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THE INSTITUTE OF ENERGY . 4
SOUTH WALES AND WEST OF ENGLAND BRANCH

THE SEVENTEENTH
WALTERIDRIS JONES
MEMORIAL LECTURE
‘COAL AND THE ENVIRONMENT’

to be presented by

Jim Harrison
(Director, Coal Research Establishment)

on Friday 25th May 1990 at 11.30 am
(coffee and reception at 11.00 am)

at the

TREVITHICK BUILDING
UNIVERSITY OF WALES COLLEGE OF CARDIFF

to be followed by

THE BRANCH ANNUAL LUNCHEON
at 12.30 (sherry) for 1.00 pm (start of luncheon)

Admissionto the lecture is free but those wishing to attend should apply for
tickets, using the form below.

Tickets for the luncheon should also be applied for, using the form below.
These will cost £5.00 a headinclusive of sherry and wine.

Early application is recommended as numbersfor the luncheonare limited to 100.

Tickets will be sent out in early April.
(BCURAare sponsoring this event).

To: Mr DH Mustoe
20 Park Court Road
Bridgend, Mid Glamorgan CF31 HBW

1. Please sendme...... tickets (free) for the seventeenth Idris Jones Lecture to be
given on Friday 25th May 1990.

2. Pleasesendme...... tickets for the lunch. |enclose achequeforf...... (made out
please to The Institute of Energy)
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-CO./ER STORY
Our cover picture shows

an unusual view of the
“new power generation

plan’ owned by the
Bharat Aluminium Com-
"pany at Korba in the state
‘of Madhya Pradesh,
India, with three of the
loca! inhabitants and the
power plant’s switchgear

_ in the foreground.
This coal-fired, captive

power plant has recently
becomefully operational,
Esupplying electricity to
the company’s neigh-
/bouring aluminium
smelter and the local
-eleciricity grid. The plant
was to be turnkey and completely self-contained. This was
the result of efforts by the Governmentof India to overcome
power shortages by encouraging large power uses to
_ invest in captive powerplants.

The powerstation has been supplied with 4 x 67.5 MW
urbine generators manufactured by GEC ALSTHOMof
Britain and France, who werealsothe project managers for
he design, construction and commissioning ofthe station.

ite work began in October 1984 and major plant
installation was completed by November 1987. Commis-
sioning of the last of the four turbine generators was
completed in April 1988.

__ The cover photograph, reproduced by courtesey of GEC
ALSTHOM, reflects something of the growing industrial-

_[sation, and hence energy-intensive economies of many of
the developing countries.

For a more detailed appraisal of current energy issues
affecting the developing countries turn to our series of
feature articles, beginning on page8.
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VIEWPOINT So
Energy strategy for equilibrium
OUR CONSCIENCEtells us that we must leave a world
for our descendants at least as good as that which our
ancestors left to us. Moreover,it is quite certain that, in
the long term, our own descendants cannot have a decent
life in a world where millions of other humans donot.
Technology has shrunkthe world so muchthat weall sink
or swim together, and we mustseek a long term strategy
for the whole of mankind.
Can mankind comeintostable equilibrium with the environ-

mentor is he doomedto self-destruction? It seems to me that

only if we first establish the necessary conditions for such an
equilibrium, can we begin to move towards it, and thus ensure

that our descendants havea life ofhigher quality than ours. By
quality of life I mean one’s gut feeling that one’s life is

‘worthwhile’.
Manyobservations indicate that when standardofliving rises

above a certain optimum level, the average qualityoflife falls,

both because the desire for the acquisition of status symbols
begins to replace creativity and caring, and because the earth’s

resources becomeoverstretched. Thisis illustrated particularly

strongly bythe lives ofmanyofthe richest people in the world.
There are three kinds of technology:
e Primitive or pre-industrial technology (PT).

e High technology (HT) concerned with perpetual growth,

of speed, size, sophistication, numberofcars, gadgetsetc.
e Technology appropriate for an equilibrium world (AT).

AToverlaps the creative parts of PT, and those parts of HT

whichreally contribute to human Quality of Life.
What are the requirements for appropriate technology? I

suggest they are:
e The world’s population must be stabilised by voluntary

means. This necessarily implies making it possible for all

potential parents to earn a decent standard of living and to

receive a decent education.

e Since world peaceis impossible so long as the gap between

standardsofliving in rich countries andin pooronesis so large,

this gap must be reduced to the point where it no longer

produces dangeroustensions.

e Man’s use of energy must not produce any cumulative

pollution ofland,sea orair.

e Eventually man must use only renewable energy sources.

e Work must be available to all which makes good use of

their talents and trained skills both manual and mental.

These conditions lead to the following picture ofman’s use of

energy in the stable world.

1) To avoid the Greenhouse Effect the total world useoffosgij
carbon mustbe onethird to one half whatit is now.If 10,009
peopleare to have roughly equalshares this meansthatthereis
only twoto three barrels ofoil or 0.4-0.6 tonnescoalfor each
person-year. There is no suchlimit to renewable energy, even
biofuels, since these take their carbon outof theair. Alsoit js
necessary to cover as much ofthe earth’s surface with green

leaves as possible, and any timber must be grown on 4
renewable basis. Coppicing will be revived. It will be easierfor
those countries which have not grown used to energy

extravagance to come uptothis figure than for the developed
ones to come downtoit.
2) Fossil fuels must be regarded as a capital resource,ie, a sub-

stantial fraction ofthem will be spent oninstalling equipment
for renewable energy ofall kinds except those such aslarge

dams which can have adverse long term environmentalresults,
Thus whenthefossil fuels are exhausted our descendants can
have as much energyas they need.

3) Each person will have available a few tens of wattsofelec.

tricity: I have calculated that some 20W wouldsufficetogive

everyoneall the real benefits of the industrial revolution. This

implies small local powerstations of less than 1 MWin towns,
while rural areas will need ones of a few tens of kW.

4) No combustion will emit detectable quantities of SO,,
NOx, CO, unburnt or partially burnt hydrocarbons, or any
other harmful product.
5) Noartificially radioactive elementswill be around,especially

those such as C,, I, P, or S. which lodge in the humanbody.
There will be nostores ofradioactive material or sealed reactors

left for future generations to deal with, with no bene‘it to
themselves.

At present ‘the powers that be’ adopt the sameattitudeto
energy matters as Canute’s courtiers adoptedto thetide: ‘!:t us
set up a committee and perhaps by the timeit reports the
problem will have gone awayor the public will have forgotten

aboutit’. I suggest that we need to consider this problem ofa

stable world for our descendants urgently and that such con-

sideration will lead us to regard energy as beingas precious as
water in a desert.

Prof M W Thring ScD FEng (Senior Fellow and ast
President) formerly Professor of Mechanical Engine ving
and Head of Department, Queen Mary College, Univesity
of London.
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The author
Professor Meredith Thring is a Past
President of The Institute of Energy
(1962-63) as well as a former Professor

of Fuel Technology at Sheffied Uni-
versity and Professor of Mechanical

Engineering at Queen Mary College,
University ofLondon.
His brilliant career in the fuel and

energy sector began when he grad-

uated in mathematics and physics at
Cambridge andjoined the British Coal
Utilisation Research Association from
1937 until 1946. His workin this period
on the flow of producer gas in mains

gained him the Student Medal of the

Institute, then the Institute of Fuel, in

1938.
At the beginning ofWorld WarII he

led a small research team on the
design and theory of small gas
producers and on electrostatic pre-
cipitators. This led in 1944 to his
appointment as Head of the Com-
bustion Research Laboratory.
From 1946 to 1953 he washeadofthe

Physics departmentofthe British Iron
and Steel Research Association and
was madeAssistant Director in 1953.
During this period he wasclosely con-
nected with the setting up of the
International Research Project on

Flames.

In 1953 he was appointed to succ«<d
Professor Sarjant as Professor of Fiicl
Technology at Sheffield University
and in 1955 the scope of his Dep»:t-
ment was extended to include
chemical engineering.
He movedon to become Professo: of

Mechanical Engineering at Queen
Mary College, University of London,

in 1964, retiring from thatposition and

as Head of the Mechanical Engineer-
ing Departmentin 1981.
During his retirement, Professor

Thring has maintained an interestin

appropriate technology for energy

utilisation in developing countries.
oe
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THE World Energy Council
(WEC) has established its new

Commission on Energy for
— Tomorrow’s World to identify
strategies amd make recom-

mendations on how adequate,

sustainable energy can be sup-
_ plied worldwide, while achieving
an appropriate reconciliation

- between the needs for environ-

mental protection and _global

economic development.
A small project management

team of experts has beenset up in
London under an_ executive

director to manage and co-

ordinate the work of the WEC
Commission.

The Commission aimsto indi-
cate (0political leaders and others

Major Pakistan
hydro project
BINNIE & PARTNERS and
Ewbank Preece are the UK mem-
bers of an international joint

venture awarded the feasibility
study and tender design contract
for ‘he Ghazi Gariala Hydro
Power Project in Pakistan. The

joint venture will be known as

Pakistan Hydro Consultants and
based in Lahore.

The Ghazi Gariala Hydro-
power Project has been proposed

to provide additional power to
Pakistan’s fast expanding elec-
tricity generating system. The

study will examine a schemeto

divert the River Indus at Ghazi,

downstream ofthe Tarbela Dam.
A 50 km power canal would be
constructed, taking water to a
power station at Gariala and back

to the original river course,

possibly generating up to 1000
MW.

Funding is being made avail-
able by the UNDP and the
Government of Pakistan. The
World Bank will be executing

agency for this project with the

Water and Power Development
Authority representing the Gov-
ernment of Pakistan.
Binnie & Partners will take

overall responsibility for the
study. Detailed layout studies for
the barrage, power channel and
powerstation are required aspart
ofthe feasibility study. Ewbank
Preece is undertaking the elec-
trical and mechanical aspects of
this project in addition to exam-
ining economic benefits from the
scheme,
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involved with energy at the
national, regional and globallevel
howthelegitimate aspirationsfor
economic growth and their
related energy demandsthrough-
out the world can be met. These
considerations will take account
of, and pay particular attention
to, the local, regional and global
constraints relating to the
environment, technology, the
economy, finance and _social
considerations.

A statement issued by the
WEC for the Commission’s
launch says that the WEC,with
its Member Committees in 90
countries, is uniquely well placed

to undertake such astudyasit is

the world’s only non-govern-
mental, non-commercial, multi-

energy organisation.

It claims that the Commis-

sion’s report will contain

balanced objective fact drawn

from energy operatives and from
international experts in the fields

of environmental protection,

energy conservation, energy tech-
nology, finance and economics.It
will be concluded with an Agenda

for Achievementtargeted at both

nationaland international energy
decision makers.

The WEC Commission will
include both regional and global

“World Energy Council commission begins work
on identifying realistic energy strategies

work in order to ensure that
regional considerationsare iden-
tified before they are aggregated
globally.
The Chairman ofthe Commis-

sion isMr Henrik Ager-Hanssen,
Chairman of the WEC Studies
Committee, Senior Vice Presi-
dent of the Statoil Group and
Chairman of the Norwegian In-
stitute of Energy Technology.
The Executive Director, who

will head the London-based
Project Management Unit, is Mr
Derek Davis, whoretired at the
end of March as an Executive
Board MemberofBritain’s Cen-
tral Electricity Generating
Board. :
In addition to its 90 country

Member Committees, the Com-

mission will draw on expertise
from such organisations as the

Stockholm Environmental In-
stitute, the World Bank, the
International Energy Agency,
OPEC, the Massachusetts Insti-
tute of Technology, the USSR
AcademyofSciences, the various
United Nations agencies and
major international single energy
organisations. The findings of
the Commission will be released
at relevant international con-
ferences, and at the 15th WEC
Congressto be held in Madrid in
September 1992.

Statfjord field dispute settled

THE IMPASSE over the
redetermination of the equity
sharesin the Statfjord oil and gas

field, which straddles the UK-

Norway median line, has been
resolved.
Peter Morrison, Energy Mini-

ster, has approved the appoint-
mentofan expertto settle matters
in dispute between the licensees

arising from the redetermination
undertaken by the operator,

Statoil, in 1989.

The UK licensees in the
Statfjord median line field
(Conoco UK, Chevron UK and
Britoil (BP)) have a 15.9 per cent
equity share. The Norwegian
licensees have 84.05 per cent and
Statoil is the field operator. In
1985, the UK groupcalled for a
redetermination under the Unit
Operating Agreement (UOA)
which mustbe carried out by the
operator. Although this should
have led to a recommendation
within 90 days, it was not until
January 1989 that the operator

completed his work and it left
outstanding a large number of

issues disputed by the field
participants.

In April 1989, the UKlicen-

sees called for a new redetermin-

ation under the UOA, the

Government was not convinced,

at the time, that the UOA pro- :

cedures would enable a fair and
objective settlement to be

reached. It therefore decided in
May 1989 to initiate a Govern-

ment redetermination under the

Statfjord Treaty and has been in
negotiation with the Norwegian

Governmentover the procedures

for conducting such a redeter-
mination. Since then, the Stat-

fjord companies have beenable to
agree changes to the UOA
redetermination procedures, in

particular increasing the time
allowed for an expert to settle
matters in dispute between the

companiesarising from a redeter-
mination undertaken by the
operator.

Europe’s clear
choices on

fast reactors

EUROPEwill either be leaders
or losers when fast reactors come

into their own early next century
— andthere is a strong case for

continuing operation of the UK

AEA’s Prototype Fast Reactorat

Dounreay right through to the

year 2005. These were two ofthe
main points made by the AEA to
the House of Commons Energy

Committee on 17 January.
Appearing before the Com-

mittee were AEA Chairman John

Collier, Deputy Chairman Brian

Eyre, and Tony Broomfield who
is head ofthe AEA’s Fast Reactor

Programme and whoalso chairs

the European Fast Reactor R&D
Steering Committee.

While other types of reactors,

mainly PWRs, will continue to
be the mainstay of nuclear power

programmes in the short term

they are rapidly using up known

world reserves ofuranium — and

producing the plutonium and

depleted uranium feedstock

whichisideal for fast reactors. In

Europe alone, 100 commercial

reactors will need to be replaced

by the year 2030. With improve-

mentsin design and engineering,

their replacements will have a

lifetime of40 years or more. And

before that, economic uranium

may already be in short supply.

AEA Chairman John Collier

told the Committee, which is

studyingthe fast reactor, thatit is

essential for the UK to keep the

fast reactor option open on the

most economic basis for 1994,

when the British Government

intends to review the nuclear

programme.
“Europewill reap the benefit,”

he said, adding that “‘recent so-

called revelations on nuclear

costs and prices in no wayalters

the economic case for fast

reactors. Our assessments indi-

cate that they will be comparable

with current PWRs — and in-

dependent French and Japanese

studies agree.”
MrBroomfield told the Energy

Committee that no single country

could afford to go it alone — and

Europe has a key role to play.
“Europe has the most mature

developed technology, and will

be in a position to lead the

market. In the UK wearestill

playing a majorrole in the Euro-

pean programme and it makes

sense to continue this commit-

ment,”’ hesaid.



 

INTERNATIONAL NEWS

Joint venture Europeangas turbine company created

GEC ALSTHOM and the
General Electric Companyofthe
USA have announced the
creation of a new joint venture

company — the European Gas

Turbine Company NV.
The new company, which was

announced on 22 February, has

been formedto service the grow-

ing world market for gas turbine

power generation. It combines

the turbomachinery businesses

and technologies of Alsthom

Turbines a Gaz SA in France, the

industrial aero divisions of

Ruston Gas Turbines Limited in

the UK, Ruston Gas Turbines

Inc, in the USA, and Napier

Turbochargers Limited of the

UK, which services the diesel

engine turbocharger market.

