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1. INTRODUCTION and AIM

This course is designed to examine the more important aspects of the non-fossil fuel aspects of Energy Resources and will draw extensively on ENV-2A14 (or ENV-1A80) parallel for the first few weeks of the course.  The course will consider many areas including the physical, technical, economic, social, environmental and political aspects of many forms of energy.  An important underlying theme in the course will be the need to consider the interaction between all of these aspects particularly in decision making in Energy.  It is clearly impossible to cover all of these topics in great depth in the formal part of the course. So that more time can be spent on particular energy sources, some forms of energy may be covered only briefly. You will be directed to further reading to supplement these areas. The course will cover Energy Resources, Supply and Conversion. Little reference will be made to Energy Conservation as this forms the basis of ENV-2D02 to be taught next year:   There will be a little cross reference to ENV-2D06 also taught next  year.

By the end of the course you should: 

SYMBOL 183 \f "Symbol" \s 10 \h
appreciate the environmental impacts of all energy resources

SYMBOL 183 \f "Symbol" \s 10 \h
be conversant with the pros and cons of the different types of nuclear reactor as well as the arguements for and against nuclear power including aspects associated with the nuclear fuel cycle and disposal

SYMBOL 183 \f "Symbol" \s 10 \h
understand the basic technologies of renewable energy resources and be capable of doing simple projections on future supply.

SYMBOL 183 \f "Symbol" \s 10 \h
informed over the method of electricity distribution and in particular the latest moves towards the New Trading Arrangement.

SYMBOL 183 \f "Symbol" \s 10 \h
be capable of doing objective comparisons between different mdoes of energy production, conversion and distribution including simple numeric comparisons on magnitudes.

As transferable skills you should improve

SYMBOL 183 \f "Symbol" \s 10 \h
your ability to work effectively within a group

SYMBOL 183 \f "Symbol" \s 10 \h
your presentation skills

SYMBOL 183 \f "Symbol" \s 10 \h
your confidence in making simple quantitaive projections and numeric comaprisons

2. METHOD OF TEACHING

The teaching slot for Energy is allocated three one hour lecture slots and one three hour practical slot as follows:-

                Wednesday 09:00 – 10:00     Room  SCVA Annexe 0.01

                Thursday    12:00  - 13:00     Room  Arts A3.02

                Thursday     14:00 – 17:00    practical – mostly Lab  A/B or D  but see Practical Handout for details

Monday      18:00 – 19:00     Room  S3.05:   used as briefing session for selected groups in weeks 2 - 4 while        Introduction to Energy is running - thereafter it will been used as a lecture slot.

Week 12 will be devoted entirely to a revision period with revision sessions timetabled in the official slots.

The timetable arrangements below are provisional as Alan Kendall and I may have to swap the times at which we are giving some aspects of the course.

I would hope to keep the lectures informal, and allow opportunity for discussion, so feel free to put a point of view you you wish.

The practical classes will take a variety of forms, and in some new material will be introduced as it is not appropirate to teach this in lectures. Students are reminded that it has not been uncommon for aspects of the Energy Courses which have only appeared in the practicals to form the basis of an examination question. 

There will be a limited amount of basic mathematics in the course,. however, we do expect you to be numerate.  Most of the numeric work will involve simple arithmetic i.e. multiplication, division, addition, and subtraction, although in the case of  many of the renewable Energy Technologies a knowledge of the physical principles behind kinetic and potential energy will be needed.  This will be introduced only as an when needed, and only in the most simple form.  In addition the physical aspects behind thermodynamics are important for both nuclear energy and some forms of renewable energy (particularly Geothermal Energy).  The physical statements will be kept at a basic level to give sufficient grounding for topics in current debate such as types of nuclear power station, and the magnitudes of the renewable resources, and considerations of energy storage systems.  

We shall be discussing trends in energy supply and we will normally use graphical approaches to projections rather than formal statistical methods.

In the week following the course,  and before examinations start,  a series of revision session will be given at the times of the normal lectures/practicals.

3.  PRACTICAL GROUPS

The organisation of the practicals will require you to work in  groups of two or three.    The groups will be numbered 1 – 15.  Four such groups will be aggregated into a project group of typically 9 -12 people, numbered A - D.,  To avoid confusion, your particular group of three will be referred to both by the Project Group and number group  i.e.   A2,  B5,  C11,  D15 etc.

The provisional practical program is  included in the practical handout which will be distributed in the first Practical Period on Thursday week 1. In some weeks it may be necessary for project groups to do one practical on either the formal Thursday afternoon or on a Thursday morning (9-11) or the preceding Tuesday afternoon.   In this way it should be possible to finish the coursework earlier, allowing you more time for revision.  No one group will be expected to have a practical outside the formal period in more than one week.  

Apart from the practical in week 1,  there will be 4 practical sessions devoted to Renewable Energy, and 5 allocated to group work for the Project.  One of these project sessions will be a formal seminar,  while two being available for group discussions,  and 2 for general project work.

4.  COURSE WORK

4.1  Coursework Assignments
The will be two components to the Continuous Assessment associated with the course in 2005.  Part A will relate to the Practical sessions and will constitute 25% of the total marks.  Part B will relate to the Project and will constitute 75% of the marks.   Part B will be divided into three sub-sections

The relevant due dates are set out in the time table below.

4.2  The Practical Assignment

This assignment will cover the three practicals of Wood energy,  Wind Energy and Solar Energy.  A special booklet will be produced and handed out in Week 2.  THERE WILL BE ONE BOOKLET PER PRACTICAL GROUP OF THREE (occasionally 2),  and it is this group booklet that will be handed in at the end.  It is intended that you should not spend much time outside formal practicals,  but should book the data as you go and enter the relevant comments in the spaces provided.  The space is deliberately restricted so be concise!

In these practical note-books it will be expected that each member of the group will take responsibility for ensuring that a separate practical is fully written up.  While the norm will be to award all members of the group the same mark, individual marks will be awarded if it appears that the contributions from the group are uneven. 

It will be the responsibility of each member of the group to take charge in one of the three practicals.  His/her name must be clearly identified for each practical.  

The marks for Part A will be allocated as:-

1)
for the Wood Energy Practical                                               - 20%

2)
for the Solar Energy Practical                                                - 20%

3)
for the final part of the Wind Energy Practical                     - 20%

4)
for the feature delineation in the Wind Energy Practical     - 20%

5)   for the letter to the Editor



       - 20%

IT is expected that one member of each group will complete the lab book for the practicals 1 - 3.   Practical 4 will arise from collaborative group work,  and a single group mark will be awarded.

YOU ARE REMINDED THAT YOU ARE EXPECTED TO COMPLETE THE RELEVANT SECTIONS OF THE BOOKLET DURING THE PRACTICAL SESSIONS.  IT IS NOT INTENDED THAT YOU SHOULD BE INVOLVED IN EXTRA WORK OUTSIDE FOR WHAT IS ACTUALLY HANDED IN.

