping again
Shut flushing valve As the pressure will rise the pump speed should
reduce
Table 2 Testing procedure for new system.
Good
8 use of
table
for test

plan




4. Solutions considered

For any project it is important to investigate more than one solution so that the best solution can be
selected, and possible changes made if new ideas from other solutions will appear. For this project

three solutions will be researched to find the best suited solution for this problem.

Solution 1

The first idea is to use a pressure transducer which is connect to a variable speed drive. The pressure
transducer will send a 4-20mA signal to the variable speed drive which will increase and decrease
dependant on the outlet pressure of the water pumping station. With the advances with variable
speed drives the control options they now have means that they can be used in many applications.

Here are the positives and negatives for this solution-

Positives _
‘W‘
* No software needed so less training is needed. S wm=
* Can visually see where the system has stopped working (relay not
switching when power is applied). 1
Negatives
A ~
* Hard to fault find due to the large number of relays and timers.
* Harder to design a duty standby system using relays. \
*  Will need a large amount of space in the MCC for all the components.
* Relays tend to fail due to the constant switching. Figure 5 ABB ViSD (ABE,
2021)

*  No visual aid for the Network inspectors (No HMI).

The cost for installing this system would be £4936.54. For industry, this cost is not too high when
considering that these pumping stations cost thousands or possibly millions of pounds to build. The
fact that this solution does not need software is true, but ABB drives do have programmes which

allow you to monitor and set up VSD drives which is a useful tool.




Solution 2

Solution 2 will again use a VSD but this time a PLC will be used to control the system. Here are the

positives and negatives for using a PLC-

Positives
* Easy to fault find if you are trained to use the software.
* Less space required in the MCC.

« Longer life span.

« Easy to modify the programme.

*  HMI will be able to display a large amount of information

to the user. Figure 6 Mistsi PLC (trade, 2021)
Negatives

= Only employees who are trained to use PLC's can

programme and fault find.

* PLCand software can be expensive.

Figure 7 Mitsi GOT HMI (Electric, 2021)

The cost for installing this solution would be around £5864.88 which is more that the first solution
but because the relays used in PLC are solid state relays, they have a longer life span compared to
mechanical switching relays (Realpars, 2021). Because of this in the long run the cost will be less, and
the amount of breakdowns should be less meaning that the system will be more reliable. By using a
PLC the programme the functions available will be more complex compared to using relays and
timers. For example, on most of Welsh Water pumping stations they are setup so that if the pump
runs at a high speed for a long period of time this will trigger a burst protection fault as it would be
out of its normal running conditions which will then alert the Network inspector to come out and

investigate.
Good
explan
ation
with
suppor
ting ref
source
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Solution 3
The 3™ solution is to use an Arduino system which is an open-source electronics platform based on
easy-to-use software and hardware. Arduino systems can read inputs and using the programme will

generate the desired output. Due to its simple and accessible programme this system is widely used

in a wide range of applications (Arduino, 2020). The positives and negatives of this system are-

Positives

* |nexpensive.
e Clear and simple programming.

e large following.
Negatives

¢ Small system which is hard to work on.

* Not used on any of Welsh Water sites.

e Not an approved way of control within Welsh Water.

e Could struggle to work on a system which has many inputs/outputs.

#include ¢ rys .h»
LiquidCrystal lecd(13, 12, 11, 1@, 9, 8);

Figure 3 Arduino controller {Differencebetween, 2020)

Figure 8 is an example of the code used to control the speed of a DC motor and the direction of
rotation. This could be used to maintain the pressure and having the ability to change the direction
of flow is useful because if the water network needed rezoning, then these pumps could possibly

supply a different area. Good

argument
with
supporting
source and
example
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5. Final Solution and Implementation

Solution 2 was selected as the final solution as this method of control is widely used in Welsh Water
on their pumping stations, water treatment works, and wastewater treatment sites. There are
several different makes and models of PLC available but the one that is used on this system is a
Mitsubishi Melsec FX 3U-32M, by using a PLC for this type of application there will be always the
ability to expand the system by using additional analogue or digital modules so that more inputs and
outputs are available. When programming a PLC you will have to consider what programming

language that is going to be used, there are 5 different type of PLC language which are —

e (SFC) Sequential Function Charts
e (LD)Ladder Diagram
e (FBD) Function Block Diagram

e (IL) Instruction List
Explanation is informative

*  (ST) Structured Text about PLC and options for
programming
In 1993 a new standard was created regarding PLC programming languages and these five different

programming languages were added to the IEC 61131-3 (International Electrotechnical Commission)

standard. (Visaya, 2019)

(SFC) Sequential Function Charts Step 1

(Start step)

Sequential function chart works in sequence as the name suggests.

SFC is a graphical programming language, Figure 10 shows a basic 4 E::I ¢ Transition 1
SFC programme where it starts at step 1 and will only move to step

2 when the step enabling conditions are met. This will continue to s2 €— Step2

happen and work through each step where it will come to the end I
and loop back to the start. Because of the structure of SFC it makes

the programme easy to follow. (Budimir, 2017)

(LD) Ladder Diagram . " . o
Ladder Diagram is again easy to read and follow because .

of how its structured. Figure 11 is an example of a LD ™ . —
systems where you have horizontal rungs with two vertical )
rails which are the positive and negative. A negative with

LD programming it is unable to process any variable f - —

readings like flow or pressure. (Muthukrishnan, 2021)
Figure 11 Ladder Diagram(LD) (St.Micheal, 2019)

12




(FBD) Function Block Diagram

Figure 12 is an example of FBD and like SFC and LD this ry [ puise |
w0 | pos | . saos
is a graphical programming language. With FBD you %105 m:m’:v - =

have different function blocks which can carry out

different tasks such as counters, timers, and PID loops.

If the FBD is designed well then, the programme can be

easy to follow and therefore easy to fault find. (Dixon,

2018)

Figure 13 Function Block Diagram(FBD) (Dixon, 2018)

(IL) Instruction List
Figure 12 is an example of IL and it is basically a set of instructions within text. IL

is a good programming language if memory is an issue as it does not use up as
much compared to the more graphical programming languages. IL is not widely
used within industry so the amount of people who can use this kind of language

is limited.

