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COVER STORY

An overhead view of
one of the two barrel
reclaimer machines
located inside the
massive covered
stockyard at the Gas-
coigne Wood drift
mine; the central re-
ceiving and despatch-
ing point for all the coal
produced in north
Yorkshire’s Selby coal-
field. The barrel re-
claimers transfer the
coal from the stockpile
onto conveyors which
pass the coal to
bunkers alongside and over the mine’srailway lines,
ready for onward despatch to powerstations. Each
reclaimer is capable of moving coal at a rate of 2000
tonnes an hour.

The Gascoigne Wooddrift mineis the largest of the
Selby coalfield locations, covering some 164 acres.It
has two parallel tunnels which bring the entire output
of the five Selby shaft mines to the surface. At peak
output, coal will be delivered from either tunnel at a
rate of 1800 tonnes an hour. This rate of production
will bring the output of the Selby coalfield to 10 million
tonnes a yearin the 1990s.

Photograph by courtesy of British Coal.
*A series of feature articles dealing with various

topical issues affecting the coal industry begins on
page 7.
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VIEWPOINT v
Distorted energy prices
Withall this privatisation ofenergy enterprises,first gas,
now electricity, and coal apparently to follow later,
perhaps we may hopefor less of the standardisation of
prices that only distorts economicrealities.
Consider for instance how a single electricity tariff

independentof location neutralises differences in transmission
costs. It has long been the policy of the electricity supply
industry in England and Walesto price poweratthe grid/area
board interchange according to a common Bulk Supply Tariff
(BST), from which area boards derive consumertariffs that

reflect the relatively small (and differing) costs of local
distribution; the BST remains the dominating ingredient.
Yet the reality is that generation is mainly in the north, where

the coal lies; and consumption mainly in the south, neces-
sitating substantial flows of power from north to south down
the 400kVsystem (at certain times as much as 20GW,nearly 40
per centof total generating capacity). Because the BST is the
same everywhere their cost is not passed on to southern
customers.
We should not make the mistake of thinking it negligibly

small, just because the ohmic losses are. It is the cost of

providing the cables and pylons that matters, as a couple of
examples will show: in successive Severn Tidal Powerreports
(Bondi 1981, STPG 1986, & STPGto the Hinkley C enquiry
1988), sumsof the order of£500m (ie, over £60/MW installed)
for the “transmission reinforcement”? were debited to the
project; similarly, the CEGB’s ownevidenceclaimssignificant

transmission savings for Hinkley C by virtue ofits location.
Taken together, those examples may seem to contain some
paradox, but the pointhereis that transmission costs are far
from negligible.

The mystification does not end there. Generating stationsare
sited near coal minesin orderto save coal transport costs, on the
argument that transmitting electrical power is cheaper.
Unfortunately this is not reflected in the price of coal supplied
through merry-go-rounds at the pithead, which is made the
same as for coal anywhereelse to this particular customer, by
meansof an averaging formula appliedto thetotal transaction
between British Coal and the CEGB. We mayask ourselves
how the benefits of pithead siting are passed through to the
customer. We may also wonder whether the preference for
powerstations on southern coasts burning imported coal is

strengthened by the neglect of differential transmission costs,

either of coal or ofelectricity, or of both.

The gas experience should have importantlessons as it was
the first energy industry to be privatised (albeit into a
monopoly), but their tariffs are not easy to interpret: thereis a
degree of standardisation between places a long way apart, and
suchvariationsas do occurarenot readily explainedbyrelative
distance from the landing points on the east coast. The change
to private ownership does not seem to have been factor.
Anotheroddity is to base prices on the thermal contentofthe

coal. This seems to undermine the achievements of the
researchers at Stoke Orchard who have led British develop-
ments in fluidised bed combustion, one of whose particular
virtues is coping with low grade coals. But pricing it all on
thermalcontentignores the ash and other impurities and the
toil ofwashing, and would seem to removetheincentive to burn
dirty coal instead of clean. Admittedly, some 90 percent ofthe
market is power station coal, whichis not particularly clean,
andis covered by separate price negotiations.Still it is a pity
that encouragementto burn low-grade fuel cannotbebuilt into
the other 10 per cent.
Those who work in the energy supply industries may often

point to the undoubted social benefits of uniform pricing:
supplies to remote places, supportofdifficult pits, etc. Butitis
difficult to see social merit in subsidising electricity to the
prosperoussouth (by not charging for getting it there), and in
artificially enhancingits relative attractiveness as a location for
new industry and commerce.In anycase, social needs should be
identified and fundedseparatelyto eliminate confused thinking
(and to have some prospectof survivingprivatisation).
Thenew plansforelectricity do not automatically rule out a

distorting treatment of transmission costs, but it may be that
the associated rethinking will cause them to be assigned more
fairly among customers. If and when they move onto coal,
perhapsthere will also be a beneficial effect; but we should
rememberthatit is the removal of the monopolythat provides
the impetus, not privatisation as such. In fact, it is not too
obvious whyall this could not have been straightened out even
in a nationalised monopoly.

Philip Warner
Hon. treasurer
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The author
Philip Warner has been a
memberand Fellow of the
Institute of Energy since
1979 and waselected to the
Institute’s Council in 1982.
Hehasalso servedtheInsti-
tute as a former president,
andas its treasurer for the
past two years.

A Chartered Engineer
with some 40 years’ exper-
ience in a numberof power
engineering sectors includ-
ing prime mover engines,
nuclear power plant and
conventional power plant,
Mr Warner retired in
Marchthis year as director
of corporate engineering,

NEI, Newcastle upon Tyne.
His career began in the

north east after he had
gained an_ engineering
degree at Cambridge and
had served his National
Service with the Royal
Engineers. His early prac-
tical experience in this
period was gained at the
turbine works of C A Par-
sons & Co Ltd of Newcastle
upon Tyne.

He returned to his native
south east of England in
1952 to work for a period on
free-piston engines and aero
gas turbines before joining
the newly formed Atomic
Power Construction Group
in early 1957. In the next 12

years he worked on the

engineering of nuclear
reactors, principally on the
Trawsfynydd magnox reac-
tor and on the advanced gas
reactor.
On the reconstruction of

the nuclear consortia in
1968, he joined Clarke

Chapman & Co Ltd of
Gateshead as deputy chief
engineer for the group.
Following the merger with
John ThompsonLtd, he was
appointed to the board of
Clarke Chapman-John
Thompson in 1971 with
special responsibility for
activities in the power
market.

The formation of the

Engineering
Industries Group in 1977,
which broughttogether the
Clarke Chapman and Rey-
rolle-Parsons interests, led

to his appointment in Sept-
ember 1978 as director of
corporate engineering for
NEI, with the responsibility
for formulating the group’s
corporate engineering
strategy.

