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1) System Investigation

The P&ID can be used to analyse all sections of the system.

LT541 is a capacitance pressure transducer, which can be used to determine tank level. Its
output feeds into LC-541 to control the level in the cleaning tank. It controls the level with an

output to the drain valve (V500), and an output to LY541 which controls the DC pump (P1)

The cleaning tank also has two level switch interlocks, LS-542 and 543. These switches will
ensure that there is a safe level before temperature can be increased, whilst L$543 offers
protection against overfill, via a data link to DC pump (P1)

software interlock
TT511 is a PT-100 RTD, which is used as a temperature controller, TC-511. This RTD provides
temperature feedback to the controller, to control the temperature in the tank. TC-511
controls the temperature by operating the heating element to heat, and by operating the fan
below to cool.
FT-535 is used to monitor and control flow into the cleaning tank. The flow into the tank can
be passed through the cooling fans or bypassing it straight to the tank, by controlling through
V515 and V516. The output from this transducer is fed into FC-535 which controls the flow via
LY-541 to control the DC pump.

LS-541 is used in the sump tank. This will become an open circuit if the level drops too low,

raising an alarm.
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Figure 1- Section 1 P&ID




FT-531 monitors the flow of water into each rinsing chamber. The output from the FT goes to FC-531

which controls the flow via VF531 proportional valve, and via V510/11/12 inlet valves to each

chamber.

LS-544 is a level switch which effectively provides on/off control for the AC pump (P2).
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Figure 3- Instrument data




Datasheets for each instrument used can be obtained by manufacturer’s websites. Calibration data
and features such as sensitivity and accuracy can be crucial to choosing the right instrumentation for

a task. The accuracy required for the system can be achieved using all instruments provided.




2) Research

Industry 4.0 is a phrase used to describe the fourth industrial revolution, which primarily focuses on
automation and use of cyber systems. The phrase was initially used to improve the competitiveness

of the German manufacturing industry and has since been adopted to various industries worldwide.

Richards states that: ‘The vision of Industry 4.0 facilitates “cyber-physical production systems” in
which sensor-laden_“smart_products” tell machines how to go about being processed’ - German
Academy of Science and Technology (2014, p. 10). The overall goal of industry 4.0 is to convert industry
into a fully automatic system, with automatic decision making, monitoring and continuous control. A
key component of Industry 4.0 is the Internet of Things (loT) with features such as cloud storage,
artificial intelligence, and new communication techniques (2016). The use of Industry 4.0 can be
implemented into Instrument and Control systems. Control systems can be improved using several
key factors of Industry 4.0, such as remote access to control systems, improved efficiency through use

of robotics and automation and increased cyber security.

Instruments can be replaced with ‘smart’ equivalents, which communicate via the HART protocol.

Instruments using this protocol can communicate with each other, the control system or entirely
surname only

separately via other methods such as Ethernet (A. Guochen, 2010). Using Smart instruments can make

contrelsystems work differently, where they can primarily control, whilst using another system such

as PLC’s or SCADA for maintenance or acquiring data from the instruments. These smart instruments

can be calibrated whilst online and will generally offer a higher level of diagnostics than non-smart

equivalents. Features such as failure current outputs or transmitter-based alarm points.can-be used;

which offer a level of redundancy when used alongside a control system alarm point (Perelman, 2019).

Another example of Industry 4.0 is 10-Link, an extension of the IEC 61131 standard for PLC’s. 10 Link
is an alternative to DCS or SCADA and is another option of connecting instrumentation. The standard
provides a continuous communication link between instrumentation and controllers, with constant
access to all process variables and other factors useful for engineering/maintenance. The system can
be implemented on an HMI, providing a visualisation of the system. An 10-Link master is required,

with devices configured to communicate with it, in contrast to DCS architecture (Link, 2018).

Pepperl + Fuchs promote the use of 10-Link, and state that: “In any place that a digital or analogue
sensor is used, an 10-Link sensor can provide significantly more information, configurability and

control” (2017).