GE, which has a 10 per cent

stake in EGT, is providing
additional technology through a

new long term licence agreement

for GE 50Hzlarge heavy duty gas

turbines. This agreement builds

on the already excellent relation-

ship between GE and Alsthom,

Spent nuclear
fuel storage
‘project
NORTHERN STATES Power
Company of the United States
has selected Stone & Webster
Engineering Corporation to

engineer an independent spent

fuel storage installation at its two-

unit, 1,060MW Prairie Island:

Nuclear Generating Station in’

Red Wing, Minnesota. The

facility will employ a dry storage
technology to supplement the

existing spent fuel storage pool

capacity, which will be exhausted

in 1994.
Northern States Power Com-

panyis initiating this project to
meet its storage needs beyond
1994 until the United States
Department of Energy’s high-
level waste programmeis oper-
ational.

Pumpsfor Iraq
SULZER (UK) Pumpsof Leeds

has won a £750,000 contract to

export 16 pumpsto the new Al

Shemal power station north of

Baghdadin Iraq.
The order was placed by NEI

Parsons ofNewcastle-upon-Tyne
on behalf of the Ministry of
Industry and Military Manu-
facturing in Iraq.

4

in the field of heavy duty gas

turbines, and between GE and

Ruston in aeroderivative and

aircraft gas turbines.

The combined experience of

the new company includes the

sale of 3,300 gas turbines and

over 100 million running hours

in powerstations from 1MW to

1,000MW in 85 countries.

Sales are currently running at

£300m annually and are pre-

dicted to rise to around £500m

annually in the next year or two.

MrKelvin Bray CBE,thefirst

Chairman and Chief Executive

Officer of the new companysaid
at the inauguration of the new
company:
“There have been several

major developmentsin the power

generation industry as key
players prepare for the challenges

of the new decade and beyond.
“One of the most important

developments was the formation

last year of GEC ALSTHOM
which brought together the
activities ofGEC and Alsthom in
energy and transport.
“Now, GEC ALSTHOM has

joined forces with GEtosatisfy
the growing market for gas

turbine power generation. Our

new company will be competing

at the highest level in a numberof

key markets including large com-

bined cycle powerplants, the oil
and gas industry, and, of course,

in the smallaircraft engine sector

— a very important new part of
our business.”’

Call for international action

to combat global warming
VIGOROUS international
action to tackle the known

‘greenhouse’ problems, and a

blitz of energy efficiency were
urged by a senior director of
British Coal on 7 March.

Addressing a powergeneration

conference in Washington DC,
Mr Malcolm Edwards, Com-

mercial Director for British Coal,

said the Greenhouse Effect — a
political and public reality if not

yet a scientific reality —

encompasseda vast array ofquite

different problemsof a scale and
extent that governments had not

experienced before.

It was clearthat the institutions
did not exist to deal with the

problems — even whenthey were

most clearly recognised and
simple to solve. Good examples

of this were CFCs and deforest-
ation.

Mr Edwards said CFCs — a
major contributor to the ‘green-

house effect’ — were created only
50 years ago and 85-90 per cent

were produced in the developed
world. Yet the Montreal Protocol
could still mean a doubling of

stratospheric chlorine levels
during the next century. The
developed world was not moving
fast enough to eliminate CFCs

and persuade underdeveloped
countries to avoid using them, he

said.

With deforestation there was
clear evidence of the effect on
CO, levels of major clearance
programmes, yet 50,000 square

miles of tropical forests were

being cleared each year. The only
wayofstoppingthis action was to
transfer resources from the
developed to the underdeveloped
countries to help them achieve a

reasonable standardofliving.

There were other major but

less clearly defined contributors

to the ‘greenhouse’ problem, for

example methane — whichis 30

times more potent, molecule for

molecule, than CO, — and
nitrous oxide, both long-lived

agents. More work needed to be
done to further our under-
standingofthese.
Mr Edwards said in simple

terms the carbon dioxide element

of the ‘greenhouse’ problem
centred on a small imbalance of
just 3GT of carbonin the atmos-

phere. When compared with the
natural photosynthesis of the
forests, which alone removes

50GT of carbon a year from the
atmosphere, it was clear the
natural cycle had been only
slightly disturbed. A_ better
approach could beto restore that
balance.

Onewaycould be to usethe sea
— a huge carbon sink which

already holds more than 11,000
times the annual imbalance of
3GT. ‘‘We are not considering
here some kind of dumping
exercise — just a way of helping
the natural process there to work

a shade harder,”’ he said. Carbon

could be used to enhance the
growth of ocean organisms
through photosynthesis. Studies
into this were just beginning in
the UK.

st
|
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Combined-cy¢j

powerplant
with syngas
THEGeneral Electric Company
of the USA, Texaco SyngasInc
a subsidiary of Texaco Inc., ad
Commonwealth Energy System
have begun planningthe join,
development of an electrical
generating facility in Freetown,
Massachusetts. The facility
would be knownas the Freetown
Energy Park.
The energy park, which would

be located on land owned by a
subsidiary of Commonwealth
Energy, would generate 449

megawattsofelectric power, The
electricity would be sold toelec.
trical utilities in New England,
Long-term pricing for the power
is expected to be competitive
with other poweralternativesin
the region.

The facility would incorporate
the proprietary Texaco Coal
Gasification Process, which con-
verts coal to fuel gas. Thisfuel

gas would beused instate-of-the
art GE combined-cycle turbine
generators to produceelectricity,

“Details ofthe project design
are still preliminary,” said H

Richard Horner, president of

Texaco Syngas Inc, adding:
“Our goals in this project are
two-fold: to construct the
cleanest coal-based power plant
in the world, and to produce
powerat competitiverates.”

Malaysian ga;
plant project

A CONSORTIUM,head<d by
SWEC Zainal Sdn Bhe and
including Hyundai Engin ering
& Construction Co Ltd, Sumi

tomo Corporation, and | ernas
Construction Sdn Bhd,has been

awarded a contract by Petronas
Gas Sdn Bhd, the wholly-owned
subsidiary of Petronas Maiaysia
Corporation.
Theproject, whichwill involve

the expansion of the export
terminal and two grass roo’sgas
processing plants (GPP-2 and
GPP-3) located at Terengzanu,

Malaysia, is the second phase of
the Petronas Peninsular Gas
Utilisation Project. The two gas
processing plants will have the
flexibility to recover ethane for
petrochemical feedstock as well

as sales gas, liquified petroleum
gas (LPG) and condensate.
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“HOME NEWS  
Government

challenged over

acid rain

THE PRIME MINISTERhas
been challenged by the Opposi-

tion Spokesman on Energy,

Frank Dobson MP, over her

| Government’s decision to go

back on her promise to the UN

"last November on the issue of

F acid rain. j

In November 1989, Mrs

Thatcher told the UN in New

York of Britain’s £2 billion

3 programme to reduce NOx and

 

 

$0, emissions from Britain’s
power stations. This referred

specifically to the installation of

"flue gas desulphurisation (FGD)

equipment on 12,000 MW of

ing plants.gene
However, during the run-up to

electricity privatisation, plans to
import low-sulphur coal and
build electricity generating

plants fuelled by gas rather than
coal, have been outlined as a
cheaper alternative to the £2
billion FGD programme.

In letter to Mrs Thatcher at
the end of February, Frank Dob-
son asked for clarification on the
Government’s apparent “U’turn.
So ‘ar, FGD work has started

on only 4,000 MW ofgenerating

plan

SLD call for
energy policy
THE SOCIAL and Liberal
Democrats have published an

integrated energy policy for
Britain, entitled Energy and the

Living World.

In contrast to the Govern-
ment’s policy of allowing market
forces to guide the energy sector,

the SLD’s green papersets out an

energy strategy, taking into
account conservation, efficiency

and renewable resources.

Amongst other proposals,
Energy and the Living World calls
for a target of 30 per centre-
duction in CO, emissions from
the UK by 2005; the taxation of
fuel use, and investment in

public transport, and the
development of renewable
energy sources.
On theissue of nuclear power,

the SLD call for an immediate
halt to the construction of Size-
well B, no further commissioning
of new power stations, and the
withdrawal of all UK nuclear
Power stations from service by
2020,
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Output record for wind turbine

 
DURINGJanuarythis year, the
vertical axis wind turbine

(VAWT) at Carmarthen Bay

broke all records by generating

20,863 kW hoursofelectricity for
the local distribution network.

The previous highest output was

19,428 kW hours recorded in

January 1988.

Constructed in 1987 by
VAWT, a subsidiary of Sir

Thevertical axis wind turbine generator at Carmarthen Bay.

Robert McAlpine & Sons

Limited, the wind turbine has

been subjected to an extensive

three year research programmeto

evaluate the use ofwind powerto
generate electricity. During this
period it has achieved 94 per cent

availability.

A larger, half megawatt, verti-

cal axis wind turbineis currently

being constructed on the Car-

marthen Baysite.

BNEFLseeks permission for new
BRITISH Nuclear Fuels is seek-
ing planning permission to con-

struct a gas-fired combined heat

and power plant to safeguard

steam andelectricity supplies to

its reprocessing site at Sellafield
in West Cumbria.
A wide-ranging review has

beencarried out, its conclusion is

that a gas-fired plant nominally
sized at 160 MWewould give the
most economic steam costs and
provide significant business
opportunities for the sale of
attractively-priced ‘surplus’ elec-
tricity, in addition to the output
of Calder Hall.
Subject to planning approval,

construction of the £100 million
plant within the existing Sella-

field site boundary could begin
this year for operation in late
1992or early 1993.It is a design
which uses combustion gases to

drive a turbine forelectricity and

CHPplant

also heat a boiler for steam and

has a high thermalefficiency.

Although well in advance of

any projected closure date for
Calder Hall nuclear power

station, which has providedsite
steam andelectricity for 33 years,
the timing of the development
represents insurance against any
unforeseen early closure of

Calder Hall and takes advantage

of favourable commercial terms
now available.

BNFL’sseparate study into the
feasibility of eventually building
modern nuclear reactors to

replace Calder Hall and/or
Chapelcross in south west Scot-
land will continue. One new

nuclear reactor, if built at Sella-

field, could not guarantee

continuous steam production

reliability.

CCGTsite

studies

NATIONAL Power have
announcedthatinvestigations are

to start shortly into the suitability
of three furtherpossiblesites for

‘environmentally friendly’ gas
turbine powerstations.

The studies — at existing
power station sites at West

Burton and Staythorpe in

Nottinghamshire and Padiham in
Lancashire — will cover tech-

nical, environmental and local

issues. They will centre on com-

bined cycle gas turbine (CCGT)
plants of around 400-700 MW.

Fired by natural gas, a CCGT
plant emits no significant

amounts of SOx and produces
only about half of the amount of
CO, of an equivalent coal-fired
station.

A gas turbine developmentat
West Burton would not preclude

National Powerfrom proceeding

with its proposal for a second

coal-fired station on the site

should that be required in the

future.

The investigations are part of

an extensive assessment by
National Powerofpotentialsites.

Islay prototype
BRITAIN’Sfirst prototype wave

powerstation, to be in operation

later this year ontheIsle ofIslay,
is expected to show that wave

power can generate electricity at

costs ranging from 7p downto 2p

per kilowatt hour, about as
cheaply as hydro-electric power.

The claim was made by Dr T
Whittaker, manager of the Wave

Energy Group at Queen’s Uni-

versity, Belfast, in a talk to the

Institution of Engineers and
Shipbuilders in Scotland (IESIS)

in Glasgow.

Shoreline wave power devices

use the power of waves con-
centrated in caves and rock
gullies, or in similar man-made

structuresofsteel or concrete, to
drive special turbine generators.

The stations are economical to
build and, unlike offshore wave

power devices, are easily acces-

sible for maintenance in any but
the worst weather.

There are manysites in Scot-
land wheresuchstations could be
built to produce anything from a
few kilowatts to several mega-

watts ofelectricity.
After initial testing the Islay

unitwill supply electricity to the
mainelectrical grid system.
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Parliamentary energy group go ‘down below’ at Lea Hall

The Institute of Energy’s Secretary, Colin Rigg (pictured second from theright), ona visit by the Parliamentary Group for Energy Studiesto

British Coal’s Lea Hall Colliery in Staffordshire in February.

 

 

 

WANDSWORTH
HEALTH AUTHORITY

ENERGY
MANAGER

Salary scale — £15,278-£18, 141 plus a London Weighting Allowanceof
£1,580.

The Wandsworth Health Authority is looking for an Energy Managerwith
a proven track record to manage the Wandsworth Health Authority’s
Energy Conservation Programme,and provide statistical information on
the managementof energy within the Health Authority for Operational
Managersto achieve the best performance.

The Health Authority has a well established Energy Department, which
has been operating for the last three years very successfully, and now
requires a new Managerto carry on the excellent work on which this
department has been founded. The two primary functions of this post
are:

i. to draw up Energy Conservation strategies and implement Energy
Conservation schemes from inception throughto their construction
and implementation.

ii. toundertake a role of monitoring performanceagainst set targets and
giving operational advice to local management on how best to
achieve optimum usefrom all sources of energy.

With the advent of changesin privatisation to both the Gas and the
Electricity industry, the job will have a demandingrole in negotiating with
these industries the best tariffs available for the Health Authority.

The successful candidate will be a professional engineer with a proven
track record who should have experience in computer based analytical
systems.

In addition to an attractive salary, benefits include: an index linked
pension system, generousholiday entitlement and the possibility of a
lease car. Assistance with a relocation expenses is available where
appropriate.

Informal enquiries welcomed by MrG. Beech,District Estates Manager,
on 01-672 9911 extension 42544.

Application form and job description available from theDistrict Personnel
Department, Grosvenor Wing, St George’s Hospital, Blackshaw Road,
London SW17 OOT.Tel: 01-784 2608 (24-hr ansaphone) quoting Ref
M/95. Closing date — 31st May 1990.    
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New members
Fellow

Michael Collingwood

Roberts, PA Consulting

Group, London(transfer)

Member

Dwarka Nath Acharya,

Building Design Partnership,

London

Richard Hugh Ballard,

Energy Research Institute,

South Africa (transfer)

Peter Howard Chester,

Anthony Wilder & Associates,
Milton Keynes

Nicholas Robert Collins,

Nuclear Electric Plc, Hartlepool

John Alan Dorling,

Richard Saul Godfrey, South

Wales Electricity, Cardiff
Kevin Herriott, London

Borough of Croydon
Kenneth Knox McKinstry,

HowdenSirocco Ltd, Belfast

Michael Andrew Peter

Murray, IDC Ltd,

Warwickshire

Sami Hussain Nasser,

University of Cambridge

David Andrew Smith,British

Coal, Durham

AnneElizabeth Wheldon,

Energy Group, University of
Reading

Associate Member

William Alfred MacLean,

British Gas North Western,

Lancs

Brian Clifford Roberts,

Gwent County Council

  

    

Associate

Roderick William Carzill,

Coaltrans Conferences, Surrey
William Hammond, \.ondon
Electricity

Graduate

Gary Cooper Burns,Foster

Wheeler Wood Group
Engineering Ltd, Aberd

(transfer)

Ben Farrington,Britis): Gas,

Peterborough

Graeme Robertson, S2'<hwell

Control Systems, East Ki bride

Group Affiliate
South Eastern Electric'ty

Board, Hove,East Suss

Student

Marcella Ceraolo, Uni ersity

of Newcastle upon Tyn
David Robert Frankir

University of Leeds
Joshua Nicholas Oum
Heriot-Watt University,

Edinburgh

Vassilios Mavridis, Cranfield

Institute of Technology
Xavier Devadas Samy :nuthu,

Heriot-Watt University,
Edinburgh
John Scott, University

Aston
Siu Yan Sham,Universityof

Newcastle upon Tyne
Gordon Alan Smith,

University of Leeds
David Graham Woodgate,

University of Birmingham
Chun Wai Yuen, University of
Newcastle upon Tyne
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The Institute and

ONE OF the standing com-

mittees of the Institute is the

International Committee, which

is chaired by the President Elect,

and on which the President, the

Vice President and eight other

membersalso serve.

The committee is responsible

for co-ordinating activities with

those organisations in other

countries with whom the Insti-

tute is associated; for dealing with

the special requirements of over-
seas members; for introducing

initiatives to help those con-

cerned with energy in the

developing countries; and for

stimulating informed inter-

national discussion on energy

matters.