In addition to his activi-
ties with the Institute, he

has also served on such
bodies as the Engineering
Materials Requirements
Board and the Welding
Institute Council, and he
has written a number of
Papers on energy topics.
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World energy consumption continuesto rise

WORLD energy consumption
continued to climb at an
increased rate in 1988, according

to the BP Statistical Review of
World Energy published in June.
Total primary energy demand
grew by 3.7 per centto 8.1 billion
tonnesofoil equivalent.
The most rapid growth in

energy demand occurred in the
industrialising countries ofSouth

East Asia, where consumption
rose by 11.4 per cent to 241.8
million tonnes of oil equivalent.
Forthe first time in many years,

OECDprimary energy consump-

tion grew in step with GDP,

increasing by 3.4 per cent to 4

Feasibility
study on
converting wood
to electricity
THE National Engineering

Laboratory in East Kilbrideis to

investigate the possibility of con-

verting wood to generate elec-

tricity for the National Grid.
In a paper submitted to the

EEC, Doug Jackson, manager of

control engineering at NEL, has

outlined proposals to study the

feasibility of converting energy

crops to generate electricity for
supply to areaelectricity boards

via the existing distribution

network.
Until three years ago it was

assumed there would be no

quality land on whichfuel crops
could be grown to compete econ-

omically with food crops. How-
ever, with one million hectares

likely to be taken out of food
production because of surplus

stocks, the prospects for biofuels

are looking increasingly good,

particularly where redundant

farming communities may be

lookingfor effective utilisation of

their resources.

Research hasestablished that a
triennial cropping cycle is

required to grow wood for
energy. When harvested, how-

ever, it is not in a saleable form

due to its low density and high

water content butis readily con-

verted to produce gas which,via

standard three-phase engine
generators, produces electricity.
This conversion process uses the

heat, normally wasted in large-
scale production, to dry the crop

andincrease the overallefficiency
of the process.
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billion tonnesof oil equivalent.
The USA remainedthe world’s

largest consumer at 1,940.8

million tonnes of oil equivalent,

an increase of 4.1 per cent — an

energy consumptionper-capita of

more than 8 tonnesofoil equiva-
lent. This was more than double
the per-capita consumption of

Japan, where energy consump-

tion rose by 6.2 per cent to 399.9

million tonnes ofoil equivalent.

Western Europe’s consump-

tion only grew by | per cent to

1,302 million tonnes of oil

equivalent, with Greece (9.1 per
cent to 22.8), Spain (6.0 per cent
to 85.2) and Turkey(8.8 per cent

to 51.7) showing the greatest

growthrates.
In the UK, primary energy

consumption rose by 0.7 per

cent, from 206.8 million tonnes

of oil equivalent in 1987 to 208.3
million tonnesofoil equivalent in

1988. Most of this increase was

due to a 6.5 per cent growthin oil

demand to 80 million tonnes.

Both gas and coal consumption

in the UK diminished,by 5.3 per

cent (to 47.8 million tonnesofoil

equivalent) and 3.8 per cent(to
65.6 million tonnes of oil
equivalent) respectively.
Nuclear energy consumption

increased to 13.5 million tonnes

of oil equivalent and now

accounts for 6.5 per cent of UK

energy requirements.

Single copies of the Review
may be obtained free of charge
from Briefing Services, Govern-

mentand Public Affairs Depart-
ment, British Petroleum

Companyplc, Britannic House,

MoorLane, London EC2Y 9BU.

Bulk requests for three or more

copies may be made through BP

Educational Service, PO Box 5,

Wetherby, West Yorkshire LS23
7EH. Price: £7 a copy. For bulk

orders placed by bona fide

educationalinstitutions, a 50 per

cent discount on the coverpriceis

allowed.

Newefficient ‘green’ technology
can win businessfor coal
THEworld’s coal industries have to taketheinitiative to get the new

high-efficiency clean coal burning technologies up and running,

otherwise they face stagnation, warned British Coal commercial

director, Malcolm Edwards, speaking to the Pacific Rim Coal

Conference in Cartagena, Colombia, in June. “Coal has won the

economic argument;it is the cheapest fuel,” he said. ““The problem

is,” he continued, “‘that it is under unprecedented attack from those

whotryto labelit as the chiefpolluter ofthe universe.It is patently not

true but the fuel which now produces 40 per cent of the world’s

electricity, and produces it cheaply, will pay dearly if it allowsthis

damagingandfalse argumentto gain ground. How our customers and

the public at large perceive the industry is of crucial importance.”

He declared that the world’s coal industries must get stuck in

quickly, robustly and publicly ifthey were to securethe stable, healthy

and expanding future that their product justified. They had to get

small, clean, high-efficiency coal generation plant up and running to

meet the growing marketfor electricity.
He suggested that combined cycle coal-fired generation, offering

efficiency increases of 20 per cent or more, was the most important

single issue for the immediate future of the world steam coalbusiness.

Besides cutting out the risk of acid rain, it would further reduce the

contribution made by coal-fired stations to the greenhouse effect which

is only 7 per cent now.
Theyhadto get the ultimate consumer,the generalpublic,to realise

that electricity generation from coal was at least as good

environmentally as from gas, but that coal would be abouta third
cheaperto run;thatreserves ofcoal wouldlastat least six timesas long;

and coal was far more easily available from a range of sources. It was
better value now andin the future and in every way was more secure,
he claimed.
“Burnt in the modern way, coal is infinitely more benign than

nuclear,” he said. ‘“Nobody has solved the problem of nuclear fuel

reprocessing and decommissioning without major hazards, and to add
to this mega-problem, nuclear is now clearly identified as more
expensive to build and operate as well.”

Harwell ends
cold fusion
research
programme
FOLLOWINGa comprehensive
programme of electrochemical

experiments, Harwell Labora-
tory has decided to end research
into cold fusion by this tech-
nique.
Dr Ron Bullough FRS, chief

scientist of the AEA, who

initiated Harwell’s work in
March 1989 said: “‘The potential
benefit and scientific interest in
cold fusion, together with
Government’s need for informa-
tion and advice meant that the

subject had to be investigated.
However, results to date have

been disappointing and we can no

longer justify devoting further
resourcesin this area.”

In the absence ofnew informa-

tion, Harwell do notintendtore-

open work oncold fusion.

Dr Bullough went on to say

that the work demonstrated their

capacity to mount a thorough

programme in basic science at

short notice andtheability to put

together a sophisticated cocktail

of scientific expertise and equip-

mentwasthe uniqueattribute of

the AEA.
A briefpaper will be published

in an appropriate scientific

journal and a full assessment and

report of Harwell’s work will be

available through HMSO in due
course.