YOU ARE ALSO REMINDED THAT EACH GROUP WILL REQUIRE TWO BLANK BUT FORMATTED, high density floppy disks for the Wind Energy Practical Session 2 (see timetable for session for your group)

4.3   The Project

The project will be in three sections as indicate in Section 5 of this handout.  The Marks will be allocated as follows:-

B1)
60% for the individual report

B2)
20% for the individual seminar presentation

B3)
20% for the group scenario 

     [However there are two options you can take for this item - the easier option will result in this element being marked out of 95% rather than 100% - see the detail about the Group Scenario].    For this Scenario all participating members of the group must sign the final scenario.

For adminstrative convenience,  part B3 will be a separate mark.   Parts B1 and B2 will form a joint mark.

 To avoid any possible misunderstanding the transcripts of marks for this course will appear with

Examination   67%

Practical   Assignment           -     8.25%    

Project sections (B1 and B2)  -   19.8%

Project section B3                  -    4.95%

Guidance for each of these components is given in the relevant parts of Section 9 of this handout.  To summarise the key points. 

1)
The seminar presentations in weeks 7-8 should last no more than 7 minutes and should be directed towards the projections and associated assumptions.

2)
The individual report should be typically 1500 - 2000 words long and may either be a general review of the subject area,  a specific part (e.g. the technical, economic etc.)  or you could expand on the methodology and assumptions made in your seminar presentation.  Whichever you choose,  you should give a summary table of your projections within the report at some point.

3)
The group scenarios should be concise (no more than 1000 words),  should give the key projections and the policies that your group intend to implement to ensure a reasonable chance of success.  This report MUST be signed by all contributors in the group.  In the unlikely event of serious disagreement in the group,  then a minority report is permitted,  but both the major and minor reports MUST be bound together.

In the past it has been the practice to photocopy all the individual reports and bind them as a group so that everyone can use them as a valuable resource during revision.  This has been welcomed by all previous students, and I intend to do the same this year.  

These bound report will be deposited in Restricted Loan.  However,  it will mean that TWO copies of your individual report will be required - one for marking,  and the other for general access.

4.4   Timetable for Assessment

Please note: this handout was prepared before details of Lab and Room bookings were available.   The following is the provisional schedule.  Please consult the ASSESSMENT NOTICE BOARD outside Fiona’s Office for any changes which may arise if the the expected room bookings do not materialise.. 

Week 1           Project Work Set and a start is made
Week 2           Practical  Assignment Set
Weeks 2 - 6    Preparation of  data for individual reports and seminar presentation
Week 7          Seminar Presentations

Week  8         [Wednesday]  Individual Report (TWO COPIES) to be handed in [14:00 am]

Week  8  or 9    Work on  Group Scenario Discussions and Wind Energy practical

NOTE:   it is important that you get to the   during your group Scenario Discussions during the session in Week 8 or 9.
Week 10          Finalise  Group Scenario

Deadline for Group Scenario Submission:  Friday 14:00

Week  11        Letter to Editor Practical  and finalising  practical write ups.

                        - deadline for submission  at end of Practical Class.  

5. LECTURE PROGRAMME

The timetable shown below is subject to change when the Room Bookings are known.. Not all the topics listed will be covered in the lectures. Some will be covered only in practicals or as private reading.

Week 1        Introduction to the course, brief revision of units 

                     Energy Vectors

                     Example of contradictory evidence on energy issues.

                     History of Electricity Supply in UK (a little overlap with ENV-2B19)

Week 2        Electricity Generation,   AC/DC issues and relevance for renewable energy sources

Week 3        NFFO, Renewables Obligation, the POOL and New Electricity Trading Arrangements.  

                      Environmental Impacts of Energy Sources (Fossil Fuels,  Nuclear,  Renewables 

- an overview).  The Thursday lecture slot may be used for a practical with the lecture deferred to later

Week 4       The carnot Cycle;  Power Cycles;  Application of thermodynamics to conventional, 

                    renewable and nuclear  generation

Weeks 5-6 Introduction to Nuclear Power; basic physics (1 lecture)

                   thermal reactor types; advantages/disadvantages; (2 lectures)

                   fast breeder reactors; fusion; (1 lecture)

                   the nuclear fuel cycle;  (1 lecture)  

                   Nuclear Power  economics,   waste disposal;  hazards  ( Alan Kendall - 2 lectures )

Week 7  - 9      Renewable Energy -   Solar, Wind Tidal, Hydro, Wave, Biomass

Week 10        Nuclear Power economics, waste disposal; hazards (Alan Kendall)

Week 11     Geothermal - (Alan Kendall) 

Week  12           This is after the end of the Course, but  special revision sessions will be held.in the

                           lecture and practical slots.

If time permits,  one lecture on Energy Storage - which is particularly important for renewable sources will be given.

6. PRACTICAL PROGRAMME

Full details of the practical programme are included in a separate document.

Essentially there will be 

                4 practicals devoted to renewable Energy  topics

                1 introductory practical and initial project work session

                2 sessions to work on project - with informal advice given on specific topics

                1 project presentation

                2 sessions to finalise group scenario

1 practical - as yet unallocated – may be used solely to complete write-up of practicals

7.  READING LIST -  Essential Reading

General Information

Either

Library Class
Comments






1.
Ramage            Energy: a guide book

    Oxford    1997


TJ 163.2 RAM
On reading list of ENV-2B14

[11 copies in BookShop - 12/01/01 more due by end of month]

or




2.
Blunden and Reddish   Energy Resources and Environment  Chapters 1, 4,  5, 8

5 copies on order in book shop

Library copy being recalled to restricted loan

also on reading list of ENV-2B19

Nuclear Power

Unfortunately there is no ideal book now within a realistic price range the following two books are out of print,  but there are copies in the Library.

Either





Patterson W.  Nuclear Power    

           Pelican      
TK 9145 PAT
now out of print unfortunately.

All copies being recalled to restricted loan

or





Pentreath   Nuclear Power, Man and the Environment  Wykeham Science Series 


TD 195.EA PEN
now out of  print

3 copies being recalled to restricted loan

I am exploring the following alternative books and have ordered copies for myself to consult.  I will appraise them and then order copies for the BookSHop if they seem suitable. 

Either





Prospects adn stategies for Nuclear Power - published by Earth Scan



or





The prospects for nuclear power in the UK:   The Stationery Office



Renewable Energy Sources

Either




1.
Flood, M.  Energy without End  (1991)            Wildwood/FOE



13 in book shop (12th Jan 2001) 

Library copy being recalled to restricted loan,    

or




2.
Twidell and Weir: Renewable Energy Resources  Spon 1985

6 copies should be available from Book Shop  by early February

or




3.
Boyle, G.  Renewable energy; Power for a sustainable future:  OU Press (1996)

Copies on order for Book SHop

or




4.
Hazen, M  Alternative energy: An introduction to alternative and renewable energy sources.

copies on order for Book Shop

also a useful general article

8.        Edge and Tovey (1994)  Energy:  Hard Choices Ahead:  In Environmental Science for 

                     Environmental Management (Ed.  T O'Riordan)  Longman (Edition 1)

Other Useful References mostly for use in projects (* items are in restricted loan or are being recalled as of 21/1/01)

Johansson, Kelly, Reddy, and Williams:  Renewable Energy:  Earthscan Publications 

                        [Library Class TJ 807 JOH]* a large book covering all renewables in some detail

International Energy Agency:  Renewable Sources of Energy.  OECD   Paris  1987   

Ross, D   Energy from the Waves:   Pergamon  1981 and new edition 1995?