Committee membersalso try to
maistain contacts with those

overseas students who, after

qualifying in an energy-related

subiect, return to their home

countries.
Energy is of prime concern to

all ‘xe world, and, as we are now

becoming aware, the environ-

lo « co-sponsors
I) EX conference
IMEX 90, the maintenance

management and engineering

conference will be held on 5-7
June at Olympia in London.
Co-sponsored by The Institute

of Energy and The Institute of
Marine Engineers, the con-

ference has been organised by
The Institution Plant Engineers.

A recent DTI survey has sug-

gested that industry could save

around £1.5 billion each year just
by implementing proper main-

tenance strategies. However,

maintenance is not only

important because it is so
expensive. Maintenance is also

important because plants have

become more complex, more

automated, operating at higher

speeds or in more extreme con-

ditions.

The conferencewill provide an
ideal opportunity for engineering

managers from process and
manufacturing industries to meet
and discuss key aspects of their
professional responsibilities.

Delegates may attend on a day,

morning or afternoon basis, and

further information and a con-
ference programme/registration
form are available from: Rose-
mary Wood, CMC, Bankside,

Hollybush Lane, Frensham,

Farnham, Surrey GU10 3BN.
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international

affairs

mental effects of energy utili-

sation are global. The developed

world is undoubtedly profligate
in its use of energy, and yet the

standards of comfort and con-
venience achieved by the ready
availability ofenergy are those to

which the developing world
naturally aspires.

The Institute and all its mem-

bers therefore have a responsi-
bility to ensure that energy is
efficiently and wisely used, and
that maximum use is madeofall

resources, be they fossil, nuclear
or renewable.

Thoughtheresourcesofthe In-

stitute are limited, it seeks to

fulfill its responsibilities,

frequently depending uponthose

individual members of the In-
stitute to give oftheir ‘spare’ time

to assist.

As part of its efforts the In-
stitute is to mount an_inter-

national workshop on Biomassas

a source of energy, from 2-6
October 1990. Through the

efforts of Guy Masdin, Brian
Locke and Peter Dunn,this will

be sponsored by TheInstitute of
Energy, and will attract funding
from the United Nations
Development Organisation and

Shell International to help meet

the cost of inviting overseas
representatives to participate in

the workshop.

It is believed that by pooling
the knowledge already available,
relatively small sums of money,
invested in practical projects, can

produce significant improve-

ments in the living standards of
those in the developing world.
The workshop is designed to
identify suitable projects.
Doug Willis
President Elect and Chairman,

International Committee

Changeof status
TERRY R COLLINS (Mem-
ber), who wasrecently appointed
general manager of TC Socotec
Ltd, has been awardedthetitle of

European Engineer (Eur Ing) by
the Fédération Européene
d’Associations Nationales
d’Ingénieurs (FEANI).
MrCollins has been a member

of The Institute of Energy since
1971. Prior to his recent appoint-

ment he was quality assurance
manager for QGPC onthe Qatar
North Field Development
Project.

British Steel Prize presentation

DAVINA LIM, a building
services engineer with Oscar

Faberof St Albans, has wonfirst

prize in a competition, run by

The Institute of Energy and

sponsored by British Steel, to

find the most promising energy

and environmental engineering

student in the UK.

On 6 Marchshe waspresented

with a cheque for £500 at the

Royal Institution by Mike

Brown,British Steel’s technical

development manager, during a

meeting of the London & Home

Counties branch.
For Davina, aged 29, the award

comesafter study in the UK and
her native Singapore. She won

the prize with a 100-page dis-

sertation on the use and energy
savings obtained from fan-
assisted variable air volumeair-

conditioning systems using ice

storage for low temperatureair.

v

   
Davina Lim, whohasrecently been awarded the £500first prize in a

competition run by TheInstitute ofEnergy to find the most promising

energy and environmental engineering student in the UK.

Thedissertation was part ofher

final year studies for thefirst class

honours degree in building ser-

vices engineering which she

gained at Ulster University last

year.
“Tam surprised and

delighted,” said Davina who

decided to enter the competition,

open to all higher education

establishments in the UK,only a

few days before entries closed.

She cameto the UKin 1985 to

extend her education andtrain-

ing and add to the Diplomain

Building Maintenance and Man-

agement she had obtained in

Singapore. She joined Oscar

Faberas a replacementtrainee in

1987.
Davinais studying for an MSc

in building economics and man-

agementatpresentandintends to

be become a Chartered Engineer.

Sainsbury student prize awarded

THE 1989 J Sainsbury Student
Prize at the University of Surrey
has been awarded to Mr Geoffrey
Sheppard (Member).

Theprize was presented by Mr

Fred Nash (Fellow), director of
McLellan and Partners of West

Byfleet, for the best performance
in the MSc Energy Engineering

course at Surrey University in
1989.
Mr Sheppard is currently em-

ployed by McLellan and Partners
as an energy engineer, after

working in conjunction with the

company onhis course project.

MrSheppard gained his award

for the excellence of his exam-
ination results and for the high

standard ofa study of a project to
convert steam turbineelectricity

generation in a paper mill to

cogenerationutilising gas turbine

technology.
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Financing the energy sector
in developing countries
NO MATTERwhatpath of develop-
ment is chosen by a country, ulti-
mately development depends upon
the effective substitution of other
means of energy for human labour.
Whether this energy is used to move
water, make cement, heat or cool a

house, movea truck, or cookfood,it is
an input into making the human con-
dition more bearable.
Being a developed country, almost by

definition, means being a consumer of
little energy other than that generated by
human labour. Even a relatively high

income and industrialising developing

 

According to the World Bank, the annual investmentin electricity supply

alonein the developing countries during the next decadewill be about US$199

billion per year. In the following article, based upon a paperpresentedatlas

September’s World Energy Congress, Drs Churchill and Saunders examine
the potential sources of this funding, including a number of innovative
financial options, and point out someofthe internalinstitutional changesthat
are desirable in order to relieve the financial constraints that inhibit the
expansion ofall forms of energy.

    
supply alone the annual investmentbillforal
developing countries could be about US$100

billion per year! depending on one’s
assumptionsontherates of economic growth,

But the substitution of energy for labour
requires capital — a commodity in very scarce

supply in all ofthese countries. And as a scarce

commodity, capital is expensive andefficiency
country such as Brazil has only about one-
tenth the per capita energy consumption

of the United States or many European
countries. There are few African

countries, for example, that have the
electric power consumption of a minor

provincial town in Europe or North
America.

If the developing countriesare to grow they

will have to expand their use of energy in the

whole range of economic andsocialactivities.

demandsits careful use.

As shown in Table 1, for electric power

 

*Director, Industry and Energy
Department, The World Bank

**Head of Energy Strategy,
Management and Assessment
Division, The World Bank,
Washington DC

and about improvementsin energy production
efficiency, pricing and end useefficiency,
Three large countries, China, India and Brazil
account for nearly half this total. Figure |

shows the breakdown of future developing
country electric power sector investment by
plant type andregionof the world. In addition

 

1 This does not include the large additional investmen: needed
to consumeenergy, te, motors, appliances, air conditioning,

light bulbs, etc, and to improve the efficiency of

c iption.
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The authors   

 

Dr Anthony A Churchill, a Canadian

citizen, is currently Director of the
Industry and Energy Department of
the World Bank. Prior to joining the
World Bank in 1965, he followed an

academic career, obtaining a BA
degree from the University of British

Colombia and a PhD from the Uni-
versity of Washington(Seattle) before

going on to teach at the University of
Western Ontario. 

 

Since joining the World Bank’s

Public Finance Division in 1965, Dr

Churchill has held a numberof senior

positions in the Bank; Chief of the
Transportation and Public Utilities
Division, Chief of the Transportation
Research Division, then Economic

Adviser in the Transportation Depart-
ment, Urban Operations Adviser in
the Urban Development Department
and, immediately before his present
assignment, Director of the Water
Supply and Urban Development
Department.

He hasalso written a large number
of papers and other publications for
the World Bank.
Dr Robert Saunders, an American

citizen, began his career by obtaining
a BS degree from Wittenburg Uni-
versity and a PhD in economics from
the University of Kentucky. Prior to
joining the World Bank he held
various university teaching posts and
served as the Director, Regional

Research Institute, West Virginia
University and Chairman, Depart-
ment of Economics, Kent State

University.

His earlier positions in the World
Bank included that of Senior Econo-
mist, Chief of the Telecommunica-

   
ations Project Division, Econeinic

Adviser and Chiefofthe Energy P«'icy
and Advisory Division, before moving
on to his presentposition.
During his career, Dr Saunders !1as

also written and published nume*ous
books, articles and research mono-

graphs. His books include Vi/lage

Water Supply; Economics andPolicy

in the Developing World (Johns
Hopkins University Press, 1976), and

Telecommunications and Economic
Development (Johns Hopkins Univer-
sity Press, 1983).  
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to the capital requirements ofthe electric
power sector, other formsofenergy production

and consumptionare equally capital intensive.

The requirements for investments in oil, gas

and coal are at least of similar orders of

magnitude.
At a minimum some US$25billion ofthe

annual power investment requirementwill be
in the form of imported equipment. At the

resent moment the combinationofbilateral

and multilateral funds allocated for electric
power investment is less than US$10 billion
per year. The prospects for any significant
increase in the amountsofaid fundsavailable is

slight. The pressure, in fact, is to reduce even

these amounts both in response to declines in

total funds available and tothepriorities given
other areas ofconcern. The sameholdstrue for
international commercial banks. They have

sharply reduced their lending to developing

countries since 1982.

In addition to constraints on international

concessionary and commercial bank finance,

domestic public resources are also seriously
constrained. Most governments of developing

couvtries are finding it difficult to raise

sufficient funds to meetthe pressing social and
economic needs of their growing populations,

let alone the billions required by the energy
sector,

Tuis leaves only two alternatives, the
domestic and international capital markets.

Domestic capital markets are usually under-
developed. But much of this underdevelop-
met is self-inflicted. The problem is not low

saviigs rates but lack of financial inter-

mec.ation between savers and investors. In
many developed countries, the financing of

public (although sometimes privately owned)
infrastructure by attracting private savings was
a major element in the developmentoftheir

capital markets. In funding this infrastructure*
through the tax system, most developing
countries have limited this important part of
capital market development.

Energy enterprise performance
Before capital markets canbeutilised to raise

funds for the energy sector, the sector, par-

ticularly the electric powerpartofit, will have
to dramatically improve the performanceofits
institutions. Institutional arrangements in the

energy sector in developing countries are
characterised by: (a) widespread ad hoc govern-
Ment involvement in most aspects of the

managementofenergy supply enterprises and
the sector as a whole;(b) rivalry and inadequate
coordination among sector institutions and
with other agencies; and (c) weak account-
ability of sector managers to both supervising
Ministries and their consumers. Asa result,
with a few exceptions, the energy sector suffers
from a combination of poor pricing, invest-
ment and regulatory policies, and inefficient
operating and maintenancepractices. This has
led to a situation in which thesectoris not in a
Position to raise resourceseither in domestic or
international capital markets because most of
ts institutions are unable to earn a return
sufficient to attract private debt or equity
Investment.
For example, in electric power it is not

- April 1990

 

Table 1: Planned power investments by
developing countries between 1990 and
1999 (units in US$billion at current prices)

Power System US$ é
Component Billion %
Generation 642 61
Transmission 105 10
Distribution 211 20
General 95 9
Total 1,053 100

of which

Local currency 642 61
Foreign exchange 411 39
 

uncommon to find total technical and non-
technical system lossrates of over 30 per cent;
to find excess capacity in generation side by
side with shortages in transmission and dis-
tribution systems; to find expensive capital
operating at a fraction ofits rated capacity; to
find excessive employment,etc. In the oil and
gassectortheinefficiencies of state monopolies
are often covered up bythelarge rents earned
by the state in this sector. This generally
unsatisfactory performancewill have to change
if this sector is to meet its growing financial
requirements.
Fundamental changes in the institutional

structure often will be required to effect

changes in performance. Almost everything
else has been tried. The World Bank, for
example, in over four decades of lending, has

supported a broad range of measures to
improve and modify existing institutional
structures. At best the results have been mixed.
Improvements in managementstructures or
investment planning, for example, have been

compromised over time by the unwillingness
to change the business environment and
incentive structures for most public
institutions.
In fact, the performance of powerutilities in

developing countries has actually deteriorated
over the past few decades. Accompanyingthis
deterioration has been a shift towards large,
monolithic government owned and operated
utilities. The formation of these government
power utilities was based on arguments
relating to the need for: economiesofscale in

investment and operations, improvements in
coordination and efficiency, reducing reserve
margins andincreasingreliability, larger and

longer term investments, political pressures
for nationalisation and elimination of foreign
ownership, and so on. Although someof these

reasons may be valid,? there is a growing
awarenessin third world countries andin the
development community that fundamental
change is needed to improveefficiency in the
powersector.

Whya new awareness
First, as developing countries have expanded

their economies, they have become more
urbanised and more industrialised and have
sharply increasedtheir energyintensities. The

absolutesize ofthe capital requirementsfor the
electric power sector alone are many times
larger than thoseof primarily rural economies
just beginning the growth process. Today
there are single power projects which in real

terms require morecapital than thetotal funds
available from the World Bank in any one year
in the 1950s and 1960s.
Second, the growth process has placed

enormous demandsuponthe limited financial
resources of the public sector. The energy
sector is only one of manyclaimants. Todayit
is not unusualto find from one quarter to one
third of public resources available for invest-
ment goingsolely to electric power. Andit is
still inadequate.
Third, the experienceofthe last few decades

has brought into focus the disadvantages as

well as the advantages of relying on public
ownership and public credit. In spite ofvaliant
attempts it has not always been possible to

isolate the power,oil, gas and coal sectors from
the inherent inefficiencies of government.?
These inefficiencies can be costly in such
capital intensive sectors. The failure to

adequately maintain costly plant and equip-
ment, for example, can result in not only

shorter equipmentlife but also loss in the
output of other firms whereenergyis acritical
input.

Therole of government
It is clear that many problemsrelating to

management accountability and inefficiencies

in energy production, distribution, and con-

sumption in developing countries can be
attributed to inappropriate roles played by the

public and private sectors. All too often the

public sector has tried to undertake more than

it can handle given its limited human and

financial resources. An important principle

must be recognised — that the complexity of

energy problemsandthescarcity of resources

and managerial talent in developing countries

requiresthat each set of issues be dealt with at

that level of decision making and management

best suited to analysing the difficulty and
implementing the solution. Thus, political

decision makers, senior governmentofficials

and ministry level staffshould focuson critical
macroeconomic issues and energy sector

strategy and policy, in order to set out global

expectationsofenergy enterprise performance.

The senior management of a poweror gas

company, for example, appropriately buffered

by an independent board of directors and

operating is a known regulatory framework,

could then conductits daily operations free
from governmentinterference, to meet the

agreed service targets within the regulatory

guidelines. As far as possible, the utility
managementshould be assuredofcontinuity at
the top, subject to satisfactory performance,
even in the faceof political change. While the

enterprise has provided wider autonomy, it

would become more accountable in terms of
performance measured against an agreedset of
 

2 In many instances potentialfor economies ofscale and better

coordinated operations have been negated by managerial/
institutional inefficiencies, and their potential has been
lowered by technological and regulatory change, ie, combined
cycle turbines and co-generated power sold to the grid.

3 These inefficiencies stem partly from the fact that many
developing country governments tend to take on more than
their underdeveloped institutions can handle and from the
fact that governments have multiple objectives which are not

well suited for translation into managing commercial and

technical ventures.
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Fig 1: Breakdownbyplant type and region of capacity expected to be addedin the less developed countries during the 1990s (384GWtotal).

specific objectives and monitored indicators.