According to Pepperl + Fuchs, 10-Link capable instruments can be implemented in their own
preventative maintenance strategy, predicting process variables and potential for failure. Continuous
diagnostics can be used, which can be of use to any control or ESD system, improving the reliability

and functionality of the loop (2017).

Methods that comply to Industry 4.0 can be extremely useful for maintenance purposes. Whilst
improving reliability as suggested above, maintenance tasks can be performed much more efficiently,
meaning that systems can be repaired much quicker if required which would significantly reduce
process downtime. Instruments can be replaced with HART equivalents, such as those in Emerson’s
Rosemount range, or Siemen’s TH300 temperature puck transmitter, which converts mV signals from
thermocouples or resistance values from RTD's into a 4-20mA HART signal, as shown in section of

datasheet in appendix (Siemens, 2019).




3) Environmental, Sustainable Development, Commercial Risk and

Codes of Practice

The CIM system uses water and a highly diluted sulphuric acid. Sulphuric acid is one of the materials
regulated by Control of Substances Hazardous to Health (COSHH) regulations and therefore must be
used following several guidelines. A COSHH assessment should have been made and reviewed
regularly. The acid should be stored accordingly, with manufacturer safety data sheets (MSDS)

available. The HSE list all expectations for those working with hazardous substances (2020).

The system effectively recycles the water within it, so can be deemed as very sustainable. If the system
is properly maintained, there will be no leakages or any water losses whilst in use. All engineering
systems should be designed sustainably, using environmentally materials where possible and from
approved manufacturers with their own environmentally friendly codes of practice. Where possible,
local products should be used to reduce the impact on the environment with the carbon footprint left
by shipping activities. If the system is to be left for long periods of time, there are several issues that
may arise from stagnant water such as Legionnaires. A risk assessment should be made to ensure the
potential for diseases arising from stagnant water and all hazards should be controlled accordingly,

using HSE’s ACOP for ‘controlling legionella bacteria in water systems’ (2013).

Electrical components should be maintained regularly to ensure that they are performing efficiently
and effectively. If components start to deteriorate, they may consume more energy and reduce the

efficiency of the system.

Approved Codes of practice (ACOP) should be written with environmental and sustainable factors
considered. Many companies will write their own procedures and standards, which may follow IEC
standards. ACOP’s regarding analogue instruments involved in safety systems may be written
following IEC 61508 or 61511, 61508- Functional Safety standard and 61511-Instrument Safety
systems (2010) (2020).

Analogue instruments will be covered in the Electricity at Work Regulations 1989, and ACOP’s should

also be written to accommodate requirements stated in the HSE regulations (1989).

If a firm choose to implement this system on a larger scale, several considerations should be made. All
legislation stated must be followed and adhered to, of which the consequences of error may be
significantly higher due to the increased scale. Considerations should be made for all environmental
factors, including replacing acid at regular intervals. This may incur higher costs as it would need to be

removed correctly using a suitable waste disposal point.




4) Calibration of Pressure Sensor

Datasheets for all instruments are attached in Appendix.

A calibration was performed on the Druck LPM5380 pressure transducer. The sensor has an input
range of 0-5 bar, with an output of 0-10V. This would show that there is a static sensitivity of 2V/Bar.
If the sensor performed perfectly linear, at 0 Bar, the output would be 0V. At full range (5 Bar), the
output should be 10V.

Figure 4- Pressure calibration arrangement

0-10V is a standard signal voltage for instrumentation. It could be argued that other signals are more
useful, such as the 4-20mA as there is no signal loss across long distances, and the elevated zero can

suggest the difference between 0% input and a signal failure.

The Druck datasheet states that the sensor has an accuracy of + 0.25%. The maximum non-linearity
error and maximum hysteresis error is 0.6% of full scale. This therefore shows that this pressure sensor
is no longer operating as manufactured and should either undergo a full overhaul from manufacturer
or replacement. The datasheet states that there is a long-term stability error of +-0.3% per year, which

may suggest why the sensor has started to drift from linear values (Druck, 2008).