Anderson, L.L. and Tillman, D.A.   Fuels from Waste   1977

Armstead H. 1983  Geothermal Energy, Spon London  1983  [Library Class TJ 280.7 ARM]

Conroy   What Chance Windscale   FOE   1978

Cottrell, A. Howe safe is nuclear energy  Heinemann   1981

Council for Science and Society:  Deciding about Energy Policy  (1979)
HMSO Royal Commission on Environmental Pollution 1976 - the Windscale Enquiry

Hoyle, F.   Energy or Extinction   O.U. Set Book   Heinemann   1981

Hoyle & Hayle   Commonsense in Nuclear Energy   Heinemann   1981

International Energy Agency:  Energy Policies and Programs of IEA Countries 1986 [Library Class HJ 6200 INT]*

Lovins, A.   Soft Energy Paths     1977 [Library Class TJ 163.2 LOV]*
Leach, G.  A low energy strategy for the U.K.   (out of print but in library)   1979

McVeigh, J C.  Energy around the World:  Pergamon Press  1984

Palz,  W., Coombs, J. and Hall, D.O.   Energy from Biomass  Elsevier  1985  

                         - a collection of several conference papers.

Ross, D   Energy from the Waves:   Pergamon  1981

Ruadisilt, L.C. and Firebaugh, W.M.   Perspectives on Energy   1983

Szokolay   Solar energy for building   Architectural Press   1977

Taylor, R.H.   Alternative Energy Sources   1983

Weyman-Jones, T.  The Economics of Energy Policy:    Gower  1986

UKAEA-ETSU An assessment of renewable energy for the UK [Library Class TJ 163.2.ENE]
There are also numerous publications on Energy in the Energy Publication Series - see below
Periodicals

Journals of general interest, such as NATURE, NEW SCIENTIST, SCIENCE, SCIENTIFIC AMERICAN, etc. often carry articles on energy topics.  The following periodicals, held by the Library, are also of importance:-  

     Energy Management* (mostly for Energy Conservation, but does sometimes include Energy from  Waste,  

     Financial Times - for daily information on Electricity Pool Prices,       

     Geothermal Energy

     IEE Review,     

     Review  (published by ETSU) - now available on INTERNET - http://www.etsu.com/NewReview/

Other journals which may also be of use for individual Projects:

     Annual Review of Energy

     Appropriate Technology (re. energy in the Third World)

     Atom (the magazine of UKAEA) - while mostly covering Nuclear size does from time to time have

     review articles on the renewables

     Energy Economics

     Energy Policy

     Futures

     Impact of Science on Society

     Interdisciplinary Science Reviews

     Natural Resources Journal

     Ocean Engineering

     Oceanus

     Risk Analysis

Official Publications

There is a considerable quantity of material in the official publications section, the following are just some of the major items:

Department of Energy/Digest of UK Energy Statistics

Department of Energy/Energy Papers 1-66  -   THESE ARE KEY ITEMS FOR MANY OF THE PROJECTS AND THE KEY ONES ARE LOCATED  IN RESTRICTED LOAN.   There are separate Energy Papers on most of the renewable resources

Some of the key Energy Papers of relevance (some are a little dated, but give useful background info).  Latest ones are particularly important - e.g. EP > 55.

Energy Paper 9 (Geothermal), 16, (Solar), 21, 46, 57 (Tidal), 44 (Wave), 42 (Wind),  55, 62 (Renewable Energy in UK),  29, Energy Projection Methogoly, 65 (Energy Projections),  66 (Energy Consumption in UK),  45, 47 (Transport).  etc.   Further papers like 58/59 give projects on CO2 emissions etc.

Energy Paper 68 is linked directly from the WEB
Department of Energy/Energy Trends  (published Monthly  )

Department of Trade and Industry - Energy Reports 1994-2000

Electricity Council/Annual Report  (Until 1989)

Electricity Council/Handbook of Electricity Supply Statistics  (Until 1989)

Official Publications contd.

ETSU  Various short papers on Renewable Energy - can be obtained by writing to:-  ETSU,  Building 156,  Harwell Laboratory,  Oxfordshire,  OX11 ORA.

For some aspects of the project there may be odd points contained in

National Coal Board/Annual Report and Accounts

National Grid Company Annual Reports

National Power Annual Reports

Nuclear Electric Annual Reports and Accounts

PowerGen Annual Reports

Radioactive Waste Management Advisory Committee/Annual Report

Select Committee on Energy/Reports and Minutes of Evidence

UKAEA/Annual Report and Accounts

UN/Yearbook of World Energy Statistics

OECD Energy Balances

Other Energy Documents of more relevance to ENV-2B14 and ENV-2B19, but may also be of use in the Projects.

British Gas Corporation/Annual Report and Accounts

Central Electricity Generating Board/Annual Report:   also Statistical Yearbook  (until 1989)

Commission on Energy and the Environment/Coal and the Environment 1981

Department of Energy/Development of Oil and Gas Reserves of the U.K.

8. Associated Field Course ENV-3C04 

[note this is available to both 2nd and 3rd Ydear Students] 

· Saturday 5th April – Saturday 12th April inclusive

· [please note:  if there are students with a Field Course starting on 12th April arrangements will be made for you to transfer directly to that Field Course] 

8.1.  Location:

                Orkney Islands in self catering cottages

8.2  Schedule

       Saturday: Depart Norwich  05:55 Train to Aberdeen > Ferry to Kirkwall arrive 23:00

       Sunday:  late morning – general orientation of Orkney Islands and visit to some sites.   

                      Late afternoon:   planning exercises for week.

Monday – Friday:   Selected group exercises interspersed with a few local visits to Wave Energy control facility,  Kirkwall Power Station, and possibly  also oil refninery

8.3  Thursday evening – presentation of projects

8.4   Friday:   catch  overnight ferry to Aberdeen and train back to Norwich – arrive late afternoon.

8.4 There are changes in the way field courses are charged  and information on how much it will cost you will be given  towards end of January.  The cost  should be soemwhat less than £100.

8.5  For those of you who have not already given me details, I shall need details from all those attending reg arding date of birth,  Home Address,  and   nationality for security purposes.

Details of PROJECT ASSIGNMENT:   AN ENERGY SCENARIO FOR THE UK
9.1 Aim.

The aim of the several sessions devoted to the project is to project energy supply and demand in the UK up to the years 2020   and 2030,  to formulate an energy policy for the UK.    The project will constitute 75% of the course marks available for the course.   