The senior managementof the energy enter-

prise would be well advised to meet regularly

with government and consumer represent-

atives, to discuss performance problems and

successes.
Also, many developing countriesneed to re-

examinethe role of governmentin the energy

sector with a view toward defining a more

productive partnership betweenit and private

operating companies. Complete privatisation

is too simple an answer. It would be naive to

assumethat the state would be willing to give

up control ofsuch an importantsector whereit

has legitimate responsibilities for protecting

general public interests. Compromises have to

be foundthat both recognise the general public
interests and at the same time provide

incentives for efficient management of the

sector. A new social compact betweenthestate

and consumers and producersis required, one

which relies more on the state as a regulator

and less as an owner of the means of
production.

Involving the private sector
Institutional and legislative developmentsin

both the developed and developing countries

are indicative ofthe changes that are emerging

as attempts are madeto secure financing and

improvethe accountability and performance of
enterprises in this sector. Manyofthese insti-
tutional changes move in the direction of
government acceptanceof a greater degree of
market forces and private sector participation.
For example, a numberofinnovative options

have been suggested which might involve the
private sector in efforts to assist in improving
sector performance and maintaining energy
investment programmeswhile minimising the

10

accrual of new government debt. These

options include someofthe following:
@ moreinternational oil company farm-ins or

other joint venture arrangements with

national oil or gas companies;

@ financial leasing arrangements involving

offshore companies, commercial banks, and

suppliers;

@ operational leasing arrangements in which

the lessor also operates and maintains the
installations;

@ enclave financing arrangements for power
generation in which the owner-operator

sells power to a public grid or wheelsit to

specific consumers;

@ sale of existing operating facilities by

utilities to private operators under con-
tracts to sell back or distribute power;

@ thesale of electricity futures to consumers
that desire longer term price contracts;

@ conversion of some portion of country
energy debtinto leasing arrangements;

@ conversion of some portion of country

energy debt into equity with a possible put
option to reconvert the equity into debt
after a given period;

@ other debt-equity swaps and related
operating arrangements;

@ direct, private equity financing;
@ third party financing of energy conser-

vation, whereby energy service companies
carry out efficiency improving investments
and are repaid from the realised savings;

@ contracting out selected services ofa utility
to private firms,ie, for rehabilitation, main-

tenance, accounting, collection, etc; and

@ the use of managementcontracts for oper-
ation and maintenance work.

Somecountries are now encouraging indus-

trial producers of energy to produce electric
powerandsell the surplusinto the public grid

as part of co-generation schemes. A few
countries are considering breaking up large
national distribution monopolies intoregional

or municipal groups. In some instances,

governmentsare encouragingprivate investors
to come forward and manage and invest in

small, local, non-grid supplies. In manycases

these measures are aimed at both domestic and

foreign investors with the expectation of
improvingefficiency and inflows ofcapital.

Domestic capital markets
The capital markets of most developing

countries are often more underdeveloped than

necessary. There is generally a great shortage
of readily tradable securities. Deposits in
foreign banksare often the preferenceo! local
investors. Yet if one studies the history of
North American and European apital
markets, the issuing of securities by large

public companies, most ofwhich werei: what

today would becalled the public utility busi-
ness, was the foundationofthe developmentof

the capital market. Developing cov «tries
generally have precluded this possibi! ‘y by
makingthefinancing of these public worksan
exclusive prerogative of the goverment
Finance Ministry.
Could not the increased interest in private

foreign investment be expanded to include
local private investors? There are a numberof

advantages to all concerned. For the govern

ment the encouragement of a local capital
market has to be an important developmental
goal. For local investors, large and small,
putting money in a large partially foreign
financed domestic enterprise may offer an
attractive alternative to foreign bank deposits.
For the government the existence oflocal

interests in utility finances may ease some
political problemsandat the sametimeprovide

Energy World
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some assurances to the foreign investor who

would know that his interests coincide with

local interests. :

In practice there are many ways in which

domestic capital markets can be encouraged.

The degree to which special incentives have to

be offered to local investors will depend on the

current state of the local capital market. Local

investors may be willing to accept shares

valued in local currency as long as dividends

receive the same type of treatmentgiven to

foreign owners — perhaps convertible to

foreign exchange. The foreign shareholders

could be permitted (or required)to sell (or buy)

part of their shares each year in the local
market. Foreign banks now holding non-per-

forming government loans could be
encouraged to swap these debts for equity or

her formsoffinancial participation.
Theobjective is to establish a local marketin

which shares or debt instruments held by both

local and foreign nationals can be traded. The

existence of such a market will improve the
liquidity and acceptability of private partici-

pation in electric power, gas and similar types

of investment as well as providing a channelfor

encouraginglocal savings.

=0

Examples worth watching
‘he World Bank is actively encouraging

countries to seek alternatives to the traditional
public monopolies in the energy sector. How-
ever the pace of changeis going to be highly
dependent on local circumstances. Change will
not come easily and there will be considerable
opposition from both vested interests and those
that see these moves as being primarily of an

“ideological”? nature. The speed at which these
innovations are adapted will dependalso on the
perceived success, particularly in attracting
additional capital, of those currently
pioneering the process.

Progress has been slow because oflack of
experience of many governments with the

private sector, and existing cumbersome
government administrative procedures.
Private sector participants need to be
encouraged by evidence of governments’
willingness to support private developments.
Since international capital markets are
becoming integrated, investors in developing
country energy projects will expect treatment

similar to what they can get elsewhere. They
will look for incentives such as tax breaks,

access to land, exemptions from import duties
and labour requirements, and simplified
customs procedures. Government guarantees
are needed that the poweror gas produced will
be purchased, prices will be set to provide
adequate returns to investors, foreign investors

can repatriate profits and service debt in hard
currency, and fuel will be available at reason-
able prices. Draft agreements will help to
clarify such uncertainties such as access to

foreign exchange for debt service and dividend
payments and set out explicity who bears what
risks. In Turkey, for example, model agree-
Ments and an invitation have led to proposals
by private sector consortia to build and operate
large coal fired thermal plants in which
Government proposes to take a 30 per cent
equity.

April 1990

In Pakistan, under the World Bank’s recent
Public Sector Energy Development Project,
coal thermal, hydro, and oil thermal power
projects estimated to cost $1.9 billion have
been approvedor are underconsideration or
Preparation. Loansto private investors ofup to
30 per centof project cost are being provided
from a fund initially of$520 million. The fund
was created with money from bilateral and
multilateral sources.It is being managedby the
National Development Finance Corporation.
The arrangements beingestablished include a
security package for private investors
providing incentives and guarantees, co-
financing agreements and proper appraisal of
projects. These arrangements appear to be
among the mostprogressive and encouraging
currently being offered in developing
countries.

Chile’s efforts to encourage private sector
participation are also worth attention. These
efforts, which led to nearly 100 per centprivate
ownership in the electricity sector by 1988,
started in the late 1970s when generation/
transmission and distribution activities were
separated. In the case of ENDESA, Chile’s
largest power company, distribution activities
were consolidated into economically and
geographically coherent units which are open
to distribute non-ENDESA generated power
(eg by municipalities, large industrial users
and/or self-producers of electricity, and the
public in general). CHILECTRA, another
large power company mainly responsible for
distribution in Central Chile was reorganised
into one generating and twodistribution com-
panies. Smaller generation/transmission units
of ENDESA which could be independently
operated were then auctionedoff (eg small- to
medium-sized hydro units below 50 MW).
Subsequently, ENDESA and CHILECTRA
were transformed into privately organised
corporations whose shares were broadly dis-
tributed to company employees, public sector
employees, pension funds, etc, and which are
now traded on thelocal stock exchange.

Theprivatisation of the electricity sector in
Chile was greatly facilitated by important
changesin the tariff system. Originally based
on accountingcriteria and aimedat providing a

guaranteed return to the sector enterprises,
irrespective of their efficiency, tariffs now are
based on long-run marginal cost for gener-
ation/transmission and short-run marginal
costs for distribution companies. The standard
costofan efficient “‘model company”serves as
a yardstick. The application of technical
criteria, which are revised only every four
years, ensure automatic adjustments at the

bulk tariff and distribution tariff levels, with a

minimum of Government intervention. A
system ofnodeprices and wheeling chargesfor
use ofthe ENDESA-run transmission network
and an efficient load dispatch system allow
rapid transactions of electricity between
generation and distribution companies, large
industrial users, and self-producers. Owner-
ship and tariff reforms in Chile’s electricity
system thus have succeededin (a) promoting
competition among generating companies, (b)
stimulating major consumersto seek least-cost
sourcesofelectricity, (c) optimising the use of
the transmission systems, and(d) establishing

effective independent monitoringofelectricity
prices by electricity consumers.

In addition to the countries already
mentioned, a build, own, and operate type
project has been implemented in China and

others are being actively considered in

Indonesia, the Philippines, and Bangladesh. In
Poland, the governmentis considering a new
system of regulation of the energy sector
during the transition from central planning to

greater use of market forces. It is also con-
sidering separating power distribution from

generation andis looking at models in other
countries for developing future energy
facilities. In the Dominican Republic, the
governmentis considering a policy whereby
most new powergeneration would be located
outside of the public utility. Finally, a recent
study showed Costa Rica’s 900 MW public
power system could be economically
augmented with 100 MW ofadditional power
purchased from private power sources
including small hydro, bagasse fueled sugar
mill plants, and surplus output from existing
industrial thermalplants.

Regulation
One of the major constraints on new

approachessuchastheseis the lack ofadequate

regulatory systems in most developing

countries. These countries, by relying

primarily on ownership as the means of

control, have not developed much experience

with more indirect means of regulation. They

also lack the institutional structure to
undertakethis regulation. This means,that for

most investors, the ‘‘rules of the game”’ are

unclear and, in fact, outside investors are

usually excluded from the game. Un-
doubtedly, as investors gain confidence and

governments gain experience, the number of

private participation schemes will increase.

But until this happens there is a tendancy for

all parties to be excessive in their demandsfor

guarantees and controls of performance and

income.

Generally, countries wishing to reform the

institutional relationships and financingof the
power sector fall into two categories. First,

those who wish to retain predominant public

ownership of the sector but which want to

reduce governmentinterference in operational

matters, make regulations more transparent

and predictable, and tolerate some private

participation at the fringes, eg, industrial co-

generation, or contracting out of services such
as revenuecollection. Second, those willing to

encourage muchgreater private participation

such as build, own and operate schemes,build,

own and transfer projects, large-scale divesti-

ture ofexisting assets, franchising and leasing

arrangements, and large-scale independent

power production. Although both of these

approaches encompass a wide spectrum of

ownership and control, each has a common

need for a regulatory framework that promotes

economicefficiency, enterprise accountability,

mobilises domestic and foreign resources, and

internalises social and environmental costs

with minimum impacton efficiency.
Oneof the uniquefeatures of private power

generationsalesis the existence ofusually only

11



 

THIRD WORLD ENERGY

one or at most a few purchasersof the output.

This puts a great deal of stress on the

negotiations over what quantities are to be
sold, at what times, and at what price.

Investors try to minimise the risk with some
form of multi-part or take or pay contract with

variousprovisionsto insure the pass through of

cost uncertainties such as fuel prices, general

inflation or exchange rate changes. In some

cases the investors are simply suppliers of a

product where risks are minimised and profit
margins guaranteed by the government.Incen-

tives for improved efficiency and entre-
preneurial activities are present but may not be
large.

Such arrangements can be improved.

Countries might well benefit from some

loosening up of the market structure. Is it

really necessary that foreign investors be only

suppliers of base load? Many developing

countries are far from the situation where the

nationalgrid extendstoall parts ofthe country.

Could notinvestors (both local and foreign) be

invited to supply anddistribute poweror gas in

isolated markets, perhaps in competition with

the national monopoly? What about per-

mitting private owners of plants to expand

their markets at their own risk — perhaps to

large industrial consumers? Oralternatively to

invest with large industrial users in co-

generation of heat andelectricity with some of

the powerbeing sold to the grid or to other
consumers.

There are undoubtedly numerousvariations

ofregulatory and marketstructures that can be

used to enhance the opportunities for entre-
preneurial activities in the energy sector.

Amongthe regulatory options that might be

analysed to better understandtheir advantages,
drawbacks and potential applicability in
individualsituations are:

@ regulations by contract, eg, for gas or large

unique base load powerplants;

@ a USA-style independent regulatory
agency;

@ regulation by previously establishedlegis-
lation or decree;

@ regulation through intent-openness and

fairness are demonstrated in deliberations;
@ regulation throughpricingandtaxation, eg,

throughsetting avoided cost or bidding;

@ regulation by setting precedents; and
@ hybrid or mixed systems.

There is little doubt that many existing
enterprises in the energy sector will oppose

change. Technical, safety and other reasons

will be given, some valid, some not. Experi-
ence in the developed countries suggests that
many of the problemscan be solved and that
large gains in efficiency are possible. Again it
requires that governmentsset out from a much
broaderperspective than is presently the case,
a simple andtransparentregulatory framework
for the entire energy sector. All parties
involved should be assured that their legiti-

—__

——__

mate interests can be adequately taken into
account and safeguarded within a framework
that provides mutual benefits toall.

Need for discussions
Thediversity ofthe parties involved (govern.

ments, domestic investors, foreign Consortia,
bilateral and multilateral aid agencies,
commercial banks, power or gas utilities, etc)
and the complexity of the issues Suggestsit
would beuseful to begin to pull together some
ofthis experience,to get the parties togetherto
discuss their expectations and needs,in forums
that are less pressured than those generated by
immediate investmentdecisions. A consensus
on acceptablesetsof“rules ofthe game” would
increase the willingness ofall parties to reach
the accommodations required by the differing
circumstances of each developing country,
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TWENTY watts of electric power

may seem irrelevant to a national

supplier, for whom a one megawatt

power station is very small. Yet the

storms and the consequent disruption

of power supplies in Britain at the

beginning ofthis year reminded many

people that a little electric power

would be a great deal better than none:

at all. Twenty watts (0.5 kWhper day)

could have provided a family with a

surprising numberofbasic services —

a few hours oflight, radio, television

or the pump for the central heating.

The usefulness of the ‘first’ twenty

watts ofsupply contrasts sharply with

the trivial benefits derived from the

‘gst’ twenty watts — feature lighting
and ‘ne third television perhaps, and,

3s Bob Hill so aptly putit “‘the electric

carving fork to go with the electric

carving knife.””!

This article looks at a selection of

interc:ting applications for very small

powe: supplies, particularly those based

on renewable energy sources, and at some

of the issues related to their use. (Readers

may ‘ish to refer to review publications

What’sthe use of
twenty watts?
by Anne E Wheldon, PhD MInstE MinstP and Mark Hankins*

 

Twenty watts of electricity may be a mere drop in the ocean to a national
power supplier, but to families in developing countries, it can mean the
provision of basic services, which energy consumers in the developed world
tend to take for granted. Anne Wheldon and Mark Hankins look at the

possibilities ofsmall-scale power generation, and the benefits new technology
in this area can bring to the developing world, as well as examining its
applications in the West.

[eg **>4] for more comprehensive surveys
of applications.)
Many people, particularly in developing

countries, live in areas remote from anelectric

powergrid. For them, 20 watts represent basic

amenities, not luxuries. The use ofstand-alone

power supplies is one option for providing

power to individuals and communities in

remote areas. Such supplies are usually based

on diesel or petrol generators, but renewable
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energy conversion systems, powered from

wind, water or biomass (wood and agricultural

waste) have also been used for many years.
Photovoltaic (solar electric) power supplies

have been developed and used morerecently.