(ST) Structured Text
Structured text is a text-based language which uses Pascal and Basic language. ST

uses terms such as ELSE, THEN, and IF when programming. Figure 14 is an
example of ST and again with this programming language it is easy to follow if
you have a basic programme because the terms used while programming
basically tell you what it is doing. But ST gets complicated when you want the PLC

to perform a more complex task. (Dixon, 2018)

= ST MAIN 9Row 105S5tep

(* A wvalve is closed when the limit switch of a tank ned when turned off. *) &

witch = TRUE THEN

= FAL3E;

Figure 14 Structed Text (ST)

LD %I1.1
OR %M1
ST %$Q2.3

LD $M2
ORN %I1.2
ST %Q2.2

LD %I1.3
ORR %I1.4
ST %Q2.4

LD %M3
ORF %Il1.5
ST %Q2.5

Figure 12 Instruction
list (IL)

Table 3 shows the positives and negatives associated with all 5 of the PLC languages. For this project

FBD will be used as it is able to perform complex tasks and can be easy to read and fault find if it is

designed well. Also, FBD is used on most of Welsh Waters sites so it is also important to standardise

all the sites to make it easier when breakdowns happen.

13




PLC Text/Graphical | Advantage Disadvantage

Language | PLC language

SFC Graphical Easy to write programme. e Unable to carry out
Easy to fault find. complex tasks.

LD Graphical Easy to read. e Unable to carry out
Widely used. complex tasks.

e Uses s large amount of
memory.

FBD Graphical Works well with complex e Can be hard to fault find if
tasks. the programme is not
Can carry out most PLC structured well.
tasks

IL Text Does not need a large e Fault finding is hard.
amount of memory. e Lleast used PLC language
Fast process time. in industry

ST Text Works well with complex e Can be hard to fault find.
tasks.

Table 3 PLC languages

PLC Programme download

A good
evaluati

on of
The first step was to download the original programme fromythe PLC this was done by plugging a

laptop which had the software and then downloading botH/the/ BLC and HMI programmes. The
mming
original was saved so that if any issues occur then there will be,gngption to revert to it.

ties with

Figure 15 PLC download

14
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Good supporting image




Delivery pressure scaling

The pressure sensor connected to this system is a Trafag 0-16 bar pressure sensor so when
programming the PLC it is important to scale it appropriately. The pressure sensor sends out a 4-
20mA signal to the PLC through a screened cable which prevents any noise effecting the quality of
the signal. The screened cable is then terminated into one of the analogue cards which is connected

to the PLC.

Image supports explanation

Figure 16Trafag 0-16 pressure transducer

In the programme the delivery pressure was scaled with the minimum and the maximum set to 0

and 16.

9 o MOEE
EN  ENO

0.0—_IN ——SCA_DelP_Min -

- 1600.0— _IN -—SCA_DelP_Max

Figure 17 Pressure transducer scaling D/'agra
m
shows
the
scaling
param
eters
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SRV out of service HMI button

One addition added to the PLC programme was a pushbutton that will be on the HMI, this

pushbutton will change the control mode from level control to delivery control.

Button on HMI to switch to SRV out of Senvice delivery pressure control (Added by R.Clement + D.Thomas(Trainee))

Res_Out_Serice PB- - - - - - -+ - - - - - Res_Out_Service_Cntd
j i Y
373|Res_Out_Senice_Cntri [m208 [6Mx0.208 [BooL [ [FaLsH |Res out of senice confirmation to HMI
374|Res_Out_Senice_PB [m209 [anx0 209 [BooL | JFaLsq |Res out of senice MHI Push button
Figure 18 SRV out of service HM| switch bit. Image
supports
As mentioned before the original system for this pumping s¥58i6W W& controlled by the level of the
n and
SRV but then the suction pressure would also control the p”f?ﬁffireme
nts
Dependant on which mode is selected either Delivery or suction pressure alnalouge is moved into PID control block (Added by R_Clement +
Res_Out_Serdce Cntd - - - - - - - - e MOV M .
11 EN ENO - - - o
S Delivery_Pressure_AN Scaled— s d ——Selected_Pressure
Res_Out_Senice_Cntd - - e oo MOV M |
J I J\ EN END . Lo
S -Suction_Pressure_AN. Scaled—— s d ——Selected_Pressure

Dependant on which mode is selected either Delivery or suction pressure Set point is moved into PID control block (Added by R Clement +
Res_Out_Senvice_Cntrl - . . . MOV M | . .
oo - Delivery_Pressure_SP-—— s d ——Selected_Pressure_SP -

Res_Out_Serice_Cntrl - . Lo .o L MOV M | . .
oo - Suction_Pressure_SP—s d ——Selected_Pressure_SP -

0]

Figure 19 Delivery to Suction control. .
ri
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Figure 20 Scaling for delivery pressure

Figure 20 is the scaling for the delivery and suction pressure of this system. This works by scaling the

4-20mA in relation to 0-16bar of pressure. So, if there was a 4mA signal at the PLC then the HMI will
Good explanation and

display 0 bar of pressure and when there is 20mA signal the HMI will display 16bar. o )
supported with informative

------------- Pump_Input_Filter_L PID_EC
------------ Pump Kp SP_L o
............ Pump_Ti_SP_L
............ Pump Kd_SP L
- Pumps: Manual - Pump Td SP_L—— Demvatve Time
T
------------ Pump_pid_Manual_SP
[ ManualSPO-10000 TN T oo et o
Disable_Control- - - -~ - -~ -+ - - 0— CV. Max Negathe PID block shows all
L I |
S - Pun'p_Req_Speed_SlE parameters

Figure 21 PID control

Figure 21 is the PID controller which is used to give a 4-20mA signal out to the VSD via the control
variable. The 4-20mA is then scaled within the VSD drive so 4mA will be OHz and 20mA will be 50Hz.

AN image
of the VFD
would be
useful
here to
support
implemen
tation

17




HMI Design

For the project new HMI screens were created and during the design process the input from the
Network inspectors was given consideration. Figure 22 is the screen created for the Network

inspectors where there are two buttons and a section to input the selected delivery pressure.

ear) DWR CYMRU
bl WELSHWATER

156‘3?3« SERVICE

Good design that meets
requirements set out in
spec

Figure 22 SRV Bypass HMI

Figure 23 is the delivery pressure control HMI, this screen has more information on the screen to
allow the Network Inspectors to further interrogate the system if they have to. This information was

put on a separate screen to keep the SRV Bypass screen as simple as possible.