There will be three separate parts:-

a)
a seminar presentation   (effective percentage of overall project mark - 20%)

b)
a report   (effective percentage of overall project mark - 60%)

c)
a group report   (effective percentage of overall project mark - 20%)

The marks for (a) and (b) will be aggregated into a single mark.  That from (c) will be separately recorded and will be the same for all members of the project group

9.2 Organisation   

The project will be undertaken as part of a group of 9-11, known as the Project Group.  This will consist of 4 practical groups each of 3 (and occasionally 2) people.  There will be 5 separate periods allocated to work on this project apart from time spent by you either individually or in groups.

The sessions will be arranged as follows:-

Session 1   during the second part of the practical period in Week 1.

Group allocations will be decided during the first lecture and the first hour of the first practical and during the project session,  the groups will work individually with the following aims:-

1)
  to allocate specific tasks to each member
2)
  to discuss general philosophy of the group
3)
 to answer (in written form) some key questions which will be needed by some members in the group in their research.

Sessions 2 and 3 will be two  sessions instead of practical periods (see practical timetable for details).  The timing of these sessions will vary from project group to project group to avoid congestion in the library and to ensure the formal practical sessions are of manageable size.  You will be able to meet as a group in a seminar room to discuss progress or problems.   There will also be guidance sessions given to each of the groups during one of the briefing sessions on Mondays Weeks 2 - 4 at 18:00.   Note you will need to come to only one of these sessions.

Session 4  will involve individual presentations to other members of your group regarding the projections of your particular chosen field.  This session will be in  week 7.  The seminar presentations will concentrate on projections and assumptions behind then - NOT AT THIS STAGE ON TECHNOLOGY OR POLICY.  The presentations will be limited to 7 minutes each allowing 2 - 3 minutes for comment by other members of the group.  The presentation will constitute 20% of the total marks for the project.  

More information about the format of the project presentation is given in section 5.7.

Session 5    will be held in week 8 or 9 when  groups will discuss the projections made, and from them formulate a policy for the UK up to the period 2020 - 2030.  A combined group scenario which must be concise (not more than 1000 words maximum) which will summarise the projections (amended if necessary)  and the general policies which must be initiated to ensure that your scenario has a reasonable chance of succeeding.  This report will constitute 20% of the marks and all contributing members of the group will be given the same mark.

More information on how to make efficient use of this period is given in section 5.8.

The remaining part of the coursework will involve a report on the specific topic you undertook.  In this you are free to slant the report either from a technical stand point,  or from political stand point,  or even to go into depth about the methodology of hour you developed your projections.  Some of the best reports in the past have chosen the last method,  but there have also been excellent reports choosing the other approaches.   Whichever approach you decide you MUST include tabular or graphical information about your projections.

9.3  The Task

Energy is an important part of every day life, but energy policy decisions have a life span far longer than the time scale of a normal Parliamentary session.  Decisions taken now will take at least 10 - 20 years before a significant difference will be seen.   It takes 7 years + to build a conventional power station,  and each one of these (if replaced say by wind turbines) would typically require 10 000 to 20 000 such turbines (depending on size) and these too will take some time to build.  Equally,  new measures say for fuel efficiency in vehicles will take 10 years to become fully effective because of the life span of the average car.   

To tackle the project,  each member of the group will tackle a specific part of the project either relating to the demand or the supply side.   Each person will be expected to concentrate primarily on his or her allotted topic, but to contribute to group discussions as a whole in the formulation of the energy strategy for the UK.

During the first session, your first objective will be to allocate the various projects among members of the group and to discuss several key points which will affect the development of the project.  The separate projects are:-

A)   Energy Demand

1)
domestic sector requirements

2)
industrial sector requirements

3)
transport

4)
commercial/other sector requirements

B)   Renewable Energy Resources

5)
     solar energy

6)
     wind energy

7)
     wave power

8)
      tidal

9)
      hydro power  

10) biomass

11) energy from waste 

12)
geothermal

      [if  there are 13 people in the group then the 13th person should investigate fuel cells and the hydrogen economy during the scenario period.  Alternatively you could divide the biomass section into transport and non-transport section].

If your group has fewer than 12 people,  then you should omit the following topics

Number in Group
Omit

11
11

10
11 and 4

9
4, 7, 11

8
4, 7,  11, and 12

Each group must ensure that topics 1 - 3 are covered.   Please note that option 3 is not available to those who did ENV-2D02 last year.

Once you have allocated tasks,  you may wish to nominate a group co-ordinator.  Several groups in the past have found this an effective way for communication,  but the choice is yours.

The following questions should now be discussed, and a short written answer to each (no more than 2/3 sentences) should be handed in at the end of the practical period.  These will be typed and distributed to all members of your group so that each of you can refer to the groups general philosophy when doing your own project.

Questions to Consider in the practical Period in Week 1 - WRITTEN ANSWERS TO BE HANDED IN AT END OF PRACTICAL IN WEEK 1.

The final scenario that the group produces should be consistent with the answers you make to the questions.  You are free to change your mind,  but in that case,  there should be an Appendix to the final report indicating the circumstances which led you as a group to change your opinion.

1)  Will you allow people to freely choose which of the available fuels they use?  If not what sort of constraints will you impose.

2) Will you allow freedom of mobility?  If not, can you reconcile the problem that you might be restricting the car ownership to those who have one already.  Also what effects would such a decision have on the car industry on future employment levels.  Alternatively, would you consider rationing each motorist to say a specific amount of petrol a month.  How would you implement such rationing?   Investing in Public Transport might be an answer, but not the whole answer, as people  have now become used to mobility which has allowed activities which even if  public transport were greatly increased, they would have to curtail unless they continued to use their car.

3) Will you allow domestic consumers freedom of choice to purchase new products as and when they become available, or will you restrict the range of products?

4) What level of growth in the economy do you envisage?  How will this be distributed between different industries?  

5) Should Britain aim to be self sufficient in energy resources with no net imports even when the oil runs out? - coal conversion techniques could permit oil to be produced from coal, but only from a significant increase in coal demand.  Alternatively will you allow coal imports at present, and to what extent.  If you allow only a modest import would you be prepared to open up large pits if this becomes necessary to cope with demand after 2000?

     [Please note that if you select the import (i.e. not self sufficient) option,  then as this is the easier option,  the marks for the group scenario element will be marked out of 95%]

6)  Currently Britain exports about 10% (9.3 Mtonnes out of 94 Mtonnes produced in 1992) of the oil produced in the UK sector of the North Sea.  Will you restrict such exports in the future? If the answer is yes, then you should assess by how much it should be reduced, and over what time scale.  You should consider the problems of a balance of payments deficit.  If exports continue,  then a wise government would use the resources for energy conservation.  If you restrict exports,  then there will be less money for conservation but the oil would last longer.  Consider these alternatives in your discussion.   [Incidentally in 1992 we also imported 10% of our gas consumption - from Norwegian Sector of North Sea mostly, and 18% of our coal needs].