Applications in remote areas
Immunisation against the life-threatening

diseases is one of the most basic aspects of

primary health care, and the expansion of

immunisation programmes could save many

lives in developing countries. Most vaccines

require refrigeration from the point of

manufacture to the point of use in order to

remain effective, and a ‘cold chain’ of

refrigerated distribution and storage facilities

musttherefore be set up. One essential stage in

the cold chain is the vaccinerefrigerator in a

rural health centre, which may be remote from

mains power. An array of photovoltaic cells
with storage batteries can provide reliable

power supply, in areas with high solar

radiation. The power requirements for such a

refrigerator are small, but its service to a

community can be immense. Twenty watts can
run a refrigerator which stores enough vaccine

for the complete immunisation of over 1,000
infants and their mothers.*°
Light from low voltage dc fluorescent lamps

can have a major impact on rural life in

developing countries. During the day, most

people are occupied with household tasks,

farming andcaring for livestock. It is only in
the evening that family members have the

opportunity to study, sew, read and engagein

other productive activities. Electric lamps
supply better quality light for these tasks than
traditional open fires, candles or hurricane

lamps. In tropical countries with high

insolation, a 30 Wp(thirty watt peak) photo-
voltaic panel can supply aroundeight watts of

continuous power. Panels as small as 10 Wp

supply enough powerto operatea fluorescent

lamp for several hours each evening.

 

*Energy Group, Department of

Engineering, University ofReading
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A survey of small solar electric systems

installed in a rural Kenyan community shows
the varied uses for small amountsofelectric

power.® Using a 10 Wp photovoltaic panel, a

second-hand car battery and a fluorescent
lamp,onetailor now lights the communal hut

on his compound,enabling his children to do
their homework while he completesa few extra

hours of sewing. But the use of a few watts of

solar poweris not limited to lighting. Enter-

tainmentis a high priority for many families,

andseveralofthe systemsvisited use the power

for radios, cassette players or televisions. One

enterprising teacher uses solar powerto charge

the batteries for his part-time business, a disco

and light show! Facilities for education and

entertainment make rural life more varied:

they might thus make a small contribution to

reducingthe drift from rural areasto thecities.

A studyofrural clinics in Zaire indicates the

benefits of small amounts of power in

improving medical care. Photovoltaic panels,

used to run fluorescent lights, have a direct

impact on the quality of treatment, since

medical procedures can be performed more

safely and over a longerperiod ofthe day, with

good quality light. They also have an indirect

impact, since medical workers are less

reluctant to work in rural areas if they are
provided withlighting, radio and television.’

Small wind turbinesare also used to supply

power in remote areas. Tens of thousands of

wind turbines were used in homes worldwide

from the 1930s, to generate electric power for

lighting and radios. Several remote homesin

Britain and elsewhere currently use wind
turbines for the same purpose, some with as

little as 100 W ofrated capacity, equivalent to

20 to 30 units of continuous power.”
The establishment of a telecommunications

network requires small amounts of powerin

remote areas, and the power supply must be

reliable and require little maintenance. Photo-

voltaic panels and windturbinesare frequently

used for this purpose. They are also used off-

shore to supply powerto navigation aids. An

unusual‘off-shore’ application is in the fish-
farming industry.® Salmon farmers in
Scandinavia and Scotland use battery-powered
automatic fish-feeders.

   
33 Wp photovoltaic panel used for a
domestic electricity supply in rural Kenya.

14

50W windturbine used to supply powerfor
an automatic fish feeder.

Other applications
Small stand-alone power supplies also have

uses in areas which are not normally regarded

as geographically remote, since they may

provide a more convenient or cost-effective

supply, even where mains poweris available.

An obvious example of such a supplyis the
dry cell used in torches, radios, etc. We readily

pay over £50 per kWhfor the convenience of
portable power. Very small photovoltaic cells
are also used extensively for pocket calculators
and other consumerelectronic goods.

One application of small stand-alone
supplies where mains poweris very close,is in
the rail industry.? British Rail Research need
to measure the movement of 25 kV overhead

contact wires as locomotives pass underneath.

The position transducers which are used to
make these measurements could be powered

from the 25 kV supply via a step-downtrans-
former. However, it is cheaper and technically
simpler to use a battery, trickle-charged from a

50 W wind generator, as the power source.
Conveniently,the sites where movementofthe
contact wires may cause the most problemsare

usually in exposed areas, which provide good

resources of wind energy.

Efficiency
Efficiency is a key issue in small power

stations:ifyou are limited to a few watts, then
it makes no sense to waste them. Tostate the
obvious, one hour of light from a 60 W
incandescent bulb is muchless useful than five
hoursofequivalentillumination from an 11 W
high-efficiency fluorescent tube.
The vaccine refrigerators which are used

with photovoltaic systems (discussed above)
are designed to require little power, by using

thick insulation and efficient compressors.
Efficient domestic appliances, such as lights
andrefrigerators, are also becoming available

 

—__

for use with stand-alone supplies. They need tp

be developed further, and distributed mor.
widely in remote areas. At presenttheir initial
cost is often high, even though they maybe |
cheaper than conventional appliances Whey
costed ona life-cycle basis.
The need for efficient energy useis no |

restricted to remote areas and Stand-alone -
supplies. The conversion of energyis q Major
contributor to environmental damage.Areasof
global concern directly related to energy ug
include global warming (to which the burning
of fossil fuels and biomass is a majorcop.
tributor); pollution ofthe troposphereand acid
rain (fossil fuels and biomass); ionising
radiation (nuclear power); and shortages of
fuelwood (biomass).'? In the long term,this
damage cannotbe arrested simply by changes
in the mix of currentfuels, since they are qlj
contributors. We support the argumenttha

energy conservation, including moreefficient
end-use, is an essential component of long.

term energy planning to protect theenviron.
ment.!® 1!

Conclusions
Small amounts of electrical power, used

efficiently, can provide importantservices,if
available at the right place and time. Stand-

alone power supplies can contributesignif.

cantly to the quality of life, particularly in

remote areas of developing countries, even
though the kWh which they generate maybe
quite insignificantin a national energybudget,
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Energy consumption in
developing countries
ANY FORWARD view of energy

demand requires explicit assumptions

on socio-economic and international

oil market developments. This paper

rests on global studies developed in

1987/88 and reviewed more fully in

references 1 and 2.

Two cases were developed; a ‘High

case’ with a strong emphasis on successful

economic performanceand a ‘Low case’ in
which politics prevails and, in particular,
the developing countries suffer from low

economic growth. The main features are

presented below:

‘High case’:
— Assumes that the restructuring of organisa-

tions 22d economiesin the early 1980s provide
the basis for the effective use of resources.
—Has forces at work that assist in these
developments, especially a new generation
which is pragmatic andflexible in outlook and

"has increasing influence.
— Has governments that endorse and imple-
ment No-Nonsense’ policies underpinned by
clear models of economic success.
— Markets become more global.

— World economic system has considerable

resilience. Most of the present problems.e.g.

debt crisis, ultimately get defused, if not

_tesolved.
_— OPEC successfully manageoil prices.

‘Low case’:
_—Assumes that the pendulum could swing
back in the 1990s from market-oriented
policies to greater emphasis on social and

- political priorities.

_— ‘No-Nonsense’policiesfail, which leadsto a
-tationalisation offailure and rejection of suc-
cessful economic models. Economic under-
_ performance results — world economic growth

is only 2 per cent per annum compared to 3.5
_ per cent per annum in the ‘high case’.
— Population growth and rapid urbanisation
proves unmanageable in the DCs.
— OPEC are unable to manage markets due to
ow demand andrelatively high non-OPECoil
supplies.

The future of energy demand in developing
_ countries is discussed primarily in the context
_ of the ‘high case’.

We begin with the preconditions for high

economic growth and thus energy demand.

  

 

-*Head of Energy, Group
_ Planning, Shell International
_ Petroleum Co Ltd.

 

by Ged Davis*

 

The following article, based upon a paperfirst presented at last year’s
Congress of the World Energy Council, reviews the prospects for energy
consumption in the developing countries, based on two scenarios — a ‘high
case’ anda ‘low case’. The starting point for the review is the premise that the
1985 primary energy demand in all developing countries, excluding
traditional fuels, amounted to 33 million barrels per day oil equivalent
(Mb/doe), of which China accounted for 10 Mb/doe, while oil demand was
some 14 Mb/doe, of which China accounted for 2 Mb/doe.

 

Firstly DCs will need a hospitable inter-
national economic environment. The issues
are well known:

e a resolution of the current imbalances and

restoration of confidencein financial markets,

ea need to avoid a major recession and

strengthen the opennessof the globaltrading
system, and

e for the developed countries to take some
leadership on the debtcrisis.

Suffice to say putting the necessary policies
in place will not comeeasily.
But this will not be sufficient alone; many

countries will need to reform their economic
policies. The need for change and prospects

vary greatly across countries.

This can be seen clearest by reviewing
economic performance since 1973. Twopoints
stand out:
e Theresilience of the South and East Asian

countries whonot only weatheredtheoil price

shocks and the severe 1980 to 1982 recession in

the OECD,but emerged with higher rates of

growth and reducedinflation: growthrates in
India rose to 5.5 per cent pa andin E.Asia to

over 8 per cent, while inflation was held to 7 to

8 per cent in the 1980’s.

e The weakness in Latin America and Africa,

with many countries facing crises of debt and

declining per capita incomes in the 1980’s. A

symptom of the crisis, especially in Latin

Americahas been the resurgenceofinflation —

averaging over 100 per cent pa in theeighties.

A few countries such as Botswana and

Malawi avoided the worst but other, and

particularly the large economies, faced losses

in per capita income greater than US and

European countries experienced in the Great

Depression.

Eight years since the start of OECDreces-

sion, Latin America and Africa remain deeper

in recession, deeper in debt and with major

short-term problemsto solve.

The Latin American and African weaknesses

result from failings in economic policy and

management of the public sector. Recent
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reviews of economic development in DCs by

the World Bank and IMFindicate the required

direction of economic reforms:
e less constraints on markets, more competi-

tion and alargerrole for the private sector,
e reduction of budget deficits, including the

heavy support for state-owned enterprises,
e allocation of public investments onthebasis

of cost-effectiveness and prospective earning

powers,rather than ideology andprestige, and

reduction of the heavy subsidies for public
services.
e more outward orientation to encourage local

companies to compete in international

markets. Countries which have taken such an

approach have performed successfully in the
last decade.
Thefull costofpastpolicies is very apparent

in the electricity sector, for example, which

with few exceptions is dominated bya single,

publicly-ownedvertically-integratedutility. In

many countries this is the largest state-owned

enterprise. The United States Agency for

International Development (USAID) esti-

mates? that electricity companies consume 20

per cent of government development budgets
and this borrowing can amountto some 40 per

cent of a country’s foreign debt. Many plants

operate only 35-50 per cent of the time

compared to 70-85 per cent in developed
countries.

Electric power projects
A World Bank review of electric power

projects* points to the deteriorating financial

performanceofutilities since 1965: operating
ratios (ratio of operating costs, before debt
service, depreciation and other financing

charges, to operating revenues) have been

rising, rate ofreturn dropping, and daysreceiv-
able increasing. These all reflect difficulties

over metering, billing and collection and the

self-financing (internal funds as a proportion of
enterprises and requirements). Debt service
ratios havealso beenfalling. As a result, many
utilities now look to government for invest-

ment financing at preferential rates, the

waiving of debt and even subsidy of operating
costs. Electricity charges are subsidised in
many countries. Recent estimates for six
African countries indicate that by raising user
chargesto long-run marginalcosts total central

government revenue would increasebyfive to
10 per cent.

For countries in Latin America and Africa to
implement those reforms will require a high
level of commitment and political skills.

Whereas in East Asia we can foresee growth
rates at seven percent, for Latin America there
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Fig 1: Simplified energy flows LDC’s (in WOCA)1985 (million b/doe).

are threeto five years ofstructural adjustments

ahead before growth rates mightbe restored to

the levels experienced in the 1960’s and

1970’s. For African countries, the adjustment

will be from five to 15 years.
We have assumedthefastest route to reform,

ie, that problemswill be addressed in 1989/90.
The short-term costs will be high. For
example, Mexico’s “Economic Solidarity Pact’
will probably lead to an estimated one to two
per cent decline in GDP in 1989.

On the ‘downside’, a rejection of structural
reforms could lead to virtually no per capita

growth andsocial turmoil. There will be a need
to progress on manyfronts to achieve economic

potential in the 1990’s.

Energy demand
The current use of energy in DC’s is sum-

marised in Figure 1. Commercial primary

energy consumption totals 22 Mb/doe. The

main end-users of commercial energy are:
transport, 5 Mb/doe; industry, 6 Mb/doe;

domestic/agriculture, about 3 Mb/doe. (Most
traditional fuel is used in the domestic/agricul-

tural sector and herethe datais rather sketchy).
The main factors influencing demand in end-
-use markets are now reviewed.

Households — In ourstudies of energy use
in DCs we distinguish between subsistence
and industrialising economies. For the former
group (comprising some 2.3 billion people in
rural areas) energy is used for the necessities of
cooking, water heating, space heating

 

Table 1: Electric power generation in developing countries— trendof key financial indicators
based upon World Bankreview of 120 projects

 

Financial Ratio* 1966/73 1974/79 1980/85

Operating ratio 0.68 0.73 0.80
Rate of return (%) 9.2 7.9 6.0
Days receivable Lag 97 112
Self-financing ratio (%) 24.6 18.6 47.2
Debtservice ratio 2.0 1.8 1.6
 

* Financial ratios correspondto actual values at appraisal, completion, or supervision, depending
on project status
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(depending on climate) and lighting (whenit
can be afforded).
The main fuels are traditional — fuelwood,

agricultural and animal residues. They are
used inefficiently (with but 10-15 per cent —
combustion efficiency) and are subject to
availability through deforestation and
desertification; this is particularly a problem in

Sub-SaharanAfrica andparts ofIndia. Income

levels and fuel prices are an important

determinantoffuel selection by households,
The Kenyan experienceis typical of many

countries. Families with low incomes consume
fuelwood, charcoal and kerosine; those with

higher incomeuse charcoal(for cooking), LPG
and electricity. Although the heating valueof

the fuel delivered to the richer householdsis
only a third higher than the poorer, the higher

conversion efficiencies lead to richer house-
holds gaining three and a half times more

energy in end-use than the poor. In many

countries kerosine, LPG andelectric ty are

subsidised. If economic reformslead cost-
reflecting pricing there will in the ear!) years
be some dampening of demand growt!:. Ifwe —

assume that one-half of the incre se in
traditional fuel needs in rural areas we: tobe |
replaced by commercial fuels this wow still
only amountto about 0.5 Mb/doe — as: uming
an ability to pay by householders. A’ hough
these markets are of local importance their
impact on global marketsis small.
A significant driving force for inc:easing

household energy consumption is urban
isation. As incomes increase consumer: desire
to acquire appliances and thus ‘cliab the
ladder of energy’.
The Malaysian and Filipino experie!ices are

typical of many countries, with many ‘amilies
(even at low incomes) havingrefrigerators and
at higher income water heaters and air con-

ditioners — see Table 2. Appliancestend to be
inefficient. Even allowing for substantial
improvements in conversion efficiencies and
reduced subsidies, delivered commercial

energy to households wouldrise moreor lessin

line with income growth, from below ?
Mb/doe in 1985 to 4% Mb/doe in 2005.
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Industry — Industrialising countries use
energy to meet both domestic demand for

industrial goods (with a focuson infrastructure
requirements) but also for manufactured
exports and commodities. Experience has
taught that energy consumption for basic

materials grows at 1'/2 times income growth up
to US$ 5000/capita when saturation occurs.
However, technological innovationsin thelast

decade will reduce unit energy requirements

for these industries. For example, in the paper

industry purchased energy consumed per unit

of paper producedis nearly double in the DCs

compared to developed countries. The excep-
tion js Brazil, where there are large mills with

foreign participation, which shows it is
possible for DCs to drastically reduce energy
inputs.

International commodity markets for metals

and agricultural products are very competitive.
With the emphasis on achieving low cost
positions there is a drive to use energy

efficiently.
For newly industrialising countries (NIC’s)

with aspirations to be global players we can
expect a significantshift in export portfolios to

higher technology areas.
Consider the case of South Korea which by

2000 envisages 42 per cent of value-added in

man ifacturing to come from machinery,elec-
s and automobiles. Korea is a majortron

importer of Japanese technology, and, like

future successful NICs, will need to employ

the same or better technology than its OECD
competitors.