Contract for

new FGDunit at

Drax

BABCOCK CONTRACTORS,
the Crawley-based process plant

contracting arm within the FKI

Babcock Energy Group, is to

participate in an important

contract awarded to Babcock

Energy and will undertake

process design, engineering and

procurement services for the

world’s largest flue gas
desulphurisation plant. Thisis to
be installed progressively by

Babcock Energy for the Central
Electricity Generating Board at
Drax powerstation over the next

five years.
Thenewflue gas desulphurisa-

tion (FGD) unitwill be thefirst
to handle coals having a combina-

tion of high sulphur and chlorine
levels.
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The new President takes office

 

Professor Brinkworth presents the retiring Institute

  

  
President, Ted Pugh, with his past President’s badge
shortly after his installation as the new President.

PROFESSOR Brian Brink-
worth, who is professor of
Energy Studies and Dean ofthe
Faculty of Engineering at the
University ofWales, Cardiff, was

installed on 25 May as the new
Presidentofthe Institute. He was
installed, as is customary, by the
retiring President, Ted Pugh,at

the end of the annual general
meeting and the special general

meeting held on thatday.
In his opening address,

Professor Brinkworth drewatten-
tion to the need for consistency
and continuity ofpolicy from one
president to the next and the
benefits that are beginning to
emerge through following
through on a long term review of
the Institute’s affairs.

Hereferred to the long time-

scale over which changes occur.

“If anything meritorious
happens during myyearit will
almost certainly be traceable to
my predecessor as President and
not to me. If anything good
happens in successive years, I
shall be happy to claim credit for
that,”’ he continued.

Professor Brinkworth added
that the arrangementsthat are in
place for the presidential
succession mean that one Presi-
dent very often carries into effect
measures that have been devised
by his predecessor.

Herecalled that two years ago,
on the same occasion, the then

new President, Guy Masdin,

launched a long term look at the

Institute’s affairs, and this has

continued, sometimes behind the

scenes and sometimes more
obviously with great vigour. “I

4

have been impressed with the
breadth of coverage andits pene-
tration. I shall want to see that
continue and to maintain the
momentum,”hesaid.

“We are already seeing, al-
though perhaps not too

obviously, the effects of that
review with minor changes over

time, a few rather more major

ones, all adding up to a substan-
tial changein starts in the Insti-
tute. I believe that we shall be
able to look back to thatinitiation
by Guy twoyears ago as being a
very significant factor in the
affairs ofthe Institute, and I shall

wantto carry that on,” he added.

“Gradually we are moving
away from whatwereinitially fire
brigade activities through to
improving the management
structure of the Institute, and I

hopeto begin addressing some of
the mid-term and long-term
factors that face us, which are of

great significance,’’ he con-
cluded.

AGM Report

1988-89 — a year

of creativity and progress
The outgoing President C E
(Ted) Pugh recalled a presiden-
tial year of fresh thinking, crea-
tivity, and further progress in
laying the foundationsfor an era
of greater influence for the
Institute.

In his final address as President
at the annual general meeting on
25 May, Mr Pughobserved that
the year had passed incredibly
fast for him, andthat he was very
impressed by the enthusiasm and
creativeattitudes ofmany people
whom he had met.
He said that one thing that

stands out in the accounts is how
close the income and expenditure
came, but that the Institute has

done better in 1988 because of
the realisation of some of its
investments. However,it seemed

to him that the Institute needed
more revenue. Obvious sources
would be from new subscrip-
tions, from advertising placed in
the Institute’s publications, and

from conferenceactivities.
He commented that Energy

World is now being published in
a new format, and he believed

that everyone would appreciate
the change. With the new format

he hoped there would be more
advertising in the magazine, and
in the Institute’s publications
generally.
On the membership side, he

thought a recruitment campaign
was needed, which might be
started through Energy World,
and by approaching some com-

panies and providing them with
appropriate information.
Also with a view to future

development, he believed that
the Institute should further

pursue the idea of creating a
library informationservice, and it

might be beneficial if the Insti-
tute could start thinking in terms
of a technical committee to con-
sider such matters as the Green-
house Effect, industrial effic-

iency, and energy conservation.
With regard to federation, the

President stated that there had
been talks with other groups, and

that such discussions would con-
tinue with a view to determining
whatis possible without making
any commitments.

Later, in the financial report,
Philip Warner, the Hon. Trea-
surer, drew attention to improve-
ments madeto the presentation of
the accounts which included,for
the first time, a statement on the

sources and applications of
funds. However, he addedthatit

was worth underlining the weak-
ness of the Institute on_ its
operational account, although
the 1988 deficit was smaller than
in previous years and, if the
budget was adhered to it should

be smaller or extinguished in
1989. However, the deficit was

counteracted by a ‘‘windfall’’
arising out ofinvestments, which
the Institute cannot expect to
receive every year.
He added that while the Insti-

tute is weak on the operational
side, it is strong in cash and
reserves, and the Councilis able

to use intelligently those reserves
to build up for the future.
At a special general meeting

which followed the AGM, a

numberof bye-law changes were
introduced including the removal
of age restrictions on the quali-
fication for the student and
graduate membershipgrades.
 

ENERGY WORLD has a new
editor — Ken Harrison, who has

carried through the design
changes to the magazine seen in
the latest three editions.
Ken, who has been a profes-

sionaljournalist for more than 20
years, commencedhis duties with
the Institute at the end of
February. He hasspent the past
14 years specialising in publish-
ing and public affairs workin the
energy industries.
A native of Manchester, he is

the formereditorofInternational
Power Generation, an indepen-
dent technical magazine which

Energy World — the new editor
covered the developmentoftech-
nologies for the production of
electrical energy and served a
readership mainly in the develop-
ing countries (1984-87). He has
also spent seven years with the
Central Electricity Generating
Board on the production of a
number of the board’s publica-
tions, including two years spent
as the assistant editor of Power
News, the board’s former
national house journal(1980-82).
He has recently enjoyed a

period in the public affairs

department of The Engineering
Council in London.

Earlier in his career he spent

several years as a reporter, sub-
editor and editor in the news-
paper industry, including
editorial experience on the
award-winning Oxford Mail
(1973-75) and on a number of
national daily newspapers.
He became a_ professional

associate memberoftheInstitute

in 1988 and heis also a member
of the Institution of Diesel and
Gas Turbine Engineers.
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The internal market — 1992

and energy policy

LAN TOZER,FlinstE,reports on a lecture presented to

the London and Home Counties branch by Clive Jones,
EEC Deputy Director-General for Energy.

MrJonessaid that 1992 would

be a watershed in Europe’spoliti-
cal destiny and he emphasised
that the UK was one of the
original promoters of the 1985
White Paper, or “Livre Blanc’,

which set it in motion. Energy
was excluded from the White

Paper, not because it had not

been thought of but because of
the daunting problemsassociated

with it. The Commission made a
conscious decision to deal with

energy separately and on a

different timescale.
Following publication in May

1988 of the Commission’s paper
The internal energy market, the

course was set to achieve a fully
integrated energy market in

Europe. The paper identified

priorities andset out to eliminate

national policies which might

hinderor interfere with free trade

and competition in respect of

different forms of energy. One
aim was to bring about the

removal of national differences

which might distort competition,

such as the imposition ofdiffer-
ing levels of excise duty.