7)  What is the groups reaction to the use of nuclear power.

    possibilities:-

       a)  stop nuclear power production immediately or within a short time span.

       b)  run nuclear power plant until end of their life spans

       c)  phase out nuclear power by 2010 (as in Sweden) but now under review for new development.

       d)  replace existing nuclear plant with more modern ones as they come to end of their lives, but no expansion.

       e)  a gradual expansion in nuclear power

       f)   a rapid expansion in nuclear power (similar to that in France in late 70s and 80s).

g) Any other points you consider relevant. - .e.g security of energy supplies

9.4 General Points for All Members of the Group

All projects should make their estimates in PetaJoules  (i.e.  J x 1015) so that you have a common currency to work with during the final deliberations of your group.  You should also provide estimates of your projections for each of  the following years:-  2010,   2015,  2020,  2025, and 2030.

9.5  Sources of Information

While you may begin on your topic by general reading, you should aim to get your own data from statistical records, or by consulting the numerous papers in the Energy Paper Series.  For example there have been specific papers on each of the renewable energy sources in the Energy Paper Series.  Some topics have had several such Papers.  Energy Papers 62, and recently 68 gives the government position on these resources.  Also, two KEY DOCUMENTS were published by the Government in 2002 – The Energy Review, and the documentation associated with the New Renewables Obligation.  There are also OECD publications on Renewable Energy and also many individual textbooks on most of the renewable energy resources in the main shelves of the library.  You should also consult the journal "Review".  For the demand sector projects there are key documents in the Energy Efficiency Series.  For more general information which might be relevant for your individual written report,  do watch for articles in New Scientist.  NKT also has a number of references,  but since the class size is very large,  these cannot be borrowed for more than 1 hour.

Do remember that though Government projections etc. may be given in Energy Papers 62/68, and that these may be used as a guide,  but you should attempt to derive your own estimates not just rely on what is published.  Extra credit will be given in the seminar presentations and your individual reports if you show evidence of this.  An example of how you might proceed is shown here for a wind energy example.

You may read from the literature, for instance, that perhaps 20% of UK Electricity could be supplied by wind energy.   How many wind turbines would this be?   The current thinking is that turbines of about 500 - 750 kW are the most effective,  and that the overall load factor is around 30% (29.5% proven at Llandinam).   Thus to provide 20% of the current 50GW+ would require 100 000 turbines which have 30m blade diameters and are 50 - 60 m high at the hub.  Would this number be acceptable - they would cover about  10000 sq km of land?.    How many will have to be constructed each year?  Do you think this is feasible in the time span?    These are all things that you should consider and discuss with members of your group.  

9.6 Specific Guidance for Individual Topics.

The following gives initial guidance for the project topics.  There will in addition be a  15-20 minute session during the practical periods in weeks 2 - 4 specifically directed towards your task.  See the full timetable for details.

a) Energy Resource Topics (i.e. topics 5 to 12 above)
Between week 1 and the time of your group seminar,   you should aim to examine the relevant potential for your particular resource over the projected period.     Note the emphasis on the word relevant.  Thus satellite solar stations, OTEC, and direct steam geothermal, for example, are extremely unlikely candidates for the UK.             

For all of these resource projects  you might begin by assessing the overall potential, but then temper this with conflicting aspects.  e.g. conflicts in damage to environment of tidal/hydro schemes.  Further the practicality of such schemes should always be an important consideration.  Thus, for example, to say that there is 50 GW of wave power is only relevant if the problems of durability in storm force conditions, problems of mismatch of phase from different devices can be overcome.  You may therefore consider that a lower figure is more relevant. Further if, as has been suggested, a major proportion of wave power might come ashore in Scotland then you should consider the implications of additional transmission lines and their environmental impact. The same applies to the argument for wind power - 'If its not blowing on one side of the country then it is likely to be so one the other'.  In other words you may consider the problems of additional grid supply may be constraining in exploiting the full potential of the renewable resource.  The main point raised in this paragraph is that you must be realistic and be prepared to defend any claims you make to other members of your group or outsiders.

You should be realistic.  For instance,  the last Conservative Government made a commitment to have 1500 MW of New Renewable Generation (of all types) by 2000.  By the beginning of 2002,  only 950 had in fact been installed.  Equally, what exactly does the New Renewable Obligation commitment for 10% generation by 2010 actually mean.   10% in 2010 will mena that we shall still have to have exactly the same amount of non-renewable component (even on an optimistic scenario), as just the increase in demand is currently outstripping the implementation of renewable projects.

You must also consider problems of implementation.  By all means consider an optimistic scenario, but also consider a scenario based on central assumptions, and one on pessimistic assumptions.  With regard to time scale of development.  Thus for Wind Energy, do not assume, for example, that 1500 MW of wind power might be available by 2010 if your source of reference which suggested that it might was written in 1990.  Clearly you must add 15 years to the time scale as we are now 15 years further on.   We currently have about 200+ MW of wind energy, but many recent planning applications for wind turbines have been turned down (for a variety of reasons) as even a 330 kW device is large (30 m blade diameter and standing 60 m high).  Arguments such as:- there are about 50 000 pylons already is partly, but not entirely a justification, as we would be doubling the number of  large man-made objects if the more optimistic scenarios are adopted.    A full listing of current projects can be seen on the Internet (-via the Energy Home Page).

For other energy sources,    you  should consider whether non-energy matters might have a bearing on their deployment.  Solar panels, for example, require significant quantities of additional glass etc., and an adequate time scale to design and build the extra capacity must be considered in your assessment of the rate of exploitation (not to mention the energy required for construction).  Further do not forget that solar panels are unlikely to have a life of more than 10 years, so the rate of renewal might become important.

For those doing solar energy,  you can get an estimate of the potential of active solar energy as follows:-

SYMBOL 183 \f "Symbol" \s 12 \h
On average each household uses 170 litres of hot water  at 55oC a day (inlet temperature to house = 10oC).

SYMBOL 183 \f "Symbol" \s 12 \h
there are about 22 000 000 households not all of which are suitable for installing solar panels.
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solar collectors have an efficiency between 45 and 55%.

You can then estimate the maximum potential resource available, but making assumptions as to how many houses could actually have solar panels.  Many flats would not,  and many other existing houses are shaded in the key directions by other buildings.

Recently,  Photovoltaics have become a possibility by grants announced in the middle of 2002.  However,  even with grants of 50%,  they still are likely to be far from cost effective by a factor of 3 or more.

For those doing Energy from waste,  then some of the following considerations may be relevant.  Burning waste will reduce demand for landfill,  but there may be conflicts here if we push for more recycling of paper and plastic as the calorific value of waste will then be reduced.   There may also be environmental objections for such plants.  Very limited amounts of energy can be produced from sewage,  but energy crops can be grown,  but it is now believed that many of these are not net energy producers.  There is a power station running off chicken litter near Diss.  

There are numerous possibilities with waste and biomass,  but many would only give small amounts of energy overall.  However,  BIOETHANOL and BIODIESEL are worth mentioning as these would provide an alternative for transport.  

· Bioethanol could be blended at up to 10 – 15% with petrol without modification to car engines.  The easiest crop is sugar beet,  but other woody crops may be digested.

· Biodiesel can be used directly in place of normal diesel,  but CANNOT be swapped directly, as particulates flush out from engines which have run on fossil diesel and can block filteres etc.  A gradual change over is needed.   Biodiesel can be obtained from oil seed rape,  or vegetable oil.

