[image: ][image: ][image: ]
[image: ][image: ][image: ]
image1.png
Exercise 1

For the transmission network shown in Figure 1 calculate the sending end voltage (V%) for a load of 8 MW
(p.f. 0.85) at the load if only the circuit breakers along ‘Route A’ are in the closed position, along with the
fault MVA if a balanced three phase fault occurs at the load busbar. Addition data for the network is given
on Page 3. An apparent base power value of 100 MVA is to be used throughout Exercise 1, 2 and 3.

Discuss your answers in relation to compliance with UK power quality regulations. How might the
transformer tapping ratings given on page 3 be of benefit to the power quality of the network?
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Figure 1 — Transmission Network Diagram
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Exercise 2

For the Transmission network in Exercise 1 calculate the sending end voltage (V<) for a load of 8 MW (p.f.
0.85) at the load if ALL circuit breakers are in the closed position. Calculate the fault MVA if a balanced
three phase fault occurs at the load busbar.

Discuss how your answers vary from Exercise 1. What implications might this have for the power network?
Explain how the Transmission network shown in Figure 1 would be configured on an actual electrical power
Transmission network and why it would differ to Exercise 2?

Exercise 3

Using your calculations from Exercise 1 show the impact on sending end voltage for the same load but with
a power factor of 0.25, 0.5, 0.75 and 1. Explain your answers and discuss the types of load that can result in
a poor power factor on a power distribution network. How would you counteract a poor power factor?

The following assumptions may be made for all exercises:

® The transmission network is a balanced 3 phase system (the neutral may be ignored),

® The overhead line and underground cable models can be based on the ‘short transmission line” model
and can be assumed inductive in nature,

* Voltages are taken to be phase to neutral values.
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The data for the network is given in the tables below:

Cable Parameters

Voltage (kV) GroupName  Length (km) Impedance (@/km)  Resultant Impedance (Q)
Resistance Reactance Resistance  Reactance
275 AOHL 1 6.5 0.015 0.03 0.0975 0.195
275 BOHL 2 65 0.015 0.03 00975 0.195
132 AUGC 1 0.5 10 10 5 5
132 BUGC 2 0.4 125 105 5 42

Transformer Data

GroupName  UnitNo  Winding Volts (kV) Tap Range (%) Taps (no) Phase Sequence Impedance (Per-Unit)

Primary Secondary Plus  Minus Resistance Reactance
Hemispheres A (500 MVA) 1 400 275 10 20 19 0.007 025
Hemispheres B (500 MVA) 2 400 275 10 20 19 0.007 026
Moving Pictures A (250 MVA) 1 275 132 43 15.7 15 0.025 045
Moving Pictures B (250 MVA) 2 275 132 43 15.7 15 0.025 045
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Report Format:

The report must:

All answers should include the real and imaginary parts from your calculations,

Be word processed with page numbers in the bottom right of the footer,

Written in Times New Roman font, with hand mathematical workings transferred to
equation editor,

Have your name and student number in the header of the document,

Have a table of contents,

Each figure must have a number and appropriate title,

Be referenced using the numerical method,

Not have more than two internet based references.
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Allocation of marks

Aspect of assessment Maximum | Awarded
Mark Mark

Per Unit | Exercise 1 Mathematical workings and solution 13
Analysis Discussion 20
Exercise 2 Mathematical workings and solution 13

Discussion 26
Exercise 3 Mathematical workings and solution 8

Discussion 20

Presentation (following report format) & referencing 10

Section A Total 110

Overall Score

(%)
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Feedback — General Examples of Assessment Criteria

Mark | Grade | General Comments Presentation and ‘Well written and Clear & Unambiguous | Evidence of Substantial
(%) Report Structure Concise Summary Page | Writing Background Research
>80% D | Work of the highest technical quality. Fully satisfying | Easy to read. Highly ‘Well written. Work ofa | Well written. Almost Thorough presentation of

the assignment question as set in all areas, maximising | professional inlayout. | publishable standard. error free. Work of a awide range of high
the full learning potential. Some opportunity for very Care taken with the Fully encapsulating the | publishable standard. quality research
‘minor improvement but overall a professional piece of | minor details (lists, report’s content and materials.

work. headings, fonts etc) findings.

701079 | D | Again work of extremely good technical quality. Most | As above but with ‘As above but perhaps Similar to above. May be | The results of a range of
areas of the highest order but with some opportunity for | perhaps minor with not as much afew minor research material is well
improvement in a few areas. Nonetheless a professional | presentational flaws. precision and very minor | typographical and or presented.
and well presented report. emrors. ‘grammatical errors.

601069 | M | Work thatis well above average. Some areas (suchas | Not quite of the highest | Summary too long or too | Easily readable and with | Likely to have quite a
presentation may be excellent) whilst the overall mark is | standard probably due to | short. Perhaps not few major errors and few references although
brought down by less satisfactory work in other areas (eg [ lack of consistency (eg | adequately stating any | mistakes. Howevernot | perhaps from the same
referencing). The work does not have the consistency of [ in use of fonts, headings | findings from the report. | of publishable standard. | (or few) sources and a
high quality technical content to warrant a mark in the A | etc). heavy reliance on the
‘grade category. intemet.

50t059 | P | Average toabove average quality technical work. Itis | Possibly a few serious | A satisfactory summary | Likely to have too many | A limited range of
Tikely that work with marks in this category have some | flaws in presentation. but lacking in real detail. | errors to warrant a higher | background research or
Serious flaws which bring down the overall mark. Most | For example no binding | Not enough information | mark. Probably needs | little attempt to review
areas will have potential for some improvement. orlackingasummary | to tell the reader exactly | careful proof reading. | materials presented.
Presentational instructions may not have been followed. [ section. Could simply be | what the report contains..

untidy.

451049 | P | Work thatis of below average technical quality. The Presentation guidelines | Not very well written. | Not very well written. | Very limited range of
report may be too brief, unstructured, badly written, lack [ not followed. Sections | Sometimes difficultto | Sometimes difficultto | material used to inform
any real technical content and/or poorly presented. Most | missing or incomplete. | follow. Lacking follow. Sentence and the report.
areas of the report will have serious flaws or have clarity. Not really saying | paragraph construction
potential for vast improvement. Work i this category is much about whatisin | notalways good.
often hurried or completed on the day of submission! the report. Perhaps writing that is

too verbose or too long.

401044 | P | Work thatis only just satisfactory. Often reports with | Serious problems are No summary but the ‘Writing only justofan | Likely that all
such low pass marks are let down by a lack of technical [ likely such as lack of contents of the summary | acceptable standard background is taken
content, research o of report planning. All areas flawed [ binding, no title page, | included elsewhere. Ora | Many sections requiring | from one or two sources
and have potential for improvement. important information | summary which presents | re-writing and/or proof | (intemet based).

lacking etc. Imost no detail on what | reading.
is in the main body of
the report.
<40 F | Poor quality work that is unsatisfactory in most areas
‘with little or no evidence of understanding of the area or
of application to the task. Marks of this level indicate Very few reports in this module fall into these categories. Where they do more specific feedback will be given.
that the student is not working at 1* year FD level.
0 F | Plagiarised work or work that has been done in
collusion.