Figure 23 Delivery pressure control HMI

18




100 298

522

Figure 24 Pumping process HMI

Good images of
HMI screen
designs

Figure 24 is the final HMI screen created. This screen has further controls and displays. This screen

would be more useful for ME and | staff as they could monitor different parts of the pumping station

from one screen.

19




6. Testing and Results

After the upgrades were made the next step is to test the new system. Table 4 is the test procedure

that was followed-

Test

Expected result

Actual results

Download new programme

System should run as normal

with noissue

System ran as normal

Switch system from level control

to pressure control

Pump should ramp up or down
to match the selected pressure

setpoint

Since the pressure was below
the setpoint of 13.5 the
pump ramped up to reach

this setpoint.

Leave system running for 10mins

Outlet pressure should be stable

at selected setpoint

Pressure was maintained.

Open a flushing valve located
after pumping station which will

result in the pressure dropping

If the pressure drops then the
speed of the pump should
increase so that the setpoint is

reached again

As the outlet pressure

dropped the speed of the

pumps did increase.

Shut flushing valve

As the pressure will rise the

pump speed should reduce

When the flushing valve was
shut there was a bit of
overshoot, but the pump did
ramp down and level off at

13.5bar

Power down system (Mimic
power cut) as there is no UPS

connected to the PLC

The PLC should keep the new

PLC programme and should

return to normal state when

power is renewed.

After cycling the power, the

system did restart.

Good table of re

Table 4 Testing procedure

To monitor the running system a programme called Scopex was used where site information can be

obtained remotely.

20
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HMI Testing

When testing the system, the HMI was tested the same time by operating the SRV out of service

pushbutton. Also, the screens were monitored to make sure that the pressure values were accurate,

this was done by comparing the HMI value to the mechanical pressure gauge that was on the

system. When the SRV in service button was pressed it changed to red and the writing changed to

SRV out of service. This was done to make it clear what mode the system was in.

Figure 26 SRV in service HM/

5. Pispeed 93 %
bar Requred Speed 94 %St andby

np
2 g

Pagpesd | %

Figure 27 SRV out of service HM/

22

Press
13.51
bar

Good explanation with
supporting images

Out of service is
activated on HMI




7. Discussion, Conclusion and Recommendations

Overall, the project was a success with the system working as it should. By upgrading the system, the

pressure was maintained, no customers were without water, the upgrade did not affect the water

quality, and the upgrade is a permanent one so it can be used again. The project was completed

within the budget and within the time frame allocated before the SRV clean.

From the Gantt chart you can see that most targets were met but ordering the software took longer

than expected as the SmartHub department did not have the GT Designer Version 1.170C so an

alternative needed to be found which was GT Works3 1.245F. Due to Covid-19 ordering the software

took longer since all Welsh Waters staff were working from home which was an additional challenge

to overcome. Also, the meeting which was scheduled for week 16 was cancelled due to Covid-19 and

other work commitments by the managers, this did not affect the project too much as this meeting

was just to check that everything was on track.

w

Dvwr Cymru
Welsh Water

Gantt Chart

Project Evan Dorian Thomas (Start 29/09/2020)

Week no.

Activities

1/2|3|4(5[6|7[8|9)10]11]12(13/14)15|16|17)1319|20(21|22)23

24|25|26(27 (28|29

Decide on project

Research

Meetings (On site and on line)

F

Order software and parts

Presentation

Site visit {Inspection and downloads)

Building project

Testing

Evaluation

Report writing

Expected completion date

Actual completion date

Time off

Table 5 Completed Gantt chart.

During site visits Covid-19 was an additional challenge as the number of people on site was limited

and working in large groups was impossible. During site meetings Covid-19 rules were always

followed with employees wearing masks and always keeping 2 meters from

other staff members.

One additional upgrade that could have been done during this project was

to add a FX3U-422-BD to the PLC which is a communication module (R$232)

which fits to the base of the Mitsubishi PLC. The communication module can
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Figure 28 Communication module
(Components, 2021)




be used to connect the PLC to a PC or an HMI. By having a second communication module on the
PLC it will allow the user to communicate with the PLC using a PC without the need to unplug the
HMI. This will allow the user to operate the HMI and watch the programme live which will be

beneficial when fault finding. Good recommendation

By reusing most of the original components on the system it has significantly reduced the
environmental impact of this project as there was no waste. But if new components were used it
would be important to investigate how environmentally friendly the new parts are, if they can be
recycled, and if they do breakdown can they be repaired rather than replaced. By using the delivery
pressure as the control, it will reduce the energy consumption of this site as the pumps will only be
running when there will be a demand. Further savings could be made by surveying the condition of

the water main to ensure there are no leaks and no waste.

The HMI screens created for this project did meet the brief as the new screen for the Network
inspectors was clear with two buttons and a section to input the delivery pressure setpoint. Further

screens were created to display actual delivery pressure in relation to selected delivery pressure.

DWR CYMRU
WELSHWATER This is a good mod to

meet the customer needs

1 DODE"

2085

Figure 29 SRV Bypass screen
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9. Appendix
Penybanc WPS (Water pumping station) PLC + HMI upgrade

Where?

This project will be situated at Penybanc WPS. Where the programme which controls the flowrate
through the pumping station needs changing.

Why?

The WPS needs this upgrade because the reservoir it supplies needs maintenance done to it which
involves emptying the reservoir which will leave customers without water if this upgrade is not
made. To continue to supply the customers with water the reservoir will be bypassed, and the
pumps will change from being controlled by level to being controlled via delivery pressure.

What?

The aim of this project will be to change the way the pumps are controlled from level control to
pressure control and also updating the existing HMI so that there is a new screen which allows you
to change from level control to pressure control by a press of a button for future maintenance.

How?

As this is an existing site there will be no need for any materials. The upgrade will be done within the
Mitsubishi PLC in the main MCC. There is an existing pressure switch on the delivery side of the
pump which Is currently used to shut the pumps down if the delivery pressure goes high, so | will use
this signal to control the pump speed.

Block diagram

HMI

C: Pressure
PLC Sensor

VsD

How much?
The cost of this project will be £5864.88
When?