As regards standardisation, Mr

Jonessaid that the aim wasnotto

achieve uniformity but to ensure
that distortions of trade did not

occur from the use of differing

standards, for example, by a

mutual recognition approach.

For instance, energy efficiency
standardsfor refrigerators, being
tighter in one country than in
another, mightbe usedas a trade

barrier by denying the entry of
less efficient models.
Environmental standards were

particularly important for the
energy industries and for com-
petition between industries.
Someprogressin the direction of
commonstandardsat the energy/
environmentinterface had been
madewiththe passage ofthe Acid
Rain Directive introducing

common rules for sulphur
dioxide and nitrogen oxide emis-

sionsfor large combustioninstal-
lations — power plants and the
like.
The Commission had pub-

lished proposals for introducing
transparency in energy prices.
Thelevel of transparencyfor oil
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products and for coal was con-
sidered to berelatively good but
for gas and electricity, particu-
larly as far as industrial con-
sumers and larger consumers

were concerned,the situation was

far from satisfactory. A Directive
was to be published in July to

enforce a system ofreporting and
publication of energy prices.

Monopoly pricing practices

could produce majorprice distor-

tions between one country and
another not because of differ-
ences in costs but because of
differences in the system of
pricing.

In order to bring about aninte-

grated European energy market,

an interconnected energy infra-
structure was required. This was

particularly necessary for gas and

electricity. The Commission was
in any case, for instance through

the regional fund, financing the
installation of gas andelectricity

lines and should endeavour to

inject, through this expenditure,

some energy policy considera-

tions. There was also the vexed

question of the use of state sub-
sidies in coal mining, and mis-

givings about monopoly practices

(for example, in electricity and
gas transmission) and the way in

which national governments used

energy monopolies to support

national policies outside the

energyfield.

v
Desulphurisation in coal

combustion systems

THIS international conference,

organised by The Institution of
Chemical Engineers in associa-
tion with The Institute of
Energy, was held in Sheffield
from 19-21 April 1989. The con-
ference attracted 225 delegates,

45 ofwhom came from overseas.
In the first of the keynote

addresses, Nigel Haigh, Director

of The Institute of European
Environmental Policy, spoke
aboutthe historical development
of atmospheric pollution policy

in Europe culminating in the
recently agreed Directive issued
by the EEC.

Bill Kyle of the CEGB
presented the second keynote

paper and reviewed the current

status of SO, abatement tech-
nology. In this review of possible
methods he emphasised energy

conservation and process effici-
ency. Later, Ted Pugh,President

of the Institute of Energy, also
highlighted modern man’s
extravagant use of energy. As
most were derived from fossil

fuels, we were creating larger

than necessary atmospheric prob-

lemswithacid rain and the green-

houseeffects (CO,).
Peter Cammack, British Coal,

chaired the session on desul-
phurisation before combustion.

He made it quite clear that

desulphurisation of the coal feed
was difficult and expensive to
achieve. Papers concerned with
novel methodsof coal cleaning,

chemical and magnetic separa-
tion reported laboratory scale
results only.

CIBSE hosts CFC summit

FOLLOWINGtherecent pub-

lication of a policy statement
giving guidelines on the use of
chlorofluorocarbons The Char-
tered Institution of Building

Services Engineers held a CFC
summitatits conferencecentre in
Balham on 26 June.

The session was designed to
review the problems of CFCsas
they relate to the building
services industry and the engi-
neers whospecify air condition-
ing and refrigeration systems and
insulation. The meeting was

chaired by Dr David Fisk, Chief
Scientist at the Departmentofthe
Environment, who praised the
CIBSEforits constructive advice

to members. Speakers rep-

resented Friendsofthe Earth, the

Building Research Establish-
ment, the chemical industry,

designers, contractors and

manufacturers.
Denis Mason of Stanley

Refrigeration described the

advantages of increasing the

frequency of maintenance checks
from once every six months to
once a week. This minimised the
risk of CFC leaks — savings of
37-38 per cent could be expected.

Emphasis was laid on simple
design solutions suchasisolating
valves which enabled equipment
to be removed for repair without
affecting the whole system.

The session on desulphurisa-
tion during combustion was

chaired by Klaus Hein of West
Germany and the papers were
from Germany, Finland and
Sweden. Subjects covered in-

cluded fluidised bed technology;
furnace injection of lime/ lime-

stone; the Lifac process devel-

oped in Finland; and methods of
limestone injection into chain

grate stoker furnaces.
The main thrust of the con-

ference wasin the areaofflue gas
desulphurisation (FGD) where

twelve papers were presented.

The chairman and technology
reviewer was B Forck of VEB
West Germany, one of Europe’s
leading experts in the subject.
Speakers reviewed the forward
planning in response to new
regulations in the UK, in Main-
land Europe and in the USA.
FGD for industrial boilers was
also coveredin this session.

At the end of two days of tech-
nical presentations, the President

of The Institute of Energy made
his summing upto a nearly full
complement of delegates. Mr
Pughspoke ofthe need for energy
conservation referred to earlier.

A conclusion from the confer-

ence, he felt, could be that the

technology for FGD and other
desulphurisation methods was
now well established and the next

concern would be to establish

reliability. Current coal-fired
power generating plants had
exceptional reliability that was a
credit to electrical and mechani-
cal engineers. To retain that per-
formance the desulphurisation
process plant must have similar
integrity and that presented a real

challenge to process engineers

and manufacturers.

 

The CIBSE recommendation

not to use CFC-foamed insula-

tion was strongly supported.
Despite unease expressed by
insulation manufacturers, the

consensus was that alternative

insulation was adequate for most
purposes.
All manufacturers wanted

reassurance concerning future

alternatives to CFCs and the

extent to which they should
depend on R22 while further
development was continuing.

(continuedon page 6)
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New members

Fellow
Brian Patrick Coll, Dinardo &

Partners, Paisley (transfer)

Richard William Stone-

bridge, Foster Wheeler Power
Products, Middx

John Street, CEGB, Oper-

ational Engineering Division,
Solihull
John Sykes, Atomic Energy
Research Estab, Harwell Lab,

Oxford

Member
David Blakeborough, CEGB,
Hartlepool Power Station,
Cleveland
Richard Keith Clark, British

Coal, Grimethorpe PFBC Estab,

South Yorkshire

Christopher Richard Cook,
Charing Cross Hospital, London
Martin James Jameson, NW

Regional Health Auth, Man-

chester (transfer)

Ian James Kemp, Glasgow
College, School of Engineering

Chi Keung Patrick Lui, GEC,

Hong Kong(transfer)
Jacob Wole Olateru, NEPA,

Lagos ThermalStation (transfer)
Joanna Nerys Rowson,Airoil
Flaregas, Middlesex

Associate Member
David John Dodd, University
College of Swansea
Roger Anthony Sparkes,
Hereford & Worcester County
Council

Associate
Andrew Harper

Stephen Robert Whatling,
Troup Bywaters & Anders

(transfer)

Graduate

Mark Cameron Anderson,

Gloucestershire County Council,
Glos
 

CIBSE hosts CFC summit
(continuedfrom previous page)

The Institution was urged to

publicise its guidelines more

widely, especially throughoutthe

international community, and to

liaise with government officials

in order to advise on appropriate

legislation.