Woe estimate that by 2005 the manufacturing

share that total GDP ofall DC’s will rise by
five to eight per cent. This translates into an
almost doubling of energy demand to 11

Mb/doe, when efficiency improvements are

taken into account.

Transport — As countries urbanise there
develops a basic need for mobility. Public
transport dominates in low income countries
or those where strong policies exist to impede

private car ownership, but there is a strong
desire for ‘wheels’ which has manifested itself,

particularly in Far Eastern countries, in a
growth in the motorcyclefleet.

In Indonesia, three-quarters of all vehicles
are motorcycles. However, motorcycles are not

large fuel users. We estimate that the DCs

motorcycle fleet of 25 million vehicles con-
sumes only 50,000 b/doe of fuel compared to

v
 
Table 2: Electric appliance ownership and incomein urban areas

 

Income Group Refrigerator Air Conditioner Water Heater

er cent of households in gr
Kuala Lumpur/Kajang : —

(M$/month)
150-299 18 0 0300-599 50 0 6600-999 65 1 61000-1999 79 10 142000-4999 87 23 315000 + 96 79 50Philippines
Low 15 0 aMiddle 66 2 =High 93 20 a
 

Sources: Socio-Economic Research Unit (1981); Philippines Ministry of Energy (1982a)

 

Table 3: Developing countries energy demand: 1985-2005

 

ee 1985 2005
Million b/doe HIGH LOW
Primary energy 22 44 32
Oil consumption 12 18 15
Direct markets (energy) 14 26 19
Transport 5 9 a
Industry 6 11 7
Residential, Services, Agriculture 3 6 5

Electricity generation 7 16 11
 

the 2 Mb/doe of fuel consumed by DC’s 45
million cars. Even ifthe Indonesian experience

were replicated overall the developing world

(so that we had 100 million motorcycles by

2005) the increase in fuel demand would be
more than 0.2 Mb/doe.

In the high economic growth case we could

expect the car fleet to triple, but fuel
consumption would notrise as fast. Cars in

DC’sareless efficient than comparablecars in

OECD.For example,in Venezuela the average

fleet efficiency was only 10-12 mpg in 1983 and
the on-the-road efficiency ofnew Brazilian cars
on the market may havebeen atleast 20 to 30
per cent below comparable cars in Europe and
Japan.

By 2005, we might imagine some20 percent

of the world’s car market to be in DCs. This
would be a major growthareafor international

car manufacturers. As DCs grow in a world of
global markets, strategic alliances will become

important meansfor increasing rates of tech-
nology diffusion andtransfer.

Many car manufacturers have assembly
plants in DC’s. Their current strategies
include taking more substantial positions, eg,
Toyota’s recent agreement with the Indo-

nesian governmentto build an engineplant. As

such developments proceed we can expect

large increasesin theefficiency ofcars entering
the market.

For the whole transportsector we would see

a rise of demand from five to nine Mb/doe —
almostall ofit oil — by 2005.

Summary
As DCs adjust to more open internal

markets, become more susceptible to the

disciplines of the private sector and more

integrated in global markets, marginal energy
intensities could drop sharply.

A recent example ofwhat economic reforms

can meanfor energy useis that ofChina, where

from 1953 to 1979 energy consumption grew at

1.6 times income but since 1979 has grownat

a rate only half that of the economy. Current
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Fig 2: World energy and oil demand 1985.

April 1990

Fig 3: WOCA energy andoil demand incremental growth 1985-2005.
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plans are to maintain this record with a wide

range of conservationpolicies. In a numberof

countries shortagesofcapital, due to their debt

crisis, is forcing electricity companies to

consider low-capital conservation and demand

management options rather than just con-

tinuing to build powerstations.

Total energy, oil and end-use consumption

in 2005 for all DC’s are summarised in Table

3:

Conclusions

World Energy and Oil Demand — Some

60 to 75 per cent of incremental energy

demandin the worldoutside centrally planned

economies and virtually all incremental oil
demandis projectedto occurin the DCs,eg, in

the high case energy consumptionrises from 22

to 44 Mb/doe by 2005 andoil 12 to 18 Mb/doe.

OECDenergy markets are seen as maturing,

a consequence of changing economic struc-

tures, new technologies and saturation ofsome

uses; whereas DC growth in energy markets,

whichhashistorically tracked GDP growth,is
seen to continue rising underthe pressures of

population growth and desire for industrial-

isation and motorisation. What we observe are

‘two worlds’ moving apparently in different

directions.
Call on OPEC — Shouldoil prices stay in

the US$ 20-25/bbl range (in 1988 US$) and
only modest technological improvements

 

Table 4: DC capital requirements for
incremental and replacement supply of
energy: 1985-2005 (US$ billion — 1986
money)

 

Oil 400
Gas 100
Coal, Others 160
Electricity Generation 800

Total 1460
Average pa 73
 

occur in the 1990’s non-OPEC oil supply
could remain steady.

Even in the high economic growth case, the

combination ofa six Mb/d increase in develop-

ing country oil demand andrelatively high

non-OPECoil availability will pose a challenge

for OPEC managementin the 1990s.

Private sector — The doubling of energy

demand and the 50 per cent increase in oil
demandfor all DC’s by 2005 (in the high case
and in a climate of ‘economic’ reform) does
offer opportunities for private investors over

the full range of energy sectoractivities.

We estimate annual investment require-

ments in the energy sector of some US$ 75
billion/annum, of which 55 per cent would be

for electricity generation projects (Table 4).
This reduction from prior estimate reflects the

assumption of major shifts in policy in this

sector, and assumes that reform ofthe elec-

tricity sector is possible along the lines cham-

pioned by USAID and the World Bank. The

G
Sen

key is active involvementofthe private Sector.
eg, through Build-Own-Operate (BOO)
schemes, as in Turkey, protected by new
insurance schemessuch as Multilateral Invest.
ment Guarantee Agency (MIGA).Ifthis can be
achieved there would be alarge growth i
indigenous gas and coal projects to meet
electricity industry needs.
The latest views on interfuel economics for

electricity generation favour smaller, more
flexible power stations using natural gp,
Current economics favoursthis development
and such plans have the added benefit of being
less polluting.

Clearly there will be a wide rangeofoppor.
tunities for private investors in the noni]
energy sector, from the small suchasfuelwood
plantations and energy management, through
powergeneration to upstream projects.
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Energy demandand trendsin

interfuel substitution

 

Oneofthe most acute energy issues of the Third World is household energy.
In the following article, based on Diby Marcel Kroko’s paper presentedat the
WECin Montreal last September, Mr Kroko reviews household energy
sources, supply, demand and consumption, as well as interfuel substitution
and household energy strategy formation. He concludes by calling for
appropriate policies and positive action, avoiding generalisation which he
sees as not only impossible but also dangerous.

 

THIS ARTICLEaddresses what has
been identified as one ofthe most — if
not the most — acute energy issue of
the Third World: household energy.
Not only becauseit concernsthe great
majority ofthe world’s population (75
per cent), but also because ofa number
ofpoints raised in reports to the WEC
Committee on Energy Problems of
Developing Countries.

These reports, received from four
regions: Africa, SE Asia and China; India,

Pakistan, Iran, Jordan and Nepal; and

18

Latin America, highlighted a number of
important considerations:
@ Housing energyis by far the most important

energy sub-sector in all developing
countries. Its relative share varies from
around 20 per cent to about 70-80 per cent
of the total energy consumption in any of
these countries, some extreme values

reaching 95 per cent in individual countries
in, for example, Africa. This situation is

mainly due to the low level of
industrialisation.

® Household energy is primarily used for
cooking (up to 50 per cent) andlighting.It
therefore has a direct impact on the lives of
people as well as on their living conditions.

by DibyM KrokoBS,

@ Household energy is used ineffi
Traditional cooking stoves are

responsible forthis.
@ Household energy is primarily deriv

wood. Fuelwood being a deplets

source, it follows that availabi

household energyin the futureis no
sarily guaranteed. Firewood is
course, the main cause ofdeforestat

desertification, as it is generally
product of logging and agricultu:
clearance, which remain the major

along with overgrazing.
@ In many cases, interfuel substiti

experiencing a reverse process, as lo

residues are being usedin placeoffi
and charcoal, whereas the expected process
should be the replacementofthe le ter by
hydrocarbon products such as keroseneor
LPG. As the cost of energy is the main
criterion for decision makingin this case,it
may be said that reverse substitution is
influenced above all by the low level of
income and purchasing power.
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Household energy supply

The household sector uses a large spectrum

of energy sources: both commercial and non-

commercial forms of energy in ruralas well as

urban’ areas. What most of these have in

common is that theyare depletable, the most

obvious example being firewood. Sources such

gs candles, coal coke, alcohol and solar

represent an insignificant part of the total

supply.

Energy is generally available in one form or

another. However, accessing that energy can

be costly and time consuming, andtherelative

importance of any given energy source is

dependent upon the location being considered.

Thus firewood can account for between 0 and

60 per cent or more ofthe total energy supply

in certain countries, whereas in others, hydro-

carbons represent upto 98percentofthetotal

energy supplied to the household sector.

Developing countries also lack sufficient

financial and human resources to develop and

manage energy, this applies in particular to

household energy, where estimates can vary by

factors as high as five times or more.

Repid large-scale urbanisation has a direct
-+ on biomass supply. In Africa, forimp

example, the population growthis higher than

2.5 per cent, and up to third ofthe population
live ‘a urban areas. This tendsto leadto faster

rates of depletion of woodfuel stocks, and a
greater use ofcharcoal as opposed to firewood.

The use of fuelwood has ecological con-
sequences. In addition to deforestation, which

has aiready been mentioned,emission ofsmoke
leads to respiratory diseases, making these
consequencesa vital issue for the environment,

people and animalsalike.
Another importantissue in relation to energy

supply is that most countries which rely on
hydrocarbons do not produce oil. This has
obvious implications for the respective
countries’ balance of payments.

In addition to lack oftechnical expertise, the

greatest limitations to the use ofbiogas are the
strong psychological barriers, which impose
significant restraints upon its supply.

v
 
Table 1: Spectrum of energy sources supplying the household sectorin developing countries

Energy sources

Firewood

Charcoal
Crop residues
Animal waste (dung)
Biogas

LPG
Kerosene

Electricity
Alcohol
Candles
Coal coke
Solar

No
n-
co
mm
er
ci
al

Co
mm

er
ci

al

Africa Asia India Latin America

 

Table 2: Consumption of commercialenergy in the household sectorin India (in millions tons
of oil equivalent)

 

Year Coal Oil LPG Electricity Total
Mtoe Mtoe Mtoe Mtoe Mtoe

1960-61 0.9 2.0 _ 0.4 3.3
1965-66 1:3 2.4 —~ 0.6 4.3
1970-71 1.3 oo a 0.9 oo.

1975-76 1.2 3.4 _ eG 6.0
1982-83 0.8 52 0.5 2.9 9.4
1984-85 1.0 6.6 0.9 3.7 12.2
1999-2000* 9.8 15.0 12.0 23.0 59.8
 

* projected consumption

Demand and consumption
Theregional and country reports received by

the WECshowsthat energy demandis high in
the household sector, but is comparatively low

comparedto that of industrialised countries.

The reason for the high demand can be

accountedfor in several ways. Between 65 and
85 per cent of people in rural areas are keen to

improve their living conditions. In order to

prevent rural dwellers from movingtocities,

governments provide them with ‘urban’ com-
modities, such as televisions, refrigerators and

other modernelectrical appliances.
However, energy consumption continues to

be low in both urban and rural areas due to
inadequate incomes. Lack of data makes it
impossible to quote either regional or global
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figures for past, present or projected con-
sumption figures. However, a study of

commercially-produced energy used by Indian

families shows that consumptionrose steadily

from 8.88 per cent in 1960-1, to 9.24 per cent

in 1984-5, ie, from 3.3 million toe to 59.8

million toe per year.
During the same period, however, the house-

hold sector’s share oftotal energy consumption
has fallen, due to increased industrialisation.

So too has the proportion of non-commercial
energy in India’s total energy consumption.

India, of course, is not typically

representative ofall developing countries, but

it doesillustrate the case of so-called countries
in transition, where adequate data exist due to

the availability of equally adequate human

resources andinstitutional organisation. None

the less, the share of the household sector in

total energy consumption remains high, over

40 per cent, the equivalent figures in other

countries being either lower (Jordan 16.6 per

cent), or higher (African countries 70-85 per

cent), depending on the country’s specific
economicsituation.

Structure

Like energy consumptionitself, the struc-

ture of household energy consumption

depends greatly on the availability of
appropriate forms of energy, andtheir cost.

The actual structure of household energy
consumption is, above all, location specific.

That is to say that there cannot be anysingle
structure for any geographic region, as such

structures can vary widely from one location to

another within a given country. Therefore, the

structure of household energy consumptionis

usually viewed from the commercial verses
non-commercial point of view on one hand,
and from the energy source perspective on the

other.
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To look at such a structure from the former

viewpoint, it should first be remembered that

the most common non-commercial energy is

biomass, or products derived fromit, eg, fire-

wood, charcoal, crop residues, agro-industrial

wastes and dung. Where these fuels are
available, the regional reports show that

firewood and charcoalare the most widely used
fuels, both in rural and urban areas. Their

collective share of non-commercial energy

consumption is generally high and can reach

100 per cent in somecases.

Commercial energy is generally used (up to

98 per cent) where non-commercial energy is

not available, although its cost may be high,

even prohibitive. Such is the case for hydro-
carbon products, for example, kerosene or

electricity.

Consumption issues
In trying to identify issues on this matter,it

should be borne in mind that the demandfor

energy is a derived demandtosatisfy social
needs. Issues in household energy con-

sumption are therefore closely linked to

national economic and managerial contexts, as

wellas to this sectoritself.

The following are the most commonissues

raised in the reports to the WEC:

@ Massive energy consumptionis difficult to

achieve due to inadequate income and
purchasing power.

@ Future availability of domestic fuels is

threatened by present inefficient use of

these fuels. For example, figures from

different sources show that the average

African family usedfive times more energy
for cooking than a typical industrialised
country family would use.

@ The patterns of household energy con-

sumption are not always well understood,

@ Institutional organisation is generally either

lacking or inappropriate, or inefficient for

sound policy formulation and for planning

and project implementation or adequate

data collection.

@ Too muchwastestill exists both in energy
supply and use. For instance,all the avail-

able biomass is wasted for lack of appro-
priate technologies to convert it into useful

energy.

Interfuel substitution

Interfuel substitution is generally under-

stood as a forward shift from bio-fuels to
commercial fuels. It is a natural process that

takes place according to the availability of

commercial fuels, and is dependent on

adequate levels of income and purchasing
power.

Fuelprices are less of a determining factor:
people want better living standards, and are
prepared to payif they can affordto.

This process is a reality, although lack of
adequate data meansit cannot be measured.

Nevertheless, it has been observed that the

most common fuels are LPG for cooking,

keroseneandelectricity for lighting.

The WECreports also show that there can

be a reverse fuel substitution, whereby people
move downthefuel ladder, changing from fire-
wood andcharcoalto crop residues and dung.

No matter what the direction ofthe fuel sub-
stitution process, managerial capability must

be developed so that the movementcan be
better monitored.

Strategy formulation
It is generally agreed that any household

energy strategy formulations should coverat
least the five following points:
@ Adequate andreliable data bases to improve

eee
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Table 3: Share of household sectorin

 

en
consumptionin India ray

Year Sharein Share in
commercial energy total energy

consumption Consumption

1960-61 8.88% 69.36%
1970-71 8.93% 62.17%
1984-85 9.24% 49.39%,
 

 

Table 4: Share of non-commercial energyin
total energy consumptionin India

1960-61
66.37%

 

1970-71 1984.85
58.46% 44.241,
 

© Good knowledge ofbiomasssupply, Dearing
in mindthat in most developing countries, a
high percentage of energy requirements are
met by biomass.