These errors are assuming that air regulator gauges and digital multi-meters are calibrated regularly

and within date.
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Figure 5- Pressure calibration results
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Figure 6- Comparing measured values with linear values, pressure calibration

The data gathered shows a zero error of 0.01V rising, and 0.02V falling, or 0.3% of range. The errors
throughout the calibration are relatively linear, suggesting that adjusting the zero of this instruments
will have reduced the error throughout the rest of the range. The highest error exists at 100% of its
range, or at 5 Bar. This suggests that a span adjustment should have also been made. If both
adjustments had been made, several retests would have been performed, adjusting throughout to
achieve a higher standard of calibration of the instrument, likely making the instrument within its

tolerance as per datasheet.

This is a good analysis
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5) Calibration of Temperature Sensor

A calibration was performed on a PT100 RTD, a Platinum film RTD which will output 100Q at 0°C, the

resistance from the PT100 was conditioned through a ConLAB RTT-2 for PT100’s. The temperature

range of this instrument is 0-100°C, with a current output of 4-20mA. This therefore has a static

sensitivity of 0.16mA/°C.

Figure 7- ConLAB RTT-2 RTD
Signal Conditioner

The results from calibration are as shown below:

Temperature (deg C} | Current (ma) Non-Linearity Error |Hysteresis Eror
Rising Falling Linear current (mA) |Current Rising (mA) |Current Falling {mA) [%

0 4 4 4 0] 0 0
10 5.6 5.6 5.6 o o 1]
20 7.2 7.2 1.2 o o (1]
30 8.8 88 8.8 0 0 [
40 10.5 10.5 10.4] 0.1 0.1 (1]
50 12.1 121 12 0.1] 01 0|
B0 13.7 13.7 13.6] 0.1 0.1 1]
70 15.3 15.3 15.2 0.1 01 0|
ED 16.6 16.9 16.8| 0.2 0.1 1.875
90 18.5 18.5 18.4] 0.1] 0.1 0)

100 20.1 20.1 20| 0.1] 01 0)

Figure 8- Calibration results temperature
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Temperature Calibration
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The results gathered can be placed into a graph to provide a visual representation of findings=RTD’s
are often chosen as they are extremely linear, and a PT100 is expected to increase 38.5Q per °C (TC,
2008). From this, it would be expected that the RTD will provide a linear output, which can be seen by
the very low hysteresis errors. It is likely that any errors, will be due to the signal conditioning device
(ConLAB RTT-2). The datasheet for this conditioning device states that its accuracy is +0.1%, which it
generally is. As can be seen from the results, the significant error arose with an input of 80°C, which
provided a hysteresis error of 1.875%. It can be argued that this result is an anomaly, and the test
should be reperformed several times to determine whether this is an anomaly, or a genuine drift. The
datasheet does also state that the results may differ by +0.05°C/10Q due to electrical resistance in
leads, although this was not seen during the calibration. The conditioner also provides excellent

stability, with £0.015% of its range/1°K.

After 40°C, an error of 0.1mA can be seen, rising and falling. As this error is generally linear, it may
suggest that the span may need a slight adjustment by adjusting the ‘s’ screw on the conditioner.
Apart from the anomaly at 80°C, this 0.1mA error still falls within calibration as per manufacturer’s

datasheet, so should be repeated to determine whether anomaly occurs again, replacing if so (2015).

Another good analysis
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6) Calibration of Level Sensor

A calibration was performed on an Endress and Hauser PMC 133 Pressure Transmitter, which has been
used as a form of level measurement. With a range of 7-23cm, and an output of 6-12.2mA, this
instrument has a static sensitivity of 0.3875mA/cm. With a set specific gravity, an increase in pressure

will indicate an increased level.
As:
Pressure = height x specific gravity
or
Pressure = height X density X gravity

P=hxpxg

The level in the tank increased, causing the level transmitter (LT) to increase its current output. A sight

glass was used as reference against the LT.