The project will be completed by the 28 of April. A Gantt chart will be created with specific
milestones to monitor progress.
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10. Log books
Log No 1

Log Sheet No hrs 1.5

Running total hrs | 1.5

29/09/2020

After a discussion with Robert Jenkins in our weekly lesson | had to decide on a work-based project.
He gave us a list of possible project ideas we could try and do in work -

Project ideas
PLC based projects:
Industry based project requirement (yaur own choice)
Analogue sensors with conditional limits
Stepper motor / servo motor direction and speed control (conveyor / CNC machine)

10T Industry 4.0 based project (Read analogue / digital sensor data] Possibly college based

LabVIEW (contactless sensing)
Colour image sensar
Pattern matching test for PCB's

DSP - Frequency sensing (motor bearing wear)

Arduino based project — C++ Programming
Any suitable project for level 4 (pressure, temperature control)
Arduino PID with LabVIEW interface

10T Industry 4.0 using Arduino

Micro board with Proteus CAD design - C programming
DC motor speed control

State machine conditioning

I will contact our Asset Engineer (David Moore) to see if there are any projects that are planned to
be done soon.

Student signature

Supervisor Signature | < “d—

Lecturer Signature
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Log No 2

Log Sheet No hrs 3.5

Running total hrs | 5

06/10/2020

After a discussion with our Asset Engineer, | was given a job to upgrade a system at Penybanc WPS
(Supplies Troedyrhiw SRV) which involved changing the way the pumping station was controlled. |
discussed with Robert Jenkins that my project will be PLC based with an HMI screen for controlling.

A site meeting was organized to work out what the next step will be and to see what equipment we
have on site.

= reodyrhiw Bypass for srv clean/inspection - Meeting T E -
* Treodyrhiw B i 1 [ i Meetir ? = =
MEETING INSERT FORMAT TEXT REVIEW
= o T ] - L
E_‘ | T4 Calendar D = m \:: Accept S0 " < 2 M Busy - | £ Recurrence III ,
- ? Tentative = !
Save & Delete © forvard - Appointment Scheduling  Meeting i Propase Respond None T 8 Time 7ones | Cotegorize
Close N Assistant Motes X Decline™  pey Timer - b S
Actlons Show Meeting Nates Respond Optlans Tags Zoom A

1 Accepted by Thomas Dorien on 07/10/2020 1413,

Organizer M Davies Cristoffer Sent  Wed 07/10,
Subjed Bypass for srv dean
Locstion | Penybanc WPS -
Startime | Thu08/10/2020 | [1200 - day event
Endtime | Thu08/10/2010 [ 1300 -
From: Lavies Crstotter <Udstotier Davies i@dwicymm com= =

Sent: 05 October 2020 09:10

To: Davies Cristoffer. Moore David M; Clement Richard; Woolley Chris; Fowles Alec; Gills James R
Ce: Wilson Rob

Subject: Treodyrhiw Bypass for srv clean/inspection

When: 08 October 2020 12:00-13.00 (UTC+00:00) Dublin, Edinburgh, Lisben, Londen

Where: Penybanc WPS

Hi all

Can we meet at Penybanc to go through the WPS set up for bypassing the res. We've recently had a poor intemal ROV inspection report and looks like the res will
need to be taken oul and put on bypass soon. We vill need o discus and investigate whether Penybanc can keep up with the flow rate required?

Thanks

Student signature

Supervisor Signature | < “—d—

Lecturer Signature 7
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Log No 3

Log Sheet No hrs 75

Running total hrs | 12.5

08/10/2020

During our site visit | took details of all the equipment that we have onsite. | also had a discussion
with our Network inspectors and their manager to see what alterations that they would like to see
and what they would like to see on the HMI.

Network inspectors’ comments
-Simple HMI
-Simple HMI button to change from level control to pressure control for future use

-WPS outlet pressure control setpoint which can be easily changed

TR e
.
TO FFARMERS AREA. [R——
DOG'RE
AT MAESTHYNOG TO CYNGHORDY &
LLANFAIR AREAS
6" P
u TOLLAMDOVERY
MAESTWYNOG PS, TOWN AREA
=N
BRYNGWYMN TROEDYRHIW
WTW. & SR.
. SR,
BRYNGWYN TWYNLLANAN PS
i 450mm TO TALSARN AREA
CARN POWELL
TO SALEM, TALLEY &
LLANFYNNYDD AREAS SR, 16 ;E EI.kYNYFAN

T0 GOWER_

Student signature

Supervisor Signature | < et

Lecturer Signature A

30




Log Sheet

Log No

No hrs

Running total hrs

16.5

13/10/2020

Handed in my proposal to Robert Jenkins so he could advise me if my project idea is good enough.

Penybang WPS (Water pumping station) PLC + HMI upgrade
Where?

This project will ba situated at Paauhins, WPS. Whare the programma which controls the flowrate
through the pumping station nesds changing.

Why?

Tha WPS needs this upgrade because the reservoir it supplies needs maintenance done to it which
involves emptying the reservoir which will leave customers without water if this upgrade is not
made. To continue to supply the customers with water the reservoir will be bypassed, and the
pumps will change from being controlied by level to being controlled via delivery pressure.

What?

The aim of this project will be to change the way the pumps are controlied from level control ta
pressure control and also updating the existing HM| so that there is a new screen which allows you
to change from level control to pressure control by 2 press of a button for future maintenance.
How?

As this is an existing site there will be no need far any materials. The upgrade will be done within the
Mitsubishi PLC in the main MCC. There is an existing pressure switch on the defivery side of the
pump which Is currently used to shut the pumps down If the delivery pressure goes high, so | will use
this signal to control the pump speed.

Block diagram

HMI

C:I Pressure
PLc Sensor

v

VsD

How much?
As this is an existing WPS there will be no material costs involved.
When?

The project will be completed by the 28° of April. & Gantt chart will be created with specific
milestones to monitor progress.