© Sound demand managementprogrammes.
@ Consistentinterfuel substitution and energy

savingpolicies. :
@ Appropriate institutional organisations

allowing for efficiency acrossall sectors of
the economy.

Thecase of household energy isa vital issue
in developing countries, in both rural and
urban areas. Trying to find satisfactory
solutions is a far from easy task, as the
problemsare often specific to certain locations,
For this reason generalisation is no‘ only
impossible, but dangerous and should there.
fore be avoided.

Anyattempt to addressthe problemssould
avoid isolation from the social and economic
environment of the location under con-

sideration. Indeed,it is becauseofthese social,
economic and environmental dimensions and
implications that appropriate policies are

needed, along with positive action to 2:\dress

 

 

particularly where adequate man-poweris knowledge offuel supply, patterns ofenergy the energy requirements ofthe Third W «rldas
lacking. and customers’ preferences. a priority issue. 0

a one day conference organised by The Institute of Energy

31 October 1990

at The Royal Garden Hotel, London W8

Business opportunities aboundfor energy usersto profit from combined heat and power. The 1983 Energy Ac
ensures that the electricity industry will co-operate with customers’ electricity generation schemes
Privatisation of fuel supply industries has brought a competitive edgeto fuel pricing. The environmental issu:
is creating the condition for combined heat and powerto flourish.

TheElectricity From Gas Conference is where decision makersin industry and commerce canhear and debat:
the opportunities with key people from the energy industries. Case studies ranging from hotels to factories tc
powerstationswill illustrate the real benefits and difficulties. An exhibition and evening reception will give
ample time for informed and informal discussion.

Here is the opportunity within one day, to becomefully informed on what combined heat and powercould
mean to your company.

For further details please telephone Judith Higgins, Conference Manager on 01-580 OO0O8.TheInstitute of
Energy, 18 Devonshire Street, London W1N 2AU.   
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- Annual review
_ ‘6pP Statistical Review of World

Energy 1988’

published by Government and

Public Affairs Department, British

- Petroleum Company, London,1989

| 36 pp. Free ofcharge (one copy only)

This review, issued annually by British
Petroleum, provides a comprehensiveanalysis 

 

:

of the performanceof the world’soil industry.
Primary energy consumption is given on a

global scale covering statistics on gas, coal,
hydro-electricity and nuclear energy.

World primary energy consumption

increased by nearly 3.7 per cent to 8.1 billion

tonnes of oil equivalent (toe). The most rapid
growth in energy demand occurred in the

- industrialised countries of South East Asia,

_ where consumption rose by 11.4 percent to

- 241.8 million toe. Detailed information on
 Sout!: East Asia is given because of its

increasing significance in the world’s energy
markets. For the first time since the recession

years of the late 1970s and early 1980s, primary
ener?’ consumption in OECDcountries grew
in line with GDP.

The largest consumerofenergy in the world
is the USA, nearly 2,000 million toe being

demanded in 1988. The energy consumption
per ce pita is more than eighttoe, double that of

Japar. In contrast, Western Europe’s con-

sump'ion was markedly less, only 1 per cent

grow!) in 1988, some 1,311 million toe. The

countries of Europe with the greatest growth
rate were Greece, Spain and Turkey.

In real terms, oil prices in 1988 were lower

on average than in 1986. Robust economic
growth is given as a key factor behind oil
demand, representing 49.8 million barrels a
day in the non-communist world(one barrelis
equivalent to 35 gallons (Imperial) or 7.33
barre!s equates to one tonne). The globalfigure
is 63.2 billion barrels a day. Consumption in
South East Asia has risen over 42 per cent in
the last ten years, highlighting the importance
of the region in the oil market.

In the United States, oil has shown a

productivity decline to 9.7 million barrels a
day, despite an increase in consumption. This
has meantan increase in importsofoil to 42 per
cent. OPEC continues to dominate the oil
supply scene. Harmony amongst the members
ofOPEC doesnotalwaysprevail and, through-
out the year, quota violations occurred
particularly in the latter half of 1988.
Oil reserves continued to grow and the

present situation indicates that these will last
for the next 41 years at the presentrateofoil
production. Forgas, the reserves available fell
slightly to a correspondingfigure of 58 years.
In the coal industry, Socialist countries

dominated the scene, accounting for more than
half of the world’s production. World
production of coal in 1988 was over 2,400
million toe. Western countries’ production
Increasedlast year by a mere 0.6 percent to 263
million toe,
For a comparison, the use of nuclear energy

grew by some 8 per cent. This represents
nearly 440 million toe and is now 5.4 per cent
of the total energy demand. Despite the fact

April 1990

that no new nuclear powerplants have been
constructed for almost a decade, the USAis by
far the largest user of this form of energy.
France ranks second to the USA.In the United
States, nuclear electricity production grew by
16 per cent, Tepresenting an energy usage of
145 million toe. This is oversix times as much
as the total amount of primary energy used in
Britain.
For the United Kingdom,thetotal energy

consumption was208 million toe,a rise of 0.7
per cent over 1987. Mostof the increase came
from a greater demand for oil, 6.5 per cent
growth to 80 million tonnes. Gas and coal
consumptionfell in Britain in 1988.

FJohn L Bindon

Somecoal science
‘Coal Classification’

by Anne M Carpenter
IEA CoalResearch, 1988
104 pp. £60.00 (£180.00 to non-
membercountries ofIEA Coal
Research)

Dueto its complex and heterogeneousnature,
the full characterisation of coal is a time-
consuming and expensive process. Therefore,

a great deal of effort over the years has gone

into developing systemsforclassification. This

report showsthat the natureofa classification

system depends upon the particular appli-

cation, whetherit be scientific or commercial,

for which the system is to be employed.

In this excellent report the author has

examined the currentclassification systemsin
use in the IEA Coal Research member
countries. In Section 2, tests concerned with

chemical composition are described and, in

Section 3, those concerned with mechanical

and physical properties. The petrographic

tests are covered in Section 4. Since some of

these tests are empirical, newer analytical

techniquesthat have been usedto characterise

coalare discussed in Section 5. These tests may
provide parametersthat are more reproducible

than someof the conventional empiricaltests.

Three processes were chosen by the author

to illustrate the relationships between the

characteristics of a coal and its behaviour —

combustion for its commercial importance,

liquefaction as an example of the newertech-

nologies, plus coking for historical reasons.

Some additional properties employed by
industry for the evaluation of coals (for

example, in coal specifications) that could
possibly be used as classification parameters
are also considered.

The author concludes that oncethecritical
coal properties have been found, they must be

presented in a legible and easily memorable

way. Traditionally, they have been arranged as
a hierarchy. However, more recent classifi-
cations are being presented as ‘faceted

classifications’ (codifications). With the wide
diversity ofcoals, it may be easier (and ofmore
use) to classify them in a faceted mannerrather
than in a hierarchical system. However,it is
concluded that since different properties of
coal are important in the different end-use
processes and with the wide heterogeneity of

coal, it seems unlikely that the desired
objective of a simple classification that is
relevant to all coal uses and forall coals, and
that will be accepted worldwide, will be
realised in the near future.

I am sure that this report will become
essential reading for many students and
professional staff involved in coal science.
Dr Andrew W Cox

Thelatest on pollution
‘The Engineer’s Clean Air
Handbook’
by Peter D Osborn
Butterworth Scientific, 1989
201 pp. £40.00
This book is written for engineers in a
comparatively simplestyle, so that it should be
understandable by anyone whoisinterested in
atmospheric pollution and the problems of
removing pollutants. It is only 201 pages long
but deals very methodically with the causes of
the various types of air pollution and the
complicated nature of many ofthe pollutants,
such as CFCs and radioactivity. Methods of

removing the pollutants are considered in

detail together with instruments for monitor-
ing and controlling contaminants. Finally, the
quality of breathing air ie, ventilation and the
effects ofatmospheric contamination on health
are considered.
Naturally in a book ofthis size the subjects

cannot be considered in detail, but the final
section contains excellent reference material
on the physical and chemical characteristics of

many dusts and compoundsassociated with
pollution. Thereare also useful references for
further detailed study.
This is essentially a practical book for

engineers in many industries.It is also a useful
reference book for those who havespecialised
in one branch of atmospheric pollution and

who may wish to have basic information on

other forms of atmospheric pollution and
physical methods of monitoring and con-

trolling manyindustrial contaminants.It does
not attempt to study more complicated large-
scale subjects such as desulphurisation.
A very useful book to keep one up to date

with the latest thinking on new developments
associated with atmospheric pollution.

Byrom Lees

Recently published
‘The Work ofHM Nuclear
Installations Inspectorate’

HMSO,1990, 25 pp. £3.50

‘Energy and Nuclear Sciences

International Who’s Who’

Longman Group UK, 1990, 424 pp. £180.00

*1990 European Oil & Gas
ManagementDirectory’

Publishing & Production Services/Editions

Technip/Petroleum Management, 1990,

700 pp. £55.00
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READERS’ LETTERS

Fifth fuel — the

debate continues

Sir,
I was mostinterested and encouragedto read

the ‘Fifth Fuel’ article in the February 1990

issue ofEnergy World. I was interested because

of the subject matter, and encouraged that, as
the professional body for energy specialists, we

should be seen to publicise such views for the

benefit of politicians who are unsure to whom

they should turn for advice.
To follow Dr Brookes’ theme, the evidence

to support the view that an increase in the

efficiency of use or supply of an elastic com-

modity invariably increases its consumption,is

overwhelming. Those who would like to

believe the opposite, in spite of the

accumulated evidence of humannature to the

contrary, are simply looking through rose-

tinted glasses, expecting the world to conform

to their ideal.
To consider, for example, a suitable parallel:

the fifth fuel protagonists would have pre-

dicted a decline in the number ofaircraft

flights with the advent of the high-capacity

wide-bodied jet. The opposite situation has of

course come about. Reducing the real cost of

travel has encouraged people to travel more,

nottravelless.
In a free society a reduction in energy con-

sumption will be achieved only by pricing

marginal consumers out of the market, or by

employing an armyofenergy police to prevent

lights and radiators being turned on without

permission, and thermostats being turned up.

For the sakeofall our futures, I hope other
members support Dr Brookes in consigning

this specious ‘fifth fuel’ philosophy to the
waste-paper basket before any harm is done or

any energy police are appointed.

P H Spare(Fellow)
Davenham, Cheshire

Wind farms —
currentstate of play
Sir,
Following the item ‘Wind farm for the

Tees?’ (Energy World, February 1990) which
reported the situation as of last November, I
should like to place on record the current state

of play.
Newly aquired data from the metoffice show

wind speeds averaging 6.85 m/s at 10 m height

for this site. That implies a significant increase
in annual power generation. The Govern-

ment’s Non Fossil Fuelled Obligation (NFFO)
will now enable distribution companies to pay

up to 6 p/kWhandfinally a new manufacturer
has offered larger machines which, at the
recorded mean wind speed would given an

annual production of 6.5 GWh.

o—_
In combination these factors put up the

expected annual revenue from £200,000 t
£378,000. The total investment is stjjj well
under the £2 million previously mentioned
The capital cost of a fully working system
including grid connection seemsto be firming
up at about £1.8 million.

Of course the ultimate returns for such an
investmentwill depend onthe continuation of
the NFFO,the future strength of the wing
future bank interest rates, and other factors
such as energy policy following a possibje
change of government. If recent predictions
from the Institute of Fiscal Studies are to be
believed then profits from wind farms may
increase due to the general rise of electricity
prices in real terms.

The previously hoped for help from the Ec
seems now unlikely to materialise but, even 80,

these new figures for profitability oughtto be
attractive to venture capital. No firm com.

mitments have yet been made and I am open to
offers.

Owen Dumpleton (Fellow)
Consultant Engineer, Tyne and Wear

 

The Editor welcomesletters for publication
from readers. However, correspondents

are requested to keep their letters as short

as possible, up to a maximum of500 words,

This will enable the views of as many
readers as possible to be published.  

 

 

ENGINEERING COUNCIL

EurIng leaflet
campaign
A NEWleaflet to encourage British Chartered

Engineers to applyfor the recently-introduced

title of European Engineer has been issued by

the British National Committee for Inter-
national Engineering Affairs.
The leaflet, which details the benefits and

the route to European Engineerstatus,is part

of a campaign by the Federation Europeenne
d’Associations Nationales d’Ingenieurs

(FEANI) aimed at Europe’s 1,000,000 profes-
sional engineers who could qualify forthetitle.

In Britain, most of the 200,000 Chartered

Engineers on the register of The Engineering

Council could become European Engineers

which carries with it the designatory letters
EurIng. Three thousand have already doneso.
To gain the Europeantitle candidates have to
provethat they have successfully completed an
approved degree, training and experience not

less than seven yearsintotal.

FEANIrepresents 20 European countries

each of which hasa national committee. Pro-
fessor Jack Levy FEng, Secretary General of
the British National Committee, said: ““The

new Europeantitle should now becomea ‘pass-

port’ enabling greater mobility and recognition

for engineers working in Europe. Internation-

ally it is a guarantee of professional engineer-
ing status helping engineers to practise their
profession worldwide’.
Copies of the leaflet European Engineer, a
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professional title for Europe are available free
from BNC for FEANI, c/o The Engineering
Council, Savoy Hill House, Savoy Hill,

London WC2R OBU.

‘Engineering for
People’
EACHofthe 740,000 youngpeople in Britain
whoare making a decision about their GCSEs
or Ordinary and Standard grades will be given
a personal copy of a new colourful ten-page
brochure which tells them of the excitement
and challenge of modern engineering.

The Engineering Council’s brochure
Engineering for People goes to all Britain’s
secondary schoolsat the endofthis month.
The Council, which has led manyinitiatives

to raise the awareness of engineering, wants
young people to discuss the engineering
careers brochure with their parents, teachers
and careers officers to help them mapouttheir
future.
Engineeringfor People illustrates the import-

ance of teamwork andcreativity in improving
the quality oflife for all. It explains how young
people with a wide range ofabilities and

ambitions can choose the best route to qualify
to give them a worthwhile and well-paid career
in a tremendously widevariety of jobs.
The brochure wastested on a national basis

with youngpeople, teachers, advisors, parents
and governors.It is endorsed by the Engineer-

ing Careers Co-ordinating Organisation, an
independent body which co-ordinates
engineering careers information.
Engineering for People is available fre< from

The Engineering Council, 10 Maiiravers
Street, London WC2R 3ER.

WISE guidance
INITIATIVESsupporting the Wom:
Science and Engineering (WISE) cai
have doubled overthe last 12 months.
reflected in the 1990 edition of a
Awards, Courses, Visits aimed at enco\

young women to take up a Car

engineering.
The booklet, published by The Engis :ering

Council and sponsored by BICCple,the cables
and construction group,is a handy refer«nce of

new opportunities for discovering engineering

careers. The initiatives listed include ten

award and scholarship schemes, 64 courses and

16 visit arrangements.

The WISE campaign seeks to chanyeatti

tudes among young people,parents, teachers
and the general public about the value of

engineering andits suitability as a carecropen

equally to girls as to boys.

The six-year-old campaign has resuited in

more women studying engineering and techno-

logy in higher education. Now 12 per cent of

engineering students are women compared to

seven per cent when the campaignstarted in

1984.

1 Into

paign
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 pERMALI Gloucester Ltd is

_ supplying a variety of nuclear

" shielding components for use in

~ the Tokai powerstation in Japan.

The shielding components are

_ made from Permali’s Jabroc ‘‘N”’

_ material, a boronated, densified

_ wood laminate. The material is

- telatively lightweight and easy to

handle, yet is extremely strong,

_ impact-resistant and easy to

machine. It is used for biological

shielding in applications where

the ge
» neutr

:mmaradiation produced on

n capture could otherwise

reach unacceptable dose rates.

Jabroc “N” is manufactured

from selected beech veneers

which are impregnated under

vacuum with a boron-containing

solution and laminated together

using 2 phenolic glue film under

heat and pressure. This process

comtnes the strength andresili-

ence of natural timber with the
dimensional stability and
moistire resistance of thermo-

setting resins.