To assess the potential you should make an estimate of the Land Area required. For instance crops can be grown at a rate of 10 – 20 tonnes per hectare per year,  and the calorific value is around 10 GJ per tonne. Biomass for transport would require conversion at an efficiency of around 50%,  while the efficiency for electricity generation is around 30%. 

Some renewable resources are still technology limited – e.g. tidal current tidal devices and wave power.  Although some schemes are planned in next year or so these are still demonstration projects, and it will take at least 10 years to build up even  small industries in these areas.

For many of the energy resource schemes,  storage may be an important factor.  You should in your projections think about the requirements for storage.

For all of you doing resource projections,  credit will be given for your own projections rather than merely relying on what has been written elsewhere.  Such figures are often notroiously unreliable and we shall expect you to critically review any such projections you use (e.g. in the way outlined for Wind at the end of section 9.5).

b) Energy Demand Topics  (topics 1 - 4)
The key documents to consult here are:-

The first few may be a little dated,  but importantly they do give a good indication of the methodology that should be employed.
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Energy use and Energy Efficiency in the UK Transport Sector up to the year 2010.  Energy Efficiency Office  (HJ 7510.MAR oversize 
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Energy use and Energy Efficiency in the UK Domestic Sector up to the year 2000.  Energy Efficiency Office  (TJ 163.4.ENE oversize
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Energy use and Energy Efficiency in the UK Industrial  Sector up to the year 2000  (2 vols).  Energy Efficiency Office  (TJ 163.4ENE oversize 

SYMBOL 183 \f "Symbol" \s 12 \h
Energy use and Energy Efficiency in the UK Commercial and Public Administration Sectors up to the year 2000.  Energy Efficiency Office  (TJ 163.4ENE oversize 
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Digest of UK Energy Statistics (in Official Publications and on WEB)
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Energy Reports 1994  - 2002 (in Official Publications and on WEB)
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Energy Paper 62 onwards

You may also wish to consult the following documents in the Official Publications Room in the Library:-
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Census of Production Statistics
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General Household Survey 1992 and subsequent years
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English House Condition Survey 1991+

SYMBOL 183 \f "Symbol" \s 12 \h
Monthly Digest of Statistics
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Annual Abstract of Statistics
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Electricity Supply Industry Handbook 1989  (it was discontinued after privatisation) gives details of electrical energy use in different appliances in the home.

In the practical in week, 1 we saw a crude method whereby projections could be made for the future.  As a starting point,  you could get the equivalent historical data for your particular sector, plot this up and then make a projection.  Do note that the method of reporting data does sometimes change from year to year so if necessary you may have to use a conversion factor to bring all to a common base. Data in the statistical publications are reported in a variety of units so make sure you convert all consumptions to Petajoules.

Besides the total amount of energy required and projected for the future,  you should also consider how the distribution between coal, oil, gas, and electricity is going to change.  This information will be relevant for the final group scenario.

In all sectors you should disaggregate the data into separate sections, so that you can identify increases say in light industry which are likely to lead to INCREASED consumption in the future, and also those sections e.g. iron and steel which are on the decline.  Without this disaggregation the true trends may not be seen.  For each sector you should estimate the demand into the future (in five year steps from 2010  to 2030).  You may wish to impose different growth/decline rates on the different subsections, but whatever you do you should apply a sensitivity analysis by choosing a range of growth rates on either side of your central assumption.

Make sure that you are clear about any growth rates in the individual sub-sections.  i.e. will you allow continued growth in personal mobility – continued decrease in household size?

       1)     For those dealing with the Industrial sector, you may consider that an Index of industrial output from other sources of statistics may be helpful in your predictions.  Thus you could investigate how energy efficiency in different sectors has been changing in recent years.  Also bear in mind any constraints or stimulants (e.g. subsidies) that your group as a whole imposed on the industrial sector.  One or two of the earlier Energy Papers do give information on the Energy Requirements for particular industries or products.  Otherwise, you may have to lump your groups into Iron/Steel,  Chemical,  Electrical  etc. 

       2)     For those dealing with the Transport Sector, you should examine the growth in fuel consumption and also the number of miles driven per vehicle, as well as the growth in the number of vehicles on the roads.  At present there appears to be no reduction in the rate of growth of miles driven per vehicle, and this is far outstripping technical improvements in efficiency etc.  Unless your group as a whole has decided that there will be restrictions on the use of vehicles, you must assume that given freedom of choice, and improvements to the road network that this increase will continue at least until 2005.  You might consider legislation for improved fuel efficiency, but that would take up to two years to get through Parliament, and a further two years before industry could technically copy with such a change - ordering and installing new equipment etc.  Further, only new cars would be effected, and with an average life span of ten years it would take that time to become fully effective, and even then there will be > 20% of cars older than 10 years.  It is estimated that given the impetus now, it MIGHT be possible to have cars consuming 25% less petrol by say 2006 or so, and 40% less by 2015.  However, if you or your group insist on pollution controls, then the improvements will be reduced to about 15%, and 25%   (i.e. 21 and 30% improvement) to respectively.  

       3)    For those dealing with the domestic sector some of the disaggregated data will have been provided for you in lectures, and you will have noticed the significant growths in both refrigeration and the use of appliances.  However, you should in addition consider the effects of conservation.  To do this you will need to assess the extent of factors such as how many houses have cavities which can be filled, and how many are filled at present.  Similarly, the current extent of loft insulation should be assessed.  However, only a proportion of the theoretical savings will actually be made as many people will see the effects as improving comfort standards, a point which is particularly relevant for the poorly heated homes at present.  Further do not forget that in the 1950s average internal temperatures of 17oC or less were considered adequate.  Now the typical temperature is 20oC (some sources suggest 21o), and if the American experience is anything to go by, this may rise further, particularly if the Fashion World continues to produce clothing with less and less insulation value.

In 1991  81% of homes had central heating, and those that do not on average use 50% less energy than those that do (because of lower overall internal temperatures).  If steps are taken to eliminate problems such as hypothermia,  there will be a consequential rise in energy demand for space heating even if the houses are insulated at the same time.  Equally,  the trend to smaller and smaller households will mean an increase in demand for the same population (the number of households has a more significant link with energy than population).  On the other hand,  energy conservation strategies would reduce demand in each household.   These conflicting trends might result in a static demand over the scenario period,  but that will depend on how things are modelled.

You should aim to set a saturation level of comfort in all houses which might be reached by 2010 - 2015.  Do remember that additional energy will be required if EXTRA houses are built to cope with the current problem of homelessness.  However, you might consider that new legislation be introduced to produce low energy houses which might use 30 - 50% of the energy requirement under the current standard.  Note the new 2002 Building Regulations (see WEB Page for details) made noticeable improvements to conservation standards,  but there is still scope for further improvement.  .  A further point you must not overlook is the replacement rate.  Currently about 150 000 – 200 000 houses are built annually, of which 50,000 to 100,000 are additions to the housing stock, while the remainder are replacing older housing ( you can get accurate statistics from the relevant publications in Official Publications)..  So with a modest increase in housing, and the replacement rate significantly below 1%, low energy housing will not have a significant effect on energy consumption until well beyond 2010+. 