Student signature

Supervisor Signature | <

Lecturer Signature
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Log No 5
Log Sheet No hrs 35
Running total hrs | 20
20/10/2020
Research

PLC on site — (Mitsubishi Melsec FX 3U-32M)

https://www.allied-automation.com/wp-content/uploads/2015/02/MITSUBISHI FX3U-Users-

Manual-%E2%80%93-Hardware-Edition.pdf

2 MITSUBISHI

FROGAMMMABLE CONTROLLERS

HMI on site — (GT11 Q —(320X240))

https://eu3a.mitsubishielectric.com/fa/en/dl/11091/SH{NA)-081194ENG-Z.pdf

4 vrsusist
4F W ELECTRIC

GRAPHIC OPERATION TERMINAL

GOT2000 series

User's Manual {Hardware)

Student signature

Supervisor Signature | < e

Lecturer Signature
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Log Sheet Log No 6

No hrs 8

Running total hrs | 28

10/11/2020
Research and presentation prep

https://realpars.com/advantages-plcs-over-relay-systems/

.- 3,

https://www.phoenixcontact.com/online/portal/us?1dmy&urile=wcm%3Apath%3A%2Fusen%2Fwe
b%2Foffcontext%2Finsite landing pages%2F25e09d46-8d09-4a19-81e5-
15d1551a2362%2F25e09d46-8d09-4a19-81e5-15d1551a2362

https://dl.mitsubishielectric.com/dl/fa/document/manual/plc/sh080040/sh080040s.pdf

MITSUBISHI
A ELECTRIC
Programmable Controlier

BELEEEL. Ess).

MELSEC-Q/LIGNA Programming Manual
({PID Control Instructions )

fm
-

Solid State Relay (SSR) - Types of SSR Relays - Construction & Operation (electricaltechnology.org)

Student signature

Supervisor Signature | <

Lecturer Signature A~
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Log No 7
Log Sheet
No hrs 35
Running total hrs | 31.5
17/11/20
Research

https://docs.rs-online.com/403¢/0900766b8158598d .pdf

gl

HE !!T;!‘i_ﬁ

HE

.
P N T

R R e e S e ]

https://docs.rs-online.com/a063/0900766b81546362.pdf

https://docs.rs-online.com/08e4 /09007 66b81544 df5.pdf

2 Pressure transducer

Timer

https://docs.rs-online.com/2cbh9 /0900766b816cd5f3.pdf (Relay)

https://www.ofwat.gov.uk/households/supply-and-standards/supply-interruptions/

Student signature

Supervisor Signature

Lecturer Signature
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Log No 8
Log Sheet No hrs 4
Running total hrs | 355
24/11/2020
Evidence

Presentation preparation

https://search.abb.com/library/Download.aspx?Document|D=3AXD50000048678&LanguageCode=
de&LanguageCode=en&LanguageCode=es&LanguageCode=fi&LanguageCode=fr&LanguageCode=ru
&languageCode=sv&DocumentPartld=1&Action=Launch

ABB

e

ACQ580-04 drive modules

Quick installation guide
Englich _.......3 I
English - USA.. 9 I
Orewtsch m I
Espafial .. 23 '
S |
Frangaia I
-
Sweraka @ I

FBD SCL

https://electrical-engineering-portal.com/most-popular-plc-programming-languages

https://support.industry.siemens.com/tf//WW/en/posts/which-programming-langauge-to-use-stl-
lad-fbd-scl-or-graph/243484?page=08&pageSize=10

https://www.plcacademy.com/function-block-diagram-programming/

Student signature

Supervisor Signature | < TS

Lecturer Signature Al
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Log No 9

Log Sheet No hrs 3

Running total hrs | 38 5

01/12/2020
Evidence
Presentation preparation

https://www.ofwat.gov.uk/households/supply-and-standards/supply-interruptions/

Research carried out into the guidelines that have been set in regards to customers supply of water.

O https://www otwat gov.uk/hou: fs/supply-and-standards/supply-interruptions TR .

ofMat :

About us ~ ies v Residential v Business customers v Investors v Fublications Consultations | ©. Search

Home > Residential customers > Supply and standards > Supply interruptions

< Residential customers Supply interruptions

Planned interruptions

Customer assistance

For planned interruptions of longer than four hours, your water co
notice

pany should normally give you 48 hours'

. .

Emergency interruptions

If the supply fails or is interrupted for emergency works, your company should tell you:
+ that the supply has been interrupted or cut off

= where ta get an alternative supply

= A * the time by when the supply will be restared
Supply interruptions

https://dl.mitsubishielectric.com/d|/fa/document/manual/plc/sh080041/sh08004 1x.pdf
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A legislation.gov.uk

delivered by
| THE | NATIONAL | ARCHIVES

Cymraeg

and UK Law Browse Legislation Changes To Legislation Search Legislation

Home L ing Legislation EU Legi

Title:

Year

Type: | All UK Legislation {excluding originating from the EU) w m

Advanced Search »

Murnber

The Water Supply (Water Quality) Regulations 2018

Wales Statutory Instruments » 2018 No. 647 (W. 121) » Table of contents

-
Table of Contsnts  Content  More Resources
Plain View Print Options
What Version o Status: This is the original version (as it was originally made).

(® Latest available (Revised) |

@ Original (As made) | Collapse all -

Opening Options © Q

More Resources ©

Collapse -

Collapse -
Collapse -

Collapse -

Intraductory Text
PART 1 General

ment and application

PART 2 Water Supply Zones
3. Water supply zones

PART 3 Wholesomeness
4. Wholesomeness

PART 4 Monitoring of Water Supplies
5. Inerpretation and apphcation of Part 4

6. Manitoring: general provisions

https://www.legislation.gov.uk/wsi/2018/647/contents/made

Student signature

Supervisor Signature

Lecturer Signature
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Log Sheet

Log No

10

No hrs

15

Running total hrs

40

08/12/2020
Software request email. Software requested —

e GT Designer 3 Version 1.170C
e Mitsubishi GXIEC V7.03
*  Mitsubishi GXIEC V7.00

Operational Technology Software Request Form

PTF020
Name Dorian Thomas
DEWW Network ID CO05737
FULL DCWW ASSET ID 17462
Is the software licensed (for telematry onty) | Mo
Cost Coda (needed ragardiess of keenes) £8028
Is this raquest related o an incidant? NO

Reason for requesfing Soffvare- Work requirement

Dietails of software required, version & where | GT Designer 3 Version 1.170C
fo purchase license from Mitsubishi GXIEC V7 03
Mitsubishi GIXIEC V700

Local ATC Manager or Smart Hub Systems Paul Bell

Manager
Job Tite ICA

Signature s T s

Receipl & Antion Box Date Tme | Signature
Software Request Form Received

Fassed Io ATC fo purchase license

Confirmation to User that Software has been mnstalled

Mote: Please print clearlyl
If this software is licensed then we will need to check if we have any available licenses, it
could be that we need to order one specifically Tor you with costs booked against the cost
code provided
It is strongly advised that your machine is connected 1o the DCWW Network for the
application to install to your machine
Once form is completed please email INto: - Smanhunghawrcymm com

Darian Thomas Software request form

Dorian Thomas
To SmartHub

m_'_'~ Darian Thamas software request farmadocs
7| s3KkE

Hello
| have attached a copy of my software request form for approval.