Figure 10- Sight Glass used as reference

Figure 11- LT-541, Endress and Hauser Cerabar
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The results from calibration can be seen below:

Leveljom) | Cument (ma) Mon-Lineasity Eror ysteresis Errer | LEVEL
|ﬂsing Falling Linear Current (mé] |Rising Current {mA} [Falling Current {mA} % |
Ll 6.1 6.1 Q.1 3225806452 Yo <
I| 6.6} 6.5 0.1125 5241035484 |M~ 040625
al 7| 6.9) 0125 5.64516129|
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Figure 12- Calibration results for level
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Errors can be seen throughout the calibration. A zero error exists on this transmitter, showing 0.1mA
away from its linear current output. When no level is in the tank, this transmitter should be zero'd, to
assist with the rest of the calibration. The error appears to gradually grow through its range, suggesting
that there is also a span error. At its worst, a linearity error of 6.25% can be seen, and a hysteresis
error of 10.48%. These errors may be exaggerated due to its poor zero and span adjustment. A zero
check and span check should be performed, to ensure 6mA at 0%, and 12.2mA at 100% before
checking the instrument through its whole range. The datasheet states that there is a +0.2% linearity
error and a +0.01% hysteresis error of its full range. The values gathered exceed the guidelines from

manufacturer and should therefore undergo a full rehaul/calibration or replacement.

The calibration method posed several potential risks to the quality of calibration. Using a sight glass
as a reference point is questionable, and can be subject to a difference of opinion, parallax error etc.
It may be more useful to perform this calibration by increasing pressure to this instrument using a
pressure calibrator. This will check the instruments response to a pressure input as designed and can
be measured accurately against its mA output. This will eliminate the likelihood of error using a poor
reference, and a calibrated input device (pressure calibrator) can be compared critically againstia

calibrated output measuring device (digital multimeter), to provide a higher quality calibration. (2015)
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7) Calibration of Flow Sensor
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Figure 14- Flow calibration graph
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1.8 1.13 1.67] -13

Figure 15- Flow calibration data

FLOW

Whilst performing this calibration, there was lots of potential for human error. It would have been

useful to have a good reference point, which can be used consistently. The values given differ greatly

from the valves expected from calculations. As stated, there was potential for human error in

calculation, butit still appears that this measurementis still not accurate and fit for purpose.

A standard turbine flow meter with a similar range (0-10l/m), provide a linear error of +1%. RS Pros’

radial turbine flow meter is a good example of this. The calibration data falls significantly outside this

tolerance, and therefore should be repaired or replaced. The high zero and span errors should be red

Datasheet of RS PRO radial turbine flow meter included in appendix.
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8) Design Adaptation for Maintenance and Reliability

Several changes have been made to improve the functionality of the CIM system. Each controller has

its own screen, showing maintenance technicians SP’s, raw and scaled values, offset etc. Relevant

buttons have been added to overcome any interlocks required to adjust controller. Each controller

can be seen working independently, but FC-535 can work alongside LC-541.

0 Y B W W W

Figure 16- Adapted HMI screen for LT-541
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Figure 17- Adapted screen for TT-511
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Figure 18- TT-511 5P tag

B P Smutstor

Figure 19- Adapted screen for FT-535, driven by LC
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Each button was labelled accordingly, as shown in fig. 22. Each screen was simulated several times to
prove functionality and reliability, and each performed correctly, before being tested on the CIM
system. The program was downloaded to the system via a VPN, to function test the screens alongside

the hardware. A table of results was made, shownin fig. 21.

BB FT Simudator

SIMATIC HMI

I e

Figure 20- FT-353 manually adjusting SP
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Test

TIA Simulation

Download through VPN

Control HMI's and move between them

Adjust SP through HMI

Monitor trends

Control valves through HMI

PID Control

Scaled, multiplier, raw values on each screen

Level Control

<|=<|=<[=[=[=<[=

< | |<|<|=<|=<|=<

Temperature Control

N-Level switch interlock
faulty. Retest required
once switch replaced.