The afternoon debate by
specialists aimed to pose ques-

tions and focus on the associated

dilemmas. Asa result ofthis there

will be a one-day conference to
offer clear guidance to building
services engineers in general.

This will be a joint CIBSE/
Institute of Refrigeration event
and will take place on 27
Novemberat the Cavendish Con-
ference Centre in central
London.Forfurther information
contact Jennifer Hand on 01-675

5211.

J Sainsbury Student Prize —
University of Surrey

Se

 

  

Colin Rigg (right), Secretary ofThe Institute ofEnergy, presents Tom
Barlow (a principal Engineer with Watford Council) with the J
Sainsbury Institute of Energy Student Prize for 1988. This is awarded
annually to a student nominated by the University of Surrey and
selected as achieving the best all round performance in the MSc
Energy Engineering degree course. Mr Barlow was a part-time
studentat the University of Surrey.
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Philip Victor Aspinall, Hamp-
stead Health Authority (transfer)
Alan Rupert Clarke, Ove Arup
& Partners, London

Geoffrey Michael Willis, Max
Fordham & Partners, London

Johnson Wu,Aero & Industrial
Technology, Burnley, Lancs

Correction
Parisima Khajehhosseini,
SLC Energy Group, London
(Member)

Weregret that there were two
errors in our published list of
New Membersin Energy World,
May/June 1989,p 6.

Honourslist

WE congratulate the following
whose namesappearedin thelist
of the Queen’s birthday honours:

MBE
W Wright (Fellow), station
manager, Fawley PowerStation,
CEGB.

BEM
EA Higgins(Fellow), for services

to the community and to charity.

Members who receive awards in

honourslists are remindedthat they

should let staff at The Institute
know as soon as possible so that

records can be altered.

Appointments
N E Charlesworth (Member),
chief executive of the fuel and
energy consultants, NIFES Ltd,

is leaving the company. NIFES
have recently been acquired by
Phoenix Power Holdings Ltd.
The incoming executive chair-
man is A W_ Tweedale
(Member), a former managing

director of Associated Heat
Servicesplc.

REJ Roberts CBE FEng,chair-
man of Simon Engineering plc
and deptuy chairman of Dowty
Group plc, has been elected

1989/90 President ofThe Institu-
tion of Mechanical Engineers
and took upoffice on Wednesday
24 May 1989.

Dr O Ta’eed (Graduate) is now

Engineering and R & D manager,

Molynx Ltd, Newport, South

Wales.

Obituary
Dr D T Davies (Senior Fellow)
died on 21 May 1989. Hejoined
The Institute as a Member in
1930.

W C Hankins(Fellow) died on
20 February 1989.

J Sainsbury Student Prize — South
Bank Polytechnic

Peter Ibbotson(left), Director of Construction and Chief Engineer,J

   

Sainsbury plc, presents the J Sainsbury Institute of Energy Student
Prize for 1988 to John Duffin MSc, studentin the Institute ofEnviron-
mental Engineering. Theprize is awarded annually to a student nomi-
nated by the Polytechnic of the South Bank whoachievesthebestall-
round performance based on course work, examinations and project
in the MSc Environmental Engineering degree course.’

Energy World 
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Electricity privatisation:
a new opportunity for coal
by Martin Cruttenden BA*

THEprivatisation of the electricity
supply industry and the prospect of
British Coal’s own privatisation make
this a period of great uncertainty.

British Coal’s interest in the current

debate about contractual arrangements

between generators, suppliers, dis-

tributors and enduser, is on two levels —

as suppliers and as a major customer.

The electricity industry uses 77 per cent of
our coal with a sales value of £3.3 million, but

the understanding which covers most ofthese

sales comes to an end on 31 December 1989.
Beyondthat we have no commercialcontracts,

with the exception of Scotland. That is a

measure of the intense artificiality of the

situation, and would have been quite incon-

ceivable if electricity had developed in private

ownership to which they and, later, British

Coalare to be transferred. Had we both been in

the private sector major investment by either

party would only have been madeagainst the

security of firm commercialcontracts.

The popular misconception of the coal

industry dogged by industrial trouble, dis-

ruption and high prices still lingers. The

reality is very different. More than half the
collieries working at the start of 1985/86 will

 

 

 

Anaerialview ofthe coal-handling and despatchfacility at Gascoigne Wood, Yorkshire, which

processes up to 10 million tonnes a year ofcoal producedby the five mines of the Selby

coalfield. All five mines are linked underground andtheir outputis collected, assessed to

quality, and despatched from the centralised facility shown above.

have closed by September and manpowerwill
have declined by a similar proportion. Produc-

tivity, however, will have risen by 90%. While
it may not bepossible to maintain this unprece-

dentedrate of increase we see a steady growth

in productivity continuing as a result of better

equipment, more retreat working and better

utilisation of existing machinery. The produc-
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Martin Cruttenden was educated at

King Edward VI Grammar School,

Bath. Later he studied geography and

geology at St. John College, Cam-

bridge.
He joined the then National Coal

Board as an administrative assistant

in the West Midlands Division before

working for a time in the office of the

then Chairman, Lord Robens.

Since joining the Marketing Depart-

ment asanindustrial sales representa-

tive, Mr Cruttenden hasbeen head of

industrial sales and head of domestic
and industrial sales at Hobart House;

deputy regional marketing director

for Yorkshire and regional marketing
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Heis the ChairmanofNational Fuel

Distributors and of Domestic Solid
Fuels Approval Scheme Ltd, a
director of the Solid Fuel Advisory

Service, of the Coal Trades Bene-

volent Association and Hon Treasurer

of the National Home Improvement
Council.

tivity boost enabled British Coal to meet the

challenge of falling fuel prices in 1986 and
again in 1988by actually reducing prices to the

electricity industry. British Coal’s revenue in
real terms is now some £650 million less than

in March 1988 — a drop equalto 20 per cent of

our present revenue.

Trendsin pricing
Given the industry’s remarkable per-

formance, the likely upward trend of world
coal prices in the early 90s towarts a higher

but sustainable level — a view shared by almost
every energy expert — British Coal can make a
considerable andstabilising contribution to the

UKenergy business, and in particular to the

generators.
British Coal can be certain about its pro-

duction capacity, costs and prices. Traded coal

or heavy fuel oil cannot, given the uncertainty
of exchangerates to which they are subject.It

is equally important to remember that coal

competes whereit is burnt and not whereit is

mined. Thecostof transporting ourcoalto the

major powerstationsis about 8 per centofthe

delivered price. Transport costs for Australian

coal would be 60 per cent or more. While there

will always be some tonnage available from
somewherein the world at lowerprices,British

Coal claim to have a total package which is
unique.