Thanks

Dorian Thomas

/Mabile: 017011

dorian thomas@dwreymiu com

Dwr Cymru
W Y

CAJ_1_. \AJ_ .2 _

Student signature

Supervisor Signature | <
Lecturer Signature e
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Log No 11
Log Sheet No hrs 3
Running total hrs | 43
15/12/2020

https://www.machinedesign.com/automation-iiot/sensors/article/21831887/introduction-to-pid-

control#:~:text=P1D%20is%20an%20acronym%20for,greater%200r%20less%20than%20one.

Presentation

Dver Cymru

Welsh Water
Company background
+ Rt fee profit compary W
» Respanaibie for supalyng 828 maticn bires
iriaar a car .
= B milbon customen ymry
e pm—— T Welth Water

= Argund 3000 empioyess
= 26.5004m of water mains and 30,000km of
sewen

of@@at

The Problem

s

= Maintenance needs 1o be done at Troedyiw 57

= Pen y banc WS currently being controlled by the ey of the 5K

‘= Oy vy of malntaining the wates supply It to marcaly canai o
‘pumps wia the varlable speed drives whilst (he S8V o bypasacd

The Project

S,
Salition 2 ‘i"‘?v
=SR2 EInGIIEmOn |
Long term casts wil be cheaprr
Can e modfcatin:

Lot mpenet seaded to build sotian 3

0_.1___

Testing

« Simatamion

| e pmittery

LR

]
= SWEER VT 19 REW BITgTIMIC Smng T
* Monter systerm B sce f the preasers & mairtsrcd

aflesh

o
vl paSRIONOd SMer B DUMES £9 160 # the pums tpord il 3mn
-

Any Questions?

Dwr Cymru
Welsh Water

Student signature

Supervisor Signature

Lecturer Signature A~
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Log No 12
Log Sheet No hrs 8
Running total hrs | 51

Before attending site, the software needed had to be downloaded. Unfortunately, DCWW
SmartHub department did not have the GT Designer Version 1.170C but | was informed that GT
Works3 1.245F EU would work and was available for download. The new downloaded software
could not run using windows 10 so VM (Virtual Machine) was used where you can run and older
version of Windows on your newer laptop.

Automation

Shared Fol™

3 cut X I T2 New item ~ \/ Open - FH setectan
&= =
. Copy path - T | Easy access ~ Edit |- Select none
Pinto Quick Copy Paste _ Move Delete Rename Mew Properties i .
access [7] Paste shorteut to - folder - £ History :Flnuerlseledlcn

Clipboard

New Open Select

T+~ » This PC » OSDisk (C:) » Data » VMWare Virtual Machines » Automation Shared Folder

~

Mame Date modified Type Size
7 Quick access
Desktop " Config Repository FTIE folder
Knowledge Videos File folder
‘ Downloads ‘ PLC programmes File folder
DwrCymm lmag # Software Download File folder
& Documents * Software Upload File folder

[&=] Pictures *
Automation Sha #
Coleg
PLC

» ThisPC » 0OSDisk(C:) » Data » VMWare Virtual Machines » Automation Shared Folder »

-~
Name Date moedified Type
s
" GT Works3 1.245F EU 16/02/2021 10:43 File folder
GX IEC Developer 7.00 08/12/2020 15:56 File folder
4
= GX IEC Developer 7.03 08/12/2020 16:23 File folder
1lmag #
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All three were downloaded

» This PC » OSDisk (C:) » Data » VMWare Virtual Machines 3 Automation Shared Folder » Software Download » GT Works3 1.245F EU

F

Name Date modified Type Size
* . AutoPlay 16/02/2021 File folder
Catalogues File folder
L GTOPCUA File folder
ulmag GTW3 File folder
s + Manuals File
+ @ autorun Application
on Sha # i3] autorun Setup Information 1KB
7 uas.1.di plication exten...
14 luast.dil 8 Application exten... 11KB
k] settings 22/10/2015 10:12 Configuration sett... 1KB
s 8-2-21¢
VMware
@ vMwere Workstation - o x
File Bt View WM Tabs Help [N ==}
Libeary x

iy Home | ([} Autcmation 7 VM (Fogged)

[0 My Cemputer
] Automation Wind WM (Fugged)

T Aukomation WindP YM (Fugged) WORKSTATION 155 P

[ Automation Wi VM (Rugged)

Shared VMg
® 4 pad
Croate 3 Naw Opan a Virtual Canneci to 2
Wirtual Machine Machine Remote Server

H P Type here to search
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File Bt View VM Tabs  Help

Likeary =
! Autsenation WinZ VH (Feu_

Vidware Workstation

Restoring virtual machine seate.

2 Autoenation WinZ ¥M [Ru...

Student signature
Supervisor Signature | < T

Lecturer Signature

42




Log Sheet

Log No

13

No hrs

15

Running total hrs

66

5/1/2021

Access to Assels Procedure HSP 811
Form AF01

Form AF01

for access to undertake any work on DCWW o)

In case of HAZARDOUS MATERIAL spills into sewers. Those in control of sewer entries must be regstered on Walsh Water's
MAT Allest Svstem.To recister / de-reqistes contsct Welsh Water on Tek 0202 2120109

tional assets

new s [T not a Permit o Work

Part A details of access

uirements (to be eted by the access]
Site Name (N8 f access fo mullipie sites & required N |
1 st In Part D overleaf): Troadyrhiw WPS Assat number
Are ofer paries afiected (mark YorN): [ N | If Yes, who? A
2 | Name of your | Dowaw ATC
Which organisation instructed you to 6 this work: | ooww

Dates acoess required *No access & to be made outside these dates without agreement™-

Contact details Hame Telephone
Office contact | Richard Clement (DCWW ATC) 07557 617128
Person in Control of the Work: | Robert YWison (DCWW) 07824354304
Qut of hours contact

3| Brisf description of proposad work
Upgrade the control system

=0 that there will be pressure and lewal control.