Flow Control

Y

Figure 21- Testing table

22




9) Conclusions and Recommendations

Calibrations were performed and HMI screens were adapted to improve functionality of the CIM
system. Comments have been made in each section with regards to the quality and possible
improvements of each instrument. Procedures could be written to ensure that calibration tasks are
performed to the same standard every time, to improve likelihood of good maintenance taking place.
This will also assist with record keeping if any adjustments are made. Calibration records could be

kept, to assist with noting any patterns which may suggest instrument drift or potential failure.

The CIM system could be developed further. Features such as logins to screens to prevent
unauthorised access, promoting a cyber security aware workforce, or to reduce likelihood of

unauthorised personnel making poor adjustments to the system.

To improve the accuracy, temperature measurements could be taken, which will compensate for any

fluctuations having an affect on pressure, therefore affecting level measurement LT-541.

Good evidence of analysis
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10) Team Working

All members took an active role in calibrating and recording data, rotating to ensure each member
achieved a similar standard of calibration. Each task was discussed thoroughly prior to performing, so
each member fully understood their roles for the task. The plan determined that all members had the

same objectives and desired outcomes, with clearly defined methods on how they will be achieved.

All members discussed the HMI screens, and how they could be improved. Group meetings were held,
and the author implemented all changes the group discussed. Each member continually monitored
progress, to identify any mistakes which arose so they could be quickly amended. A group call was
held to test each screen after changes, with all sharing standards and expectations of the screens,

discussing where further improvements could be made.
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12) Appendix
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Operating instructions

Pressure Transmitter Cerabar PMC 133

Housing: synthetic (POM) or cas
see also Tl 105P/00/e aluminium

Protection: |P 65 (DIN 40050)

Wetted Materials

Process connection: 2.0401 brass or
14581 stainless steel (1.4571
stainless steel with high pressure
measuring cell)

Ceramic diaphragm up to 60 bar:
aluminium oxide ceramic 96 %
Process seal gasket up to 60 bar:
e.g. Viton, EPDM, Kalrez, efc.
Above 100 bar: 1.4401 special steel
diaphragm.

Accuracy

» Ceramic measuring cell
Linearity: 0.2 % or £0.5 % of
adjusted range

Hysteresis: better than 0.01% of
full scale

Installation: any orientation
Temperature variation typical
+0.15 %/10 °C of full scale, of the
measuring cell (see Table).

* High Pressure Measuring Cell
Linearity: #0.5 % of full scale
Hysteresis/Reproducibility: <0.1 % of
full scale

affects
of maximum S | s
Permissible Temperatures span -
Operating limits: T 810 point 02 %10k | 03 %0k
Housing: -20 °C ... +70 °C K span 02%nok | 03%0k
Diaphragm: -20 °C ... +80 °C
(up to + 130 °C for short periods)
Storage: —40°C ... +85°C
Technical Data W_"; Max. pemies. w ‘Wﬂl‘ﬂl—lﬂl
Meanring cells 02402 bar 10 bar 06 mbar 10K, G
+1bar 10 bar £30mbar10K &
1..+3 bar 25 bar + 60 mbarf 10K S
1. +Bbar 0 bar + 15 mbar 10K G
0..0.2 bar 10 bar + 06 mbar 10K 5
0. D4bar 10 bar £06mbarfi0K G
0.1 bar 10 bar + 15 mbar 0K Gor A
0.2ba 25 bar £30mbar 10K GorA
0..4bar 25 bar + 6.0 mbarf 0K Gor A
0.10bar 40 bar + 15 mbarfi0K GorA
0..20 bar 40 bar +30 mbar 10K Gor A
0..40 bar B0 bar +60 mbatioK GorA
0. 60 bar 00 bar +180 mbar 10K Gor A
* polysilicone 0ues100 bar* 400 bar 4200, 300 mbar 10K GorA
SerSor 0...250 bar* 600 bar 500, .c+ 750 mibar 10K Gor A
0,400 bar 600 bar 4B00,,.4 1600 mibar 10K Gor A

for high pressure

Figure 23- Endress and Hauser Cerebar PMC 133 datasheet
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SPECIFICATIONS