You may wish to consider the cost of the insulation measures you propose for existing houses.

      4)     For those doing the Commercial and Other Sectors,  the approach you take should be similar to that adopted for the domestic sector,  although the data is rather more scanty here.  The sectors include,  the commercial and retail sectors,  public administration,  education, and agriculture.  You might begin with separating the energy consumption for each of these sector, and then projecting changes in each separately.

9.7  The Seminar Presentations

The seminar presentations will take place in  week 7.  For one group,  the seminar may be on the Thursday morning of  that week.   The seminars will be assessed not only for your presentation, but any contribution you may give to the general discussion.  If you wish to use PowerPoint for your presentation you must give at least one week notice.

The order of the presentations will be as indicated in the list in section 9.3.   Each person will be give 7 minutes in which to present his or her projections after which there will be an opportunity for other members of the group to challenge assumptions are make comments about the figures given for a maximum of 2 - 3 minutes.  In some cases,  the presenter may give a range of options and throw it open to the remainder of the group to make a collective decision.

In your presentation you should aim to be concise.  Perhaps spend the first two or three minutes setting the scene and indicating any technical or other limitations which will affect your resource or demand (e.g. rate of building wind turbines,  or rate of replacing houses with low energy stock etc.).  Then clearly state your assumptions before you give your figures.     It is often helpful to show graphs or simple tables of figures, but do not try to make a table too complicated by putting in to many figures.   Thus in your actual presentation it might make sense to show only current figures and the figures for 2020 and 2030 and have the other figures written down for circulation among members of the group.

If possible,   you should enter the agreed figures for each of  the 12 projects in the booking sheet in Appendix A9.1.  However,  in any case,  all group members will be required to hand a written copy of their projections to NKT during the seminar, so these may be collated.

9.8  Preparation of the Group Scenario (week 8 or week 9 and week 10 or 11)

The preparation of the group scenarios will take place in two session,  the first of which will be in weeks 8 or 9, and the second will be in week 10.   For efficiency you should first confirm the figures as presented in the previous week.  [Should any figure be missing through a non-presentation, or the project group being smaller than 11, the data for the missing figures will be given to you as the average of the values obtained from the other groups, however, you may then not change these values].    Now add up the figures for the demand sector projects, and also the supply sector projects and enter them in  table  Appendix A9.2 for electricity requirements,  and table A9.3 for other requirements.   [It is assumed that the renewable resources of wind, wave, tidal, and hydro only provide electricity,  solar can provide heat or electricity,  geothermal only heat, while 50% of the waste resource provides heat only,  the other 50% provides electricity.  For biomass you can split the resource as the group wishes between  transport use,  heat,  and electricity].

Assuming all members are in agreement,  it now makes sense for the group to temporarily divide into two (one group dealing with the  electricity requirements,  the other with the non-electricity requirements).  When the two tables are completed you can them regroup to finalise the actual format of the report.

This year it is hoped that a template Spreadsheet with key links may be available to assist you,  but this has yet to be developed (December 2004).

There will inevitably be a substantial deficit which must be filled using fossil fuels,  nuclear electricity. imported electricity, and possible conservation measures using CHP and/or heat pumps.

The following information should be used as a guide as to how much energy can be obtained from each source.

1)
Maximum change in amount of  use of any fossil fuel over a 5 year period should not exceed 20%.

2)
Currently the UK imports 60 PJ of electricity and this cannot be increased without laying more cables.  Each new circuit laid would give a capacity of 60 PJ.   Enter agreed value in Table A9.2.

3)
The current Nuclear Capcity as of January 2000, is 13041 MW corresponding to a production of   316  PJ per annum.  This is expected to change from 2000 onwards as first the older Magnox and then the newer AGR stations are closed.   The following table indicates the residual amount of nuclear capability which will be available.  Of course, if there is a premature closing,  then the figures will of course be less.  Enter agreed value in Table A9.2.


Jan 2000
2010
2015
2020
2025
2030

capacity  (MW)
13041
9568
9568
7158
7158
1188

generated (PJ)
316
226
226
169
169
28

4)
Maximum potential saving in energy from use of CHP in all cities above 200 000 population     

          -  450 PJ per annum        [time scale for full implementation 30 - 40 years]

5)
Maximum potential saving from use of heat pumps    approximately 400 PJ per annum

                     [time scale up to 20 years]

6)  The group will need to decide how any biomass is to be used.  Three percentages are needed:   % for transport using biodiesel and bioethanol;  % for electricity generation;  and % for heat generation.  Enter your agreed figures in Table A9.3
NOTE: both these last figures are absolute maximum values and they are mutually exclusive.   Thus for every 1 PJ potential saving in CHP there must be a reduction of 1 PJ for heat pumps.  Equally,  CHP will require digging up all streets in the cities and this may well be unacceptable.  Further,  widespread use of heat pumps will cause an increase in electricity demand even though total energy demand may reduce.   Some realistic estimates put the potential saving in reality as about 50 PJ per annum for both of the above technologies,  but your own group may wish to vary these bearing in mind the above difficulties.

Enter agreed values in Table A9.3.

At this stage you should be able to complete the next section of A9.2 including agreed figures for points (1) to (5) above in the shaded parts of A9.2  and A9.3.  

Finally you should take note of the following points when attempting to balance the figures for each of the target years.   

7)
For electricity do remember that fossil fuels carry an energy overhead.  The efficiency of power stations is likely to improve over the period,  but for simplicity we shall assume that coal fired generation has a constant efficiency of 35%,  gas has an efficiency of 45%,  while oil will remain at 30% as use of oil is likely to be phased out.   [Please note these figures are lower than normally declared as they include the Primary Energy Ratio and transmission losses.

8)
For table A9.2,  you should proceed as follows:-  distribute the net residual requirement for electricity between coal, oil, and gas  and enter the values in rows a, b ,and c.  Now work out the energy overheads because of the inefficiency of power stations (i.e. for row d this will be 1.86 times row a [ since 65% of energy is lost]).  For row e,  the overhead will be 1.22 x row b,  while for row f,  the corresponding value will be 2.33 x row c.  

9) Hence obtain the total fossil fuel requirement for electricity at the bottom of Table A9.2 and transfer this figure to Table A9.3.

    YOU SHOULD AIM TO HAVE at LEAST REACHED THIS POINT BY THE END OF THE FIRST GROUP SESSION

10)
If  oil or gas runs out during the scenario period and you assume self sufficiency,  then you must convert coal to these fuels.  This will involve an energy overhead of  25% (i.e. for every unit of energy in the form of oil or gas,  you must burn 1.25 units of coal).

11)
The UK coal reserves of extractable coal were estimated by British Coal to be 45 billion tonnes (in 1992) - equivalent to 1.08 x 106 PJ (Energy Report 1994).    2 - 3 billion tonnes of this is accessible from existing pits and mining areas,  but beyond this,  new areas will have to be opened (e.g. North Norfolk?).