4 | Natwre of intended acivities (mark Y, N or NA]

\WIlT the work interfers with the process (mark ¥ N or NiA

!inspection; | ¥ | Works:
i¥es, attach sufficient details to assess effect

Inducsion P - must receive site | and watch the corporate induction video click here to ¥
wiew
3| Acoess dates and fimes ¥ | n]| Shutdowns of isolations Y
b | Delivery and storage area N i | Cerfificates | Permits ¥
| © | "No-Go” areas N || SteMesting Y
d | Officading faciliies / N k| Site Hazards and rules provided ¥
& | Escon amangements N | 1| Transfer of acoess been aranged Y
f | Asset operator to contact control room at startffinish | ¥ | m| Opnots N
| g | Other NiA
Part B Access approval (to be completed by Site Controller]
|5 site normally manned? (mark Y, or N): I N Is yes, what are site hours? NIA
] Contact details Name Telephone
Unit Manapger | Robart Wilson
Supervisor: | Gris Davies 07772 449412
Operator: | gris Davies 07772 440412
Out of hours confact
7 | Site Controller's Checklist (Mark Y. N or NIA):
a | Am ents and access granted: NI& | cf work start notfication received:
b Other
Name: ‘ Cris Davies “Signature: C Davies | Da=: ‘ &
Part C Cancellation {to be completed by Site Controller)
8 CommeﬂﬁiErkatad\‘ Ilulllr.li
5] Work comphetion notfication received o | Kevs retuned
b| Deetails of work done & residual H&S risks notified | | d | Other
Name *Signature: | Diate: ‘

Part D Access to multiple sites

3| Please list site names

To gain access to the site to start any work which will affect the running of the WPS a AFO1 form

had to be completed.
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A download was made from the PLC by using an RS232 cable which was plugged from the laptop to
the PLC. The Mitsubishi Mitsubishi GXIEC V7.00 software was then used to download the original
programme so this could be upgraded. This process was also done to download the HMI
programme.

{R) Home ([ Automation Win7 VM (Ru...
B 72367-WHO-CNTOL-PLC-W - GXIEC Developer - [Global Variable List
mgrqect Object Edt Tools Onine Debug View Extras Window Help

FHER|IBRE < - FO 2 EEE WS CAHEE
2l Class Ident MIT-2
ﬁ Project [z\Automation Shared Foldet\?l.(|! 15VAF_v !SE ﬁtmus" : !E.w

PLC programme upload to laptop icon. After pressing this a new screen appears where you choose
how the computer is connected to the PLC.
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Ay Home [ Automation Win7 VM (Ru...

-
A 723 Transfer Setup ﬂ
fEH pr
= i =
3 Serial CCIE Cont NET(II) CC-Link. Ethernet PLC AF SsC
7 UsB MET/10(H) board board board board board ret
board
EE * 12
= COM |COM 1 Transmission spaedl 115.2Kbps
PLC side I/F W | g | |
CCIE Cont  MNET(I) CC-Link Ethernet Bus
mndule MET/10(H) module module maodule module
module J j

PLC mode |FXCF'U

| a | Connection channel list..

Mo specification Other station(Single network)
Time out [Sec.] |5 Retry times Conmection test |

HER J B ... ——

C24 CCIE Cont  NET[I) CCLink  Ethernet

Other stabon(Co-ewmstence network) PLC direct coupled setting

META10(H) I
el J J J J System image...
i F TEL (FXCPUL..
1 C24  CCIECont MNET[)  CClink  Ethemet
Ready NFET AN

-HWMMCWMMTMCMMMM
ineRxnhnwest] e ORRREssRlose: aslin o5 B
iB:00@| @ -0-a: Qs  -cwn -@Q - 2. owfor] [om] - fm] @ &

HMI upload icon

Student signature

Supervisor Signature | < et
Lecturer Signature '
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Log No 14
Log Sheet No hrs 15

Running total hrs | 81

12/1/2021

Further site investigation

e Drawings
e Telemetry outstation inputs/outputs
e WPS equipment







Student signature

Supervisor Signature

Lecturer Signature
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Log No 15
Log Sheet No hrs 16
Running total hrs | 97
26/1/2021
Programming
(9" A_02_Scaling_Ranges [PRG]
o' Header
.40} Body [LD]
9 MOVE_E
EN  ENO- - - - - - - -
0.0—_IN —SCA_DelP_Min-
10 MOVE_E
EN ENO~ - - - - - - -
+1600.0 — _IN ——SCA_DelP_Max

0-16 bar scaling

Res_Out Se‘rvil:e_PB

Button on HMI to switch to SRV out of Senvice delivery pressure control (Added by R.Clement + D.Thomas(Trainee))

Res_Out_Senice_Cntri

L

Srv out of service

Lx

| Dependant on which mode is selected either Delivery or suction pressure alnalouge is moved into PID control block (Added by R.Clement +

+ Res_Out_Serice Cntd - - MOV M

EN ENO

Delivery_Pressure AN Scaled— s

: ResﬁOut;JSerrceﬁCntrl C o
Il

s d

——Selected_Pressure

~——8elected_Pressure

"!" Dependant on which mode is selected either Delivery or suction pressure Set point is moved into PID control block (Added by R.Clement +

MOV _M
EN ENO
- Delivery_Pressure_SP— 8§ d

Res_Out_JSe r}dce_CﬂtrI

'RES_GUT'_]SG[}"‘CQ_CHII"""""'"""
Ik

- Suction_Pressure_SP—— 8

——8elected_Pressure_SP - -
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- Pumps: SP_SCA -

. Tel_an_—?pe:ad_Select .