This is why: first, British Coal has always
been prepared to match the competition’s

  *Director of Sales, British Coal

Corporation
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prices in real terms where that competition is
real andsustainable. Over the rest of the
tonnage for electricity generation British
Coal’s delivered prices and the sustainable
prices of world coal and heavy fuel oil should
come into balance during the early 1990s if
recent trends in price continue at the current
rate.

Consumers’ needs

In a bid to retain its massive stake in the
generation business British Coalwill relate its
offer to the needs of the two major groups of
electricity consumers. Between 70-80 per cent
of all poweris sold to small users — domestic
customers and other small tariff consumers.
These currently enjoy tariffs among the lowest
in Europe — only Portugal, Greece and the
Netherlands have cheaper domestic electricity!

Small consumersare right to show concern
that prices will increase unpredictably and out

of line with the general movement in UK
prices. They are likely to judge whatis fair in
relation to general UK price movements. BCC
has therefore offered a combination of modest
reductions in real prices coupled with firm

guarantees that prices for generating coal will
stay within the UK retail price index for as
long as they wish. Since coal represents halfthe
cost of generatingelectricity and a third of the
final price this offer has real benefits for small
consumers.
The second groupare thelarge electricity

consumers, including British Coal, second

largest userofelectricity, and ourinterest like
those of other large users is to see that elec-

tricity prices are broadly in line with those of
our overseas competitors.
The rule for what was regarded as fair

pricing to large users is unique to the UK.At

its most extreme,the cost ofa unit ofelectricity
has generally been regarded as_ identical
whether supplied to ICI or BSCat one extreme
or to run your own home computer. Accountis
taken oftimeofuseto fit into the complexities
of lead managementbutelectricity prices for
the large user are very muchhigherrelative to
the small user than elsewhere.
The 1973 and 1979 energy crises resulted in

efforts to protect the Europeanlarge user from
the full effect of oil price rises, but in Britain
the burdenofincreased fuel prices was shared
equally between small and large users. The
large users found themselves in an even worse
competitive position in relation to their over-
seas competitors.

British Coal saw this with alarm because
CEGB sales were, and remain, essentially

coal’s sales. Coal was first offered at special
prices in 1980 to help meet the need oflarge
users but the concept wasnotfinally accepted
until 1986 when the Qualifying Industrial
Consumers Scheme (QUICS)was introduced.
It ran successfully until early 1988. The advan-
tage it offered was eliminated by the QUICS
tariff being increased by more than twice the
rate of inflation even thoughcoalprices for the
QUICShas been kept within the RPI.

Large users still want a predictable price
which enables them to remain competitive
with overseas rivals. But there are clear
indications that after privatisation electricity
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The computerised control centre at the Gascoigne Wood coal handling and despatch plant.
The centre controls all the movementsof the output of the five mines of the Selby coalfield
along a complexseries ofunderground conveyors, through weighing and screeningfacilities,
and manages the movementsof the rail wagons which transportthecoaloffthe site to nearby
powerstations.

will be subject to very tight regulation. Terms

for large users which are required to make UK
industry competitive could still be regarded as
unfair discrimination. Large users prices could
therefore still rise, particularly because the
QUICSscheme wouldfinally disappear.

Electricity market —
large generators

It is against this background thatthe elec-
tricity industry is contemplating three or five
year contracts rather than longer periods
originally thought likely. This introduces
serious unpredictability to the sale portfolios of
the electricity companies.It is likely that some
other area of predictability will be seen as

necessary, and British Coal has indicated
willingness to continue providingspecially low
priced tonnage to help hold downelectricity
prices to the large users. In return for three to
five year contractsfor electricity signed by the
consumerwith either generatoror distributor,
the discount would vary accordingto the size of
the order, starting at 1 MW.Detail muststill

be workedoutbutthis could representthe best
way forward to cheaperelectricity for large
users.

British Coal has to meetstiffer competition
to hold business with the generators but would
prefer to concentrate price reductions on coal
to be processed into electricity for the large
user because that is what the market clearly
showsas being desirable and necessary.

Small generators
While British Coal’s main interest must be

in reaching satisfactory agreements with the
large generators,in the next few years smaller
generating plants than that traditionally
installed by the CEGBis likely to meet much
ofthe projected increase in electricity demand.

Gas combined cycle is clearly a major com-
petitor but coal, probably using circulating

fluid bed technology, is likely to secure some
part of this new market. Bilsthorpe in the East
Midlandsis the first project where plans are
well advanced but several othersare likely to
follow closely behind. British Coal’s deter-
mination to offer long term supply contracts
insulated from exchange rate fluctuation will
be an importantasset especially ifsuch stations

are on colliery sites where services are available
and the use of lower priced coals such as
washery middlings andfines is possible.

Small private power stations are likely to be
based on individual modules of 100/150 MW
capacity, but British Coal as a majorelectricity
user is also considering smaller scale genera-
tion plantat the pits to burn colliery methane,

which is likely to be released in increasing
quantities as mining production rates are
increased underground. Other major energy
users are also now considering CHP against
the backgroundofelectricity privatisation with
surplus powerbeing sold to the distribution
companies.

Newtechnologies
Slough Estates with their recent order for a

major (circulating fluid bed) CHP plant are
hopefully setting a trend, and increasing
concern over the greenhouse effectis likely to
stimulate CHP schemes because of their
higher overall efficiencies.

Meanwhile, as Jim Harrison’s article shows,

British Coal is pushing ahead with new coal
burning technologies and in particular the
development of pressurised fluid bed com-
bustion. The aim is to add a coal topping cycle
to boost efficiency and bring an entire new
package into commercial use by the early ’90s.

Thereare exciting prospects for a whole new
generation of environmentally friendly small
power stations operating on coal at fuel
efficiencies 20 per cent higher than has ever
been achieved before. O

Energy World
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AS IT has become appreciated that
energy resources are limited and com-
petition for the use of energy has
increased, the necessity to improve
efficiency has become more and more
urgent.

In recent times, the need for the
conservation of energy resources and the
need to protect the environment have
increased the pressure for improvement.

The results of these pressures are shown
in the reduced energy requirements of
modern manufacturing processes as
reflected in the relationship between

energy consumption and the gross

domestic product in advanced countries.