INPUT:
Janve: Pi-100 aceording o BS 1904
and DIN 4375 characlersil
Option: Pe-50, 500, Cu-10, Ni-

INPUT SPAN CHANGE: 3010 B10°C

INPUT JERD CHANGE: -55 fo +200°C
CALIBRATION:

Three Zeno” DIF switches,

Three "Span’ DIP swiches

and bo fise-duing pelenfiimetare

‘SENSOR LEAD RESISTANCE: < 500 fiwo ways)

LEAD COMPENSATION ERROR:
<H05CH00 lead resstance

Figure 24- CONLAB RTT-2 Datasheet

RTT-2

SUPPLY VARIATION EFFECT:
<40.03% of span for full change

ACCURACY (inchusing linearity, hysteresis and repeatabilny):
<40, 1% ofspan

LOAD RESISTANCE: Rmax (0] = (Vsupply - 10102
TEMPERATURE STABILITY: < 401 015% of span/i %
(OPERATING TEMPERATURE:

WeNrC

Option: -30tn +5°C

Sorage: 4o 49

HUMIDITY. 5 - 5% reiaise, non condensed

MOUNTING: Standad Jimm DIN ral
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Figure 25- RS Pro radial flow turbine meter datasheet
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SITRANS THIOO (4 10 20 mA, HART, versal)

Robust HART - THI0O
trangmittor

& 2aire device for 4 1o 20 mA, HART

* Mounting in ihe CONMBCIon Noac of M6 IETPETAILIT SONSOr
& Universal mput lor victually sny type of lempersture sensor
+ Confguratie over HART

W aenarns
* Compact design
¢ Figxible mounting and carter hole aliow you 10 SElect your pre-
ferred type of installas
¢ Galvanic isolabion
» Teer sockets for musmatens
 Diagrosics LED (greenimd)
» Sansor monilonng
PN CITWS GO SHor-Cacults
* Seif-manioring
¢ Configuration status stored in EEPROM
* SIL2 {with order nole C20). SIL213 (with C23)
. funcions. such a8 . opera-

ing hours counter, et
* Specisl characterishc
* Elpcromagnatic companibdity io EN 81328 and NE21

Wappiication
SITRANS THI00 ransmitiers can be wsed n all noustral sec-
Lori. IS COMDACT Bl2e miars et i con D rulaied in connec:
ton heads of type B or larger. The lolowing sensorg/signal
BOUFD0S CON DO CONNBCINA il Ion unb/real input moculs
» Fessiance thermometer (2 3, £4wre connecton)
* Tharmocoupies
* Restance based sensors and DO vollage sources
The output sgnal s 8 bad-ndependent direct curment of 41
20 mA cormesponding to the sensor charcienstic overlaid by
the digeal HART signal

Tranarmdtiars of the irirasically sale” type of protection can be in-

stalled wiihin patentially espiosive atmospherss. The devices
el the directve 201434EL (ATEX) as well an the FM and CSA
requirements.

¥ Function
Y"ESINANSTH‘"" HART. The e
a s-w?' kepaer-thpeed o SIMATK‘. PDM paramoter zabon soft
stoed in the

ware.
nan vcullll‘r momory [EEFM]
Once the SeNS0rs and POWer SUPDY have Deen Coracty con-
necled. fhwe Fanemkler oulpuls & kemoeritue-linear ouldut sig
nal and the diagnostics LED dispiays a green lignt In the case
of @ surmor Credk. the LED fashes red. an mernnad device leull is
Inchcated by a stmady red light