12)
The proven, probable and possible oil and gas reserves as of January 1st 2000 are estimated to be 

UK Reserves of Fossil Fuels at 1st January 2000


Low estimate 

(proven + probable)
Maximum possible 

(proven + probable +possible)

gas
50.4 EJ
175 EJ

oil
41.7EJ
194 EJ

Source Digest of UK Energy Statistics 2000 - Appendix F.

Once you have agreed your figures an the supply and demand balance you can then write your scenario summary.  Remember this should be concise,  contain the relevant projections,  and the assumptions and the policies you wish to implement to ensure that your projected proposal has a reasonable chance of success.

13)
 Your final task is to check on your CO2 emmissions for your selected scenario - see Table A9.5

TABLE A9.1     AGREED  INDIVIDUAL PROJECTIONS    - for use during  seminar presentations                   ALL FIGURES  IN PETAJOULES

Project
Fuel Type
2000
2010
2015
2020
2025
2030

Domestic Sector
coal








oil








gas








electricity







Industrial Sector
coal








oil








gas








electricity







Transport 
coal








oil








gas








electricity







Commercial
coal








oil








gas








electricity







Solar
thermal








electricity







Wind
electricity







Wave
electricity







tidal
electricity







hydro
electricity







biomass
heating








transport








electricity







waste
heating








electricity







geothermal
heating







TABLE A9.2    ELECTRICITY REQUIREMENTS IN SCENARIO                                                                              ALL FIGURES  IN PETAJOULES

Project
Fuel Type
2000
2010
2015
2020
2025
2030

Domestic Sector
electricity







Industrial Sector
electricity







Transport Sector
electricity







Commercial
electricity







TOTAL demand
electricity







Photovoltaics
eletctricity







Wind
electricity







Wave
electricity







tidal
electricity







hydro
electricity







50% of biomass/ waste
electricity







TOTAL  Renewable supply
electricity







Net requirement
electricity







imports
electricity







nuclear
electricity







nuclear +imports
electricity







Net Residual Requirement
electricity







coal                         a








gas                           b








oil                            c








coal  overheads        d








gas overheads           e








oil overheads            f








TOTAL COAL (a +d)








TOTAL GAS (b+e)








TOTAL OIL  (c+f)








Total fossil fuel








for rows a - f  please see notes 6 and 7 in section 9.8

TABLE A9.3   NON-ELECTRICITY REQUIREMENTS IN SCENARIO                                                                     ALL FIGURES  IN PETAJOULES

Project
Fuel Type
2000
2010
2015
2020
2025
2030

Domestic Sector
fossil fuel







Industrial Sector
fossil fuel







Transport Sector
fossil fuel







Commercial
fossil fuel







tOTAL demand
fossil fuel







CHP
heat







heat pumps*
heat







solar
heat







geothermal
heat







biomass
heat







biomass
transport







waste 
heat







TOTAL  Renewable supply + conservation
heat







Net requirement
fossil fuel







coal (non-electric)                            








gas   (non-electric)                            








oil    (non-electric)                             








coal   (from A9.2)                         








gas    (from A9.2)                       








oil    (from A9.2)                              








OVERALL coal   (+)                          








OVERALL gas    (+)                          








OVERALL oil     (+)                                 








Total fossil fuel








* strictly speaking there will be an electricty requirement for these,  but this will be small and should be disregarded for the project as this causes and added complication.

+  copy these values into Table A9.4.

TABLE A9.4 CHECK THAT FOSSIl FUEL RESOURCES ARE AVAILABLE                    ALL FIGURES  IN PJ


2000
2010
2015
2020
2025
2030

OVERALL coal   (+)                          







OVERALL gas    (+)                          







OVERALL oil     (+)                                 







If in your scenario you agreed that imports of energy will be possible in the future then you may use the above figures directly in your Environmental Analysis.  However if you do that you must have convincing reasons for relying on sources of fuel outside the UK.   Please note that if you select this option,  that since it is the easier option,  your group scenario will be marked out of  95%.
If your scenario specifies self - sufficiency,  then you must check on the availability of the different fossil fuels.  Coal should be no problem as an overall resource,  but the other fuels may run out during the lifetime of the scenario and will have to be provided by conversion from coal which caries an overhead of 25%.

First work out the mean annual consumption in each of the year ranges and multiply by the number of years in the range.   Then work out the cummulative consumption to date,  by adding the consumption in the current period to the summ of that which has gone before.  i.e.  for 2000 - 2010 you merely re-enter the data from the line above.  For 2010 - 2015  add the value in the 2000 - 2010 column to the cummulative for the period in the 2010 - 2015 column and enter the result in the 2010 - 2015 column.  Then proceed across table

GAS

2000
2010
2015
2020
2025
2030

Gas (values from above)










Mean Values
2000 - 2010
2010 - 2015
2015 - 2020
2020 - 2025
2025 - 2030


a







Years in period                          
b

10
5
5
5
5

Total Consumption in period
= a x b







Cummulative Total








Total Gas Reserves








Is Cummulative Total > Reserves








If the last line in any column is YES then you must allow for the overheads in generating the EXCESS (i.e. above the Reserves) from coal.  In other words you should now modify your total gas consumption in those years to zero and replace it by an increase in coal multiplied by 1.25 (to take into account the overheads).

OIL

2000
2010
2015
2020
2025
2030

Oil (values from above)










Mean Values
2000 - 2010
2010 - 2015
2015 - 2020
2020 - 2025
2025 - 2030


a







Years in period                          
b

10
5
5
5
5

Total Consumption in period
= a x b







Cummulative Total








Total Gas Reserves








Is Cummulative Total > Reserves








If the last line in any column is YES then you must allow for the overheads in generating the EXCESS (i.e. above the Reserves) from coal.  In other words you should now modify your total oil consumption in those years to zero and replace it by an increase in coal multiplied by 1.25 (to take into account the overheads).

TABLE A9.5   ENVIRONMENTAL  IMPACTS OF YOUR SCENARIO

CO2 Emission Factors for different fossil fuels


tonnes/PJ

Coal
91944

Oil
76944

Gas
51667

Values in the table below will be the final agreed consumption values for fossil fuel multiplide by the appropriate factor in the Table above.


2000
2010
2015
2020
2025
2030

Coal







Oil







Gas







TOTAL







The total CO2 emissions in the UK have fallen by 8% since 1990.   How does your scenario compare with the projected aims of  KYOTO?


Reduction

Overall Kyoto Agreement  
5.2%

EU Agreement  
8%

UK commitment at Kyoto  
12.5%

Subsequent UK Commitment 
20%

Religious Leader Proposal at the Hague   
15%

Meacher's Proposal at the Hague  
23%




Please remember that all participating members in the group must sign the final submission.  If necessary this can be submitted as a separate sign piece of paper with all the signatories on it.   Those who do not contribute to the final preparation of this report should not sign this and, unless there are special reasons which are accepted by the other members of the group,  those people not contributing will be awarded a mark of zero.
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