In particular industries the improvementhas

been very dramatic. For example,in the elec-

tricity industry theefficiency of utilisation of
fuel has doubled in the last 50 years. Similarly
in the metallurgical industry the amount of

energy required per ton ofiron has halved in

the last 50 years.
These improvements do not happen auto-

matically; they represent considerableeffort by

scientists and engineers collaborating together

to improveexisting industrial processes and to

introduce new technology. Successful innova-

tion is the product of fruitful interaction

between fundamental research — probably

best carried out in universities, developmentor

applied research — probably best carried outby

industry, and strategic research which is long

term in nature and which usually requires a
combination of industrial forces on a national

or internationalscale.
The improvementofestablished processes

comes about by a progressively improved
understandingofthe basic science and techno-

logy and by applying the results of funda-

mental research to the particular industrial

Innovation for the

clean use of coal
-by James S Harrison*

 

The importanceofinnovative thinking to the advancementofsociety’s

dual need for improved energy conservation and the protection of the

environmentwas considered by J S Harrison,the Director ofBritain’s

Coal Research Establishmentin the 1988 Robens Coal Science Lecture,

presented to an audience of energy and fuel specialists at the Royal
Institution, London last October. The following article is based on the
address given by Mr Harrison at this leading event in the energy

industries calendar.

 

process. By contrast to this step-by-step

improvement, the step change represented by

the introduction of new technology often

requires a leap of imagination in advance of

scientific understanding and sometimes even

in the face of established opinion. Examples of

this might include the steam engine, the pf

furnace and the Bessemer converter for steel

making.

Technical merit does not automatically lead
to industrial success. Improvements usually
requireresourcesfor their implementation and

have to compete for finance with other oppor-

tunities for investment. A proposed innovation

has, therefore, to demonstrate prospects for a

good financial return on the investment

required for its introduction — and this means
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increasingly that the favoured projects are

those with high returns in the short term.

Other less quantifiable obstacles to innova-
tion are, on the one hand,therisk attached to

anything new,and ontheother, suspicion that

something EvenBetteris just over the horizon.

Innovation onthe scale required for the energy

industries is costly and hardwon; it is not
surprising that there can be a reluctance to
imperil established reliable production techno-
logy by introducing new, risky technology
whichitselfmay be supersededin a short time.
The progress of coal technology in which

British Coal have had a major part in recent
years provides good examples of the success of
innovation based on strategic research and on

developmentalresearchandby close collabora-
tion with manufacturers and users. British
Coal have encouragedthe direct participation

of manufacturers at the early stage of research
and in the development and demonstration
stages. This has proved to be a particularly
successful means of ensuring the transfer of

technology from the laboratory to the market
place.

Coal characterisation
Someofthe special expertise which is needed

to be developed to bring about the advancesin
the technology ofcoalutilisation arises because
coal is a solid. Chemical engineering has
largely been developed on systems handling
gases andliquids; solids handling is at a com-
paratively early stage. The other reason for

special expertise arises from the nature ofcoal
itself. It is extremely variable in composition
and contains mineral matter which is some-
times intimately mixed with the coal sub-
stance, but may also be present as discrete

minerals. In European coals most of the
mineral matter is in the latter form,ie, it is

 

*Director, Coal Research Estab-
lishment, British Coal Corporation
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discrete from the coal substance. In some
southern hemisphere coals much of the
mineral matter and the coal can be extricably
mixed.

Coals are commonly characterised in terms
of their volatile matter, swelling properties and
ash content. These characteristics define coal
type but are not absolute quantities. The
conditions under which they are measured
need to be carefully controlled in order to
produce consistent and meaningful results.
The standard conditions, whicharethe basis of

internationalclassification, are those for which

the results are most readily interpreted in the
context ofmakingcoke, andin particular to the
behaviourof coals when heating in coke ovens.

Petrographic expertise has similarly concen-

trated on the characterisation of coal and coke-
making. However, most of the coal used in the
UKandin the world is not used for coking;it

is used for burning, in the most part for
electricity generation. Ofthe world production
of coal in 1987 (4.6 billion tonnes) about half
was usedfor electricity generation. The para-
metersusedfor characterising this coal remain,
however, those derived from the coke industry.

In the conditions obtaining in a powerstation
boiler, coal behaves quite differently from the

predictions of the standard tests. At the high

temperaturesand heating rates encountered in

modern pulverised fuel burners, and with

small particles in dispersed systems, the vola-

tile matter may be significantly greater than
that predicted (Figure1).
At high temperatures and in high pressure

systems, the swelling properties of the coal

may also be considerably different from the
predictions of the standardtests. In the UK a

considerable body of expertise has been built
up whichrelates the results under these condi-

tions reasonably well with the standardtests.
This means that the standard tests have not

neededto be replaced by tests morespecific to
the end use. This correlation does not, how-

ever, hold for the new sourcesofcoal which are

being considered internationally. Petrology
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Fig. 2: chemical behaviouroffuel nitrogenin fluidised combustion

may eventually be able to assist in characteris-
ing these newersourcesofcoal, but there is no

general agreementas yet in sight ofan inter-

national system ofclassification.

Pollutant elements

In responseto theincreasedsensitivity to the

environment, moreattention has been paid in

recent years to the way in which potential
pollutant elements occur in coal and in the

products of coal utilisation. The major

elements of concern are sulphur, nitrogen and

chlorine. Abouthalfthe sulphurin British coal
occurs in the mineral matter andas suchis in

principle amenable to physical separation but

subjectto the limitations imposedby thesize of

coal which can besatisfactorily handled in
practical preparation systems. The remainder
of the sulphuroccursorganically boundto the
coal substance, as an integral part of the coal
molecules. This sulphur is not amenable to

physical separation. Its removal from coal
could be achieved only by severe chemical
methods, which would be prohibitively expen-
sive and would result in the complete break-
downofthe coalitself as in a total liquefaction
process. Whateverits form,virtually all of the
sulphur in a combustion process is converted

to sulphur dioxide and therefore hasto be dealt
with as a pollutantgas.

Nitrogen occurs in British coals mostly in
two organic forms in quantities related to the
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rank of the coal, and like organic sulphur

would be prohibitively expensive to remove

from the coal by chemical means (Figure2).
When coal is burned it breaks down under

the effect of heat into volatiles and a solid
residue. The nitrogen in the coal passes into
these components which then burnin the com-
bustion air. Someofthe nitrogen is converted
into gaseous oxidesin the flue gas, but some

leaves as nitrogen gas. In typical industrial

combustion systems, 15-20 per cent of the
nitrogen in the coal leavesthe plant as gaseous

oxides. High temperatures and high oxygen

concentrations favour oxide production. High

carbon and low oxygen concentrations favour

the formation of nitrogen gas. At very high
temperatures the nitrogen in the combustion

air can also react with the oxygen to become
oxides, but unless the temperatureis in excess

of about 1200°C the proportion convertedis a

small componentofthe total nitrogen oxides

produced in the combustor.