Tokai power station on the
Pacific coast 70 miles north east
ofTokyo houses a single Magnox

COMMERCIAL NEWS

reactor with four steam raising

units feeding, two 85 MW turbo-
generators.

First commissioned in 1965, it

was designed for the Japan
Atomic Power Company by
GEC/Simon Carves Atomic
Energy Group with the British
General Electric Company of

Japan acting as main contractor

‘ eA a a)

The shielding structure is made from densified wood.

‘Nuclear shielding for the Tokai powerstation

  

  a

for the reactor and generating
plant.

The design incorporates a

number of special earthquake

protection features, including

structural reinforcements.
For further details contact

Permali Gloucester Ltd, 125

Bristol Road, Gloucester GL1

5E1,

v
ERSfor Telford

plant

INGERSOLL-RAND’s Energy

Recovery System (ERS)is being

used by Sonoco Polysack in a new
air compressorinstallation at the

company’s plant in Telford,
Shropshire.

With the ERS, up to 80 per

cent of the energy used to com-
press air in the company’s SSR

rotary screw air compressors can
be recycled. Although intended

as an optional feature of SSR

compressors, Ingersoll-Rand can

produce customised systems for

smaller units such as the ML-75

machines at Sonoco. The ERS

can be installed in already com-

missioned compressors and the

package generally: includes oil/
water heat exchanger, instal-

lation kit including inlet and

outlet water temperature gauges
and all the necessary valves,
pipings andfittings.

For further details contact

Ingersoll-Rand Information

Centre, Freepost, Conrad House,

Birmingham Road,  Strat-

ford-upon-Avon, Warwickshire

CV37 OBR.
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SPECIAL ONE-DAY
SEMINAR ON

SMALL POWER STATIONS

Organised by the North East Branch

The Institute of Energy

20th JUNE 1990

COUNCIL CHAMBER
CIVIC CENTRE

NEWCASTLE UPON TYNE

Contact: Andrew W Cox

198 Westgate Road

Newcastle upon Tyne

NE4 6AN

(091) 261 5274 or 374 2445

 

April 1990

 

 oo

Schoolof
Mechanical Engineering

Fuels and Combustion
Furnaces and Boilers
Fire Protection
Heat Transfer

Refrigeration

 

SHORT COURSESFOR1990/91

ENERGY AND ENVIRONMENTAL
MANAGEMENT SERIES

Industrial Thermodynamics
Cooling Electronic Packages

Psychrometry and Air Conditioning
Process Plant Contracting
Energy Conservation and the Environment
Energy Management and Economics
Energy Conservation in Buildings
Energy ManagementControl Systems
Computational Energy Management

Please send me details of the ticked Short Courses

NAME2oars.

ADDRESS3.

TEEEPHONEsoc,

Paul W. O'Callaghan(Ref. 2097), Departmentof Applied Energy, Cranfield
Institute of Technology, BEDFORD, FREEPOST MK43 7BR.Orring 0234
750111 ext 2311 or 2335 (24 hours). FAX 0234 750728

Cranfield
BRITAIN’S UNIQUE UNIVERSITY

B
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COURSES

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:

Content:

Circulating fluidised bed

technology.
London.
1 day.
15 May 1990.
A review of development of
the circulating fluidised bed

to date. Hydrodynamics. Gas

and solids mixing. Heat
transfer. Reactor modelling,

applications and scale-up.
Conference section, IChemE

on 0788 78214.

Contact:

On-line monitoring of Title:
particle size.

London.
1 day.
16 May 1990.
Particle populations.
Distributions of particle size.

Measuresofcentral
tendency. On-line particle

size analysis: stream
scanning andfield scanning

methods. Differential flow

fractionation methods. The

use of existing process
separators for particle size

monitoring.

Conference section, IChemE

on 0788 78214.

Starting:
Content:

Contact:

Title:

Understanding newer
techniques

Aston University,
Birmingham.

2 days.
22 May 1990.

Alternative furnace
atmospheres. Fluidised beds.

Starting:
Content:

Location:

Duration:

Location:

Duration:

Vacuum heat treatment.
Plasma processing.

Computerised control
systems. Nitrocarburising
treatments. Advances in

induction hardening. Laser

o—__
enquiry specifications,
Software requirements.
Tendering and system
selection. Procurementand
acceptancetesting.
Installation and

 

and electron-beam commissioning.

hardening. Ultra-hard Contact: IChemE on 0788 78214.
coatings (CVD/PVD/TD). : : :
Leaoe. ) Title: Chemical engineeringfor

Wolfson Heat Treatment : eens
Centre, Aston Universit gaged nel

: Yon Duration: 2 days.
feee Starting: 27 June 1990.
Principles of reactor Content: What is chemical
design. engineering? Material

London. balances. Energy balances.

1 day. Reactor design. Basic mass
17 May 1990. transfer. Gas absorption.
Types of reactor. Basic Contact: Conference section, IChemE
chemical kinetics. Design on 0788 78214.
equations. Reactorselection. : :
Non-ideal flow behaviour. Title: Introduction to oil
Simulation examples ____ industry operations.
illustrating the operational Location: TheInstitute of Petroleum,

features of batch, semi-batch, c London.
tubular, stirred tank and Duration: 3 days.
cascade reattors: Starting: 27 June 1990.
Heterogenousreactors. Content: Changing perspectivesin the
Conferencesection, IChemE internationaloil industry.
on 0788 78214. Exploration for oil andgas.

Basic conceptsofdrilling.
Buying a control Petroleum production.
computer. Marine transportation.
Teeside Polytechnic, Supply. Refining.
Middlesbrough. Petrochemicals. Research
2 days. activities. Introduction‘o
31 May 1990. marketing and distribu‘ ion.
Feasibility study/budgeting. Theretail market.
Objectives and scope of the Contact: Conference Officer, Institute

system. Production of of Petroleum on 01-636 1004.
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The Journalof the Institute of Energyis the technical journal of record

for the Institute. Published quarterly, it carries refereed technical

papers on a wide range of subjects andit is available to membersof

the Institute who register their wish to receive it. To put yourself on

the mailing list, simply write to the Membership Secretary at The a

Institute of Energy, 18 Devonshire Street, London W1N 2AU, stating een.
yourpreferenceto receive the Journal (please include your member- —a
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Examples of papers recently published include: The burning ee :
velocities of methane and SNG mixtures with air (MS Haniff, A oo @

Melvin, DB Smith and A Williams); Optimisation of the design and see

operation of coal flames in cement kilns (TM Lowes and LP Evans);

and Pulverised-coal-fired dilute-phase hybrid boilers: a new concept

(P Basu, EAM Gbordzoe and A Sett). as
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| April 1990

- Toxic Waste Management
Conference, 23-24 April,
} London.

Details from Shailesh K Adalja.

Tel: 01-409 7130.

May 1990
~ 92nd Offshore Technology
Conference

7-10 May, Texas, USA.

Details from SPE Meetings
Dept, PO Box 833836, Richard-

son,

1

exas 75083-3836. Tel: 214/
669-2377, fax: 214/669-0135.

British Flame Research

Committee
AGM & Technical meeting, 10
May, Institute of Energy,
London.
Det: 's from Colin Rigg on 01
580 7124.

Cor missioning and
Op« ation ofAdvanced
Gav Cooled Reactors
Sem oar, 15 May, London.

Det: sfrom Vanessa Whitehead

atI\ -chE. Tel: 01-222 7899, ext

922, ax: 01-222 4557.

En\ ronmental Auditing
One-day seminar, 17 May,
London.

Details from Liz Hide, IBC

Technical Services Ltd, Bath

House, 56 Holborn Viaduct,

Loncon ECIA 2EX. Tel: 01-236

4080, tlx: 888870, fax: 01-489

084:

International Flame
Research Foundation

Conference on fuel combustion
characterisation applied to pul-
verised coal, fluidised bed com-

bustion and liquid fuelds. 20-22
May, Paris.

Details from Colin Rigg on 01
580 7124.

Fluid machinery: for the
oil, petrochemical and
related industries
4th European congress, 21-23
May, The Hague, Netherlands.
Details from the Conference
Department, Institution of

Mechanical Engineers, 1 Bird-
cage Walk, London SW1H 9JJ.

Tel: 01-222 7899, tlx: 917944
IME LDN,fax: 01-222 9881.

Eurogas 90
Conference, 28-30 May, Trond-
heim, Norway.
Details from Eurogas 90, Nor-
wegian Petroleum Society, PO

 

Box 6050, 7003 Trondheim,

Norway. Tel: +47 7 54 03 26/

54 03 25, fax: +47 7 94 38 61.

June 1990

Cities for the 21st Century
International exhibition and con-

ference, 2-10 June, Glasgow,
Scotland.

Details from World Trade Pro-

motions, 19-21 High Street,

Sutton, Surrey SM1 INF. Tel:

01-642 7688 (exhibition), or CEP

Consultants Ltd, 26-28 Albany
Street, Edinburgh EH1 3QH.
Tel: 031 557 2478 (conference).

IMEX 90

Conference and exhibition, 5-7
June, London.

Details from Rosemary Wood,
CMC, Bankside, Hollybush
Lane, Frensham, Farnham,

Surrey GU10. Tel: 025-125
4808.

Pneumatech 4

International conference, 26-28

June, Glasgow, Scotland.

Details from Pneumatech 4,

Powder Advisory Centre, PO

Box 78, London NW11 OPG.

Tel: 01-455 0011, tlx: 8954242,

fax: 01-458 2278.

July 1990
Harwell Coal Combustion
Programme

Seminar, 18 July, Oxfordshire,
England.

Details from Dr J Sykes, Engin-
eering Sciences Division, B10.4

Harwell Laboratory, Oxfordshire
OX11 ORA. Tel: 0235 821111,
ext 2845/3951; tlx: 83135
ATOM HAG,fax: 0235 432529.

September 1990

Pittsburgh Coal

Conference

10-14 September, Pennsylvania,
USA.
Details from Pittsburgh Coal
Conference, University of Pitts-
burgh, One Northgate Square,
PO Box 270, Greensburgh, PA

15601, USA. Tel: 412/836-6813,
tix: 650/343-8943, fax: 412/836-
8617.

1990 European
Community Wind Energy
Conference and
Exhibition
10-14 September,
Spain.
Details from H S Stephens &
Associates, Conference Organ-

Madrid,

isers, Agriculture House, 55
Goldington Road, Bedford
MK40 3LS.

Inpower90
Conference and exhibition, 25-26
September, London.
Details from Christine Yates,
FMJInternational Publications
Ltd, Queensway House, 2
Queensway, Redhill, Surrey
RH1 1QS. Tel: 0737 76811,tlx:
948669 TOPJNL G, fax: 0737
761685.

October 1990

Appropriate Development
For Survival: The
contribution of technology
Conference, 9-11 October,
London.
Details from Miss S Frye, Con-
ference Office, Institution of
Civil Engineers, 1-7 Great
George Street, London SW1P
3AA.

Quality Assurance of

Personnel for the Nuclear
Industry

Conference, 17-18 October,
London.

Details from the Conference

Dept, IMechE, | Birdcage Walk,

London SW1H 9JJ. Tel: 01-222

7899, tlx: 917944 IME LDN,
fax: 01-222 9881.

November 1990

A New Lookat Offshore

Safety
Conference,

London.
Details from Caroline Little, The

Institute of Petroleum, 61 New

Cavendish Street, London W1M

8AR. Tel: 01-636 1004, tix:

264380, fax: 01-255 1472.

22 November,

April 1991

2nd European Conference

on Industrial Furnaces
and Boilers

Conference, 2-5 April, Algarve,

Portugal.

Details from INFUB, c/o Prof

Albino Reis, Praga Dr Pedro
Teoténio Pereira, 125-Esc 33,

4300 Porto, Portugal. Tel:
351-2-564849, tlx: 26261

ENTECP,fax: 351-2-563968.

Environmental Pollution
International conference, 15-19

April, Lisbon, Portugal.

Details from ICEP Conference

Office, ICTR Secretariat, 11-12

Pall Mall, London SW1Y 5LU.

v :
Tel: 01-930 6825, tlx: 925312
REICOG,fax: 01-976 1587.

May 1991

2nd International

Conference on FGD and
Chemical Gypsum
Conference, 13-15
Toronto, Canada.

Details from Lydia Luckevich,
ORTECH International, Tel:
(416) 822-4111 ext 322.

June 1991

Power Supply Europe

International exhibition, 18-21

June 1991, Birmingham,
England.

Details from Swan HouseSpecial

Events Ltd, Holly Road, Hamp-

ton Hill, Middlesex TW12 1PZ.
Tel: 01-783 0055.

May,

July 1991
3rd International
Conference on

Probabilistic Methods
Applied to Electric
Power Systems
3-5 July, London.

Call for papers. Details from the

IEE, Savoy Place, London

WC2R OBL. Tel: 01-240 1871,

Tlx: 261176 IEELDN, Fax:
01-240 7735.

July 1992

ElectroTech °92

Exhibition, 20-24 July, Birming-

ham, England.

Details from ElectroTech Ex-

hibitions Ltd, Wix Hill House,

West Horsley, Surrey KT24
6DZ. Tel: 0483 222888, Fax:

0483 224321.

September 1991

Metals Engineering 91

Exhibitions, 2-6 September, Bir-

mingham, England.

Details from FMJ International

Publications Ltd, Queensway
House, Redhill, Surrey RH1

1QS. Tel: 0737 768611, tlx:
948669 TOP JNLG,fax: 0737
761685.

November 1991

Power Supply USA
Exhibition, 4-7 November,

Washington DC, USA.

Details from Chris Timmins,

Swan House Special Events,

Holly Road, Hampton Hill,

Middlesex TW12 1PZ. Tel:

01-783 0055.



 

INSTITUTE OF ENERGY CONFERENCES

The following programmeis currently being organised by TheInstitute of Energy, and its associated overseas
societies, and other UK societies ‘in association’.

Forfurther details please contact Judith Higgins on 01-580 0008.

 

In 1990

9-11 April

19 April

17-20 May

30 May

19 September

31 October

Ceramics in Energy Applications — New Opportunities
Venue:Sheffield City Polytechnic
Chairman: Mr M L Hoggarth (British Gas)

Orimulsion: The Wonder Fuel?
In Association with Financial Times Management Reports
Venue: The Conference Forum, London E1
Chairman:MrD M Willis (Institute of Energy)

Institute of Energy Annual Conference & Social Weekend
How Greenis Our Energy?
Venue:Hotel St Nicholas, Scarborough
Chairman: Mr G Burbage-Atter (Institute of Energy)

Innovations for the Next Decade: Building Energy Management Update
Venue: South Bank Polytechnic
Chairman: Mr M C Roberts (PA Consulting Group)

The Costs of Flue Gas Desulphurisation
Venue:Scientific Societies Lecture Theatre, London W1
Chairman:Dr A Sanyal (Babcock Energy)

Electricity from Gas
Venue: The Royal Garden Hotel, London W8
Chairman: Mr J Masters (British Gas)

 

 
Conferenceswith whichthe Institute is in association

In 1990
26 April

5-7 June

July

17-18 July

September

15-18 October

Industrial Oil Fuels for the 90s
Contact: Combustion Engineering Association on (0685) 879119

IMEX 90 Maintenance Management and Engineering Conference
Contact: Rosemary Wood, Institution of Plant Engineers on (025125) 4702/5117

Comadem 90 International
(Congress on Condition Monitoring and Diagnostic Engineering Management)
Contact: Dr Raj Rao, Birmingham Polytechnic on 021-331 5441

3rd International Conference on Small Engines and their Fuels for use in
Rural Areas
Contact: Mrs P Harris, Reading University on (0734) 875 123

Piper Alpha - Lessonsfor Life-Cycle Safety Management
Contact: Conference Office, Institution of Chemical Engineers on 0788-78214

3rd International Conference on Circulating Fluidised Beds
Contact: Professor Hira Ahuja on (902) 439-8300 ext 2014 (Canada)

   