. Res_OutiSerl\ice_CfM

- Tel_High_-Speed_Select -
1 1

l':I

- Pumps_L: Spd-Sel - -

- Pumps: H Spd: Sel - -

373[Res_Out_Senice_Cntrl [mz208

[9Mx0.208

[so0L

[Res out of senice confirmation to HMI |

374/Res_Out_Serice_PB [mz209

[%aMx0.209

|BooL

[|raLs
[IFaLsE

|Ros out of service MHI Push button |

Student signature

Supervisor Signature | < -t

Lecturer Signature Al
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Log Sheet

Log No 16
No hrs 15
Runningtotal hrs | 112

HMI design 9/2/2021 to 9/3/2021

ure contro ] DWR CYMRU

DWR CYMRU
WELSHWATER

hl OqO.E h 100035 10001 10004 10000
Meny |Previous| Param. | Alarms (f8fe




ITIVAR = | Res_Out_Senice_Cntrl

|mz08 |seMx0.208 |BoOL | |FaLsg |Res out of senice ¢ 1 o HMI

374[VAR ¥ [Res_Out_Senice PB [m209 |20 209 |BooL [JFaL=q |Res out of senice MHI Push button
52 VAR ~ [Pump_pid_Manual_SP |p102 J2ahvvo. 102 [INT Lo 1] |sETPOINT
J—— = - — p— | p— | ——— - | p— T L T | ———
[—r— ==
— 73 | e
29/VAE ~ |Pumps PV _ [Dss oMo 68 [T o | [TREND
149)VAR ~ | Delvery_Pressure_SP [ps12 [eeMw0.512 [InT [Jo ] |[sETPOINT
31 VAR » [Pump_CV Ibso [=emwvo 60 [InT [0 ] |TREND

Tagging new buttons on the HMI screens using addresses from the PLC programme.

Student signature

Supervisor Signature | <

Lecturer Signature
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Log No 17

Log Sheet No hrs 15
Running total hrs | 127
16/3/2021 to 23/3/2021
The new programme was uploaded onto the PLC and tested.
Test Expected result Actual results
Download new programme System should run as normal | System ranas normal
with no issue
Switch system from level control | Pump should ramp up or down | Since the pressure was

to pressure control

to match the selected pressure

setpoint

below the setpoint of 13.5
the pump ramped up to

reach this setpoint.

Leave system running for

10mins

Outlet pressure should be stable

at selected setpoint

Pressure was maintained.

Open a flushing valve located
after pumping station which will

result in the pressure dropping

If the pressure drops then the
speed of the pump should
increase so that the setpoint is

reached again

As the outlet pressure
dropped the speed of the

pumps did increase.

Shut flushing valve

As the pressure will rise the

pump speed should reduce

When the flushing valve was
shut there was a bit of
overshoot, but the pump did
ramp down and level off at

13.5bar

Power down system (Mimic
power cut) as there is no UPS

connected to the PLC

The PLC should keep the new

PLC programme and should
return to normal state when

power is renewed.

After cycling the power, the

system did restart.
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16:26

18:20

1815

18:10
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1600
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The HMI was tested.

b:;r

P Speed 93 %

Required Speed 94 %St andhy

= 11 -
e |

2

GOMooo

Prezs
13.51

Student signature

Supervisor Signature

Lecturer Signature
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A very good detailed log
book
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GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS
Instructor

PAGE 1

PAGE 2

Text Comment. A good summary

PAGE 3
Text Comment. A good breakdown of elements in the table of contents
PAGE 4
Text Comment. Good table of figures
Text Comment. Good use of tables
PAGE 5
Text Comment. Good informative introduction
PAGE 6
Text Comment. Good diagram to support explanation of problem
Text Comment. Good explanation and ref source
PAGE 7

Text Comment. Specification gives a good overview of what is required. There should be
a detailed account of what system is going to be used and its requirements.

PAGE 8




Text Comment.

times

Text Comment.

Good Gantt chart with comparison of timelines for actual and predicted

Good use of table for test plan

PAGE 9
PAGE 10
Text Comment. Good explanation with supporting ref source
PAGE 11
Text Comment. Good argument with supporting source and example
PAGE 12
Text Comment. Explanation is informative about PLC and options for programming
PAGE 13
PAGE 14
Text Comment. A good evaluation of the programming possibilities with the PLC
Text Comment. Good supporting image
PAGE 15
Text Comment. Image supports explanation
Text Comment. Diagram shows the scaling parameters clearly
PAGE 16
Text Comment. Image supports explanation and requirements
Text Comment. Original system is explained and supported with good image
PAGE 17

Text Comment.

Text Comment.

Good explanation and supported with informative images

PID block shows all parameters



Text Comment.

AN image of the VFD would be useful here to support implementation

PAGE 18
Text Comment. Good design that meets requirements set out in spec
PAGE 19
Text Comment. Good images of HMI screen designs
PAGE 20
Text Comment. Good table of results
PAGE 21
Text Comment. Good trend indicating the PID control is operational
PAGE 22
Text Comment. Good explanation with supporting images
Text Comment. Out of service is activated on HMI
PAGE 23
PAGE 24
Text Comment. Good recommendation
Text Comment. This is a good mod to meet the customer needs
PAGE 25
PAGE 26
Text Comment. A good number of relevant sources used
PAGE 27
PAGE 28
PAGE 29

PAGE 30




PAGE 31

PAGE 32

PAGE 33

PAGE 34

PAGE 35

PAGE 36

PAGE 37

PAGE 38

PAGE 39

PAGE 40

PAGE 41

PAGE 42

PAGE 43

PAGE 44

PAGE 45

PAGE 46

PAGE 47

PAGE 48

PAGE 49

PAGE 50

PAGE 51

PAGE 52

PAGE 53

PAGE 54

PAGE 55

Text Comment. A very good detailed log book



GRADING FORM: CSG-RUBIC

EVAN THOMAS

RESEARCH-INFORMED LITERATURE

(

y‘ Research is good and plenty of evidence in the
solutions. 7/10 Good number of relevant sources.
8/10

KNOWLEDGE AND UNDERSTANDING

15/20

[

y"’ The specifications outlines the requirements but
should include details of the system requirements
5.5/10 Solutions considered are covered in good
detail and very good arguments are put forward.
8.5/10

ANALYSIS

- 14/20

[

y‘ Test results are fully explained and supported with
good images. Testing using tables and HMI tests
for customer requirements have been carried out.
HMI test showed full sequence . Monitoring graph
software used for trend analysis. 8/10 Conclusion
is good with relevant recommendations. 7/10

PRACTICAL APPLICATION AND DEP.

15/20




[

y"’ Good Planning methods used such as Gantt chart 20/25
with timeline comparison for actual and predicted
times . Chart contains required details. Test plan
using table of parameters is a good method for
evaluation. 4/5 Solutions considered are explained
in detail and very good arguments are drawn.
Good diagrams and images support the
arguments. 8/10 Implementation is explained in
detail. PLC config and program are covered very
well in this section. Good images and diagrams
support the process. 8/10

SKILLS FOR PROFESSIONAL PRAC.

[

y“‘ A very good report with a good logical sequence
and well written. 1 2/1 5