Th (st socket can be used o connect an aTrreler at any trme

g purposes checis. Tha output cur-
mcmwm«nmm intmerupiion, or even wimout open.
Ing the current loop

Figure 26- Siemens TH300 temperature puck
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1910603

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

78/100

Instructor

PAGE 1
PAGE 2
QM Good Structure
Report is structured exactly as stated in the assignment brief.
PAGE 3
PAGE 4
Text Comment. software interlock
PAGE 5
PAGE 6
PAGE 7
QM Improper Citation
Improper citation:
Improperly cited material. Please use the link below to find links to information regarding specific
citation styles: http://www.plagiarism.org/plag_article_citation_styles.html
Text Comment. surname only
QM Grocer's apostrophe
If you meant this as a plural word, don't use an apostrophe. This also applies to acronyms and
initialisms such as PLCs
QM Correctly cited

Nitatinn mMmathAd ~anfarme tA Haniard etandard wiall Aana
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QM Correctly cited
Citation method conforms to Harvard standard, well done.
QM Correctly cited
Citation method conforms to Harvard standard, well done.
PAGE 8
QM Correctly cited
Citation method conforms to Harvard standard, well done.
QM Grocer's apostrophe
If you meant this as a plural word, don't use an apostrophe. This also applies to acronyms and
initialisms such as PLCs
QM Correctly cited
Citation method conforms to Harvard standard, well done.
PAGE 9
QM Improper Citation
Improper citation:
Improperly cited material. Please use the link below to find links to information regarding specific
citation styles: http://www.plagiarism.org/plag_article citation_styles.html
QM Improper Citation
Improper citation:
Improperly cited material. Please use the link below to find links to information regarding specific
citation styles: http://www.plagiarism.org/plag_article citation_styles.html
PAGE 10
QM Correctly cited
Citation method conforms to Harvard standard, well done.
PAGE 11
PAGE 12

Text Comment. This is a good analysis



PAGE 13

PAGE 14
PAGE 15
QM Correctly cited
Citation method conforms to Harvard standard, well done.
Text Comment. Another good analysis
PAGE 16
PAGE 17
PAGE 18
QM Improper Citation
Improper citation:
Improperly cited material. Please use the link below to find links to information regarding specific
citation styles: http://www.plagiarism.org/plag_article_citation_styles.html
PAGE 19
PAGE 20
PAGE 21
PAGE 22
PAGE 23
PAGE 24
Text Comment. Good evidence of analysis
PAGE 25
PAGE 26
QM Good range of sources
You have demonstrated reading from a good range of sources shown by your list below
PAGE 27

PAGE 28



PAGE 29

PAGE 30

PAGE 31

GRADING FORM: NEW CSG-RUBRIC

BENJAMIN
BRICKLE

78

1. ENGAGEMENT WITH LITERATURE

(

y"’ Engagement with an extensive range of relevant and
credible literature. Consistently accurate application
of referencing with a few mistakes where source
name has been left out. (14/20)

2. KNOWLEDGE AND UNDERSTANDING

14

[

y‘ Excellent knowledge and understanding of the basic
underlying concepts and principles of the subject.
(16/20)

3. COGNITIVE AND INTELLECTUAL

16

[

y“ Excellent evaluation of the underlying concepts and
principles. Can interpret qualitative and quantitative

16




data accurately and with some insight. Excellent
ability to devise arguments using evidence and make
appropriate and valid judgements. (16/20)

4. PRACTICAL APPLICATION

[

I‘ An advanced application of a range of taught, basic
methods, materials, tools and/or techniques. The
context of the application is well considered, and
insightful. Excellent evidence of different approaches
to problem-solving in particular contexts and
proposes appropriate solutions. (16/20)

5. TRANSFERABLE SKILLS

16

[

y‘ Work is coherent, very fluent and is presented
professionally. Can work effectively independently
and/or as part of a team, with an excellent
contribution to group activities. Demonstrates
excellent skills for employment requiring the exercise
of some personal responsibility with an appetite for
further development. (16/20)
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