Once the mechanism of the formation of
oxidesof nitrogen had been elucidated and the

importance of reduced air supply and low

temperatures was understood, these features

could be used for the design of improved

equipment:
@ for pf boilers, low-NO, staged burners
have been successfully introduced by the
burner manufacturer. Designs are now being

adapted to suit the different kinds of power

stations.
@ in bubbling fluidised beds, staging can be

introduced by minimising the primary air used
for fluidisation and introducing secondary air
above the bed.
@ in circulating fluidised beds, operating at

low temperatures and with long residence

times, conditions favour low-NO,operation.

By contrast, the only way that oxides of

sulphur can be removedis to convert them first

into a solid form. The most common way of
doingthis is to react the sulphurous gas with

limeor limestone whichis then converted into

a solid product and can then be removed from

the gas.
The conditions for the reaction have to be

chosen with care particularly in respect of

temperature. If the temperatures are too high

the sulphur product is unstable. For this

reason addinglimeor limestone to the combus-

tion temperatureof a pulverised fuel system is

not effective; better results are obtained at the

lower temperaturesof a chain grate stoker, but

the best results are obtained in fluidised beds

which operate at the temperatures favouring

the capture of sulphur dioxide.
As an alternative to the direct injection of

limestone, sulphur dioxide can be washed out

ofthe flue gases. Thisis the basis ofthe systems
nowto beinstalled by the CEGBastheir con-
tribution to the national reduction in SO,
emissions which wasagreed earlier this year
(Figure 3). The processes are expensive,
adding some 10 per cent to the capital and
operating costs of large boiler plant. On a
smaller scale such plant becomes proportion-
ately more expensive in terms of costs per
tonne of sulphur removed, even when meeting

the lower percentage reduction standards for
the smaller plant.
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Chlorine is not bound to the coal organi-

cally. In British coals it is present in ionised
form on thecoal surface. In principle therefore
it is amenable to removal by washing but again

in practice removalis limited by size considera-
tions because someofthe chlorineis contained
in very small pores in the coal. The chlorine

leaves combustion equipment as gaseous

hydrochloric acid.
For the mostpart other elements of concern

do not becomegaseouspollutants; they appear

in the solid residues. However the proportions
in which they appear in the different solid
residues differ from one appliance to another
depending largely on the temperature regime

and on the prevailing oxidation/reduction

conditions.

MARKETS FOR COAL
Iron andSteel
Although combustion represents the biggest

use of coal in this country and abroad, con-

siderable quantities arestill used in the manu-

facture of iron and steel. Innovation in the

methodsused for iron making are impressive.

The halving in energy requirementsofconven-

tional iron making has been brought about by
considerable advances in blast furnace

technology.
Part of the improvementin blast furnacesis

attributed to the improvementin quality ofthe

coke which has been broughtaboutby abetter

understanding of the carbonisation processes

and the properties of the coals used. Close

control over the properties of the coal can be

achieved on thebasis of blendcriteria relating

to the fundamental properties of the coal.

Nevertheless coke making remains an expen-

sive process both from the pointofview of the

capital cost of the plant and the low yield of
coke. These factors have led to a revival of
interest in the direct use of coal in the blast

furnaces by injection into the hearth.

The technology wasfirst investigated in the
1960’s in the UK andelsewhere, but recently
the merits of coal injection have become more

widely recognised. By next year over 60blast
furnaceswill use coal injection. Experience so
far confirmsthatcoalcan be used to replaceits

thermal equivalent of coke, that the blast
furnace is tolerant to a wide range of coal

properties and that some 20 per cent of the
coke can be replaced. In the UK it has been

demonstrated that excellent performance can

be obtained by a coal preparation and feeding

system much simpler and cheaper than that

required for the pulverised coal which has
hitherto been favoured. It has recently been

estimated that by the year 2005 more than 30
million tonnes a year of coal will be inter-
nationally traded for injection.

In the longer term there is considerable

activity in the development of steel making
processes based entirely on coal not requiring

coke at all. One such process being developed
by British Steel gasifies the coal in an iron bath

to produce a reducing gas which effects the

reduction of iron ore. The iron passes through

the gasifier and can be refined to steel in an
adjacent melting unit.

Domestic market
Onthe domestic scale innovationsin the use

of coal have been based on two different
approaches,oneto improvethe fuel, the other

to improve the appliance, both aimed at

improving convenience and amenity and at the

same time improving efficiency and elimi-

nating the production of smoke. In the 1950’s

the urgentneedto clean up the atmosphere led

to a need to reform the burning of coal in
domestic and small scale appliances. Early

attempts at developing appliances which

would burncoalcleanly were unsuccessful and
the supply of natural occurring smokelessfuel

wasinsufficient. There was a need for a process
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to be developed which would use bituminous
coals and would produce a smokeless free-
burning domestic fuel.

CRE developed a method of producing
smokeless briquettes by treating the coal by
low temperature carbonisation in a fluid bed,
producing a char which hadsufficient plastic
properties for it to be briquetted without a
binder. This is the basis of the Homefire
process whichisstill in operation and produces
a fuel with the attractive properties of burning
with a flame on the open fire, but without
producing smoke. It is clean to handle and
attractive in operation, and therefore maintains

a popular market.

A fluidised bed was chosen for the carbonisa-
tion stage becauseit provides a meansofclosely
controlling temperature. Very close control of
operating conditions wasnecessary, both in the
carboniser and in the briquetting presses to
achieve a successful engineering scale-up, and
it was necessaryto develop an understanding of
processes taking place during briquetting. An
example of this was the work doneat the Coal
Research Establishment on the effect of the
composition of coal on_ briquetting
performance.

Basic techniques developed primarily for
coal petrography were used to examine the way
in which the maceralsofthe parentcoal contri-
bute towards briquette quality. The different
macerals undergo series ofswellings and con-

tractions when heated and eventually decom-
pose completely. It is the plasticity created
during these changes which wasresponsible

for the strength of the briquettes. Much
detailed work of this kind was carried out to
underpin the successful scale-up of the tech-
nique from the laboratory to full commercial
production.

Thealternative approachto the clean use of
coal in the small scale was the successful
developmentofa series of appliances by CRE
in which smoke is consumed internally thus
increasing the overall efficiency andresulting

in smokeless operation without the high
conversion costs involved in the briquetting
stage.

The most recentseries of developments has
been based on improvements at CRE to the
underfeed stoker, which will burn high volatile
bituminous coal in such a way that smokeis
consumed andthe solids products of combus-
tion fall away and can be removed automati-
cally. Careful attention to the design of the
retort, in particular to the air inlet and to the
configuration of the combustion zone, ensure
that the whole operation of coal feeding and
ash removal can be madeto respondflexibly
and rapidly to demand(Figure 4).

A range of appliances based on these
principles has been developed in the generic
Coalflow system, and a specially prepared coal
ensures a system with reliable and sustained
performance.

The majority of coal now being burned in
smokeless zonesis in appliances based on the
CRE developments; specific appliances have
been designed in close collaboration between
CREand the manufacturers.

12

Theindustrial market

One major innovation in the utilisation of
coal has been the introduction of the fluidised
bed as an improved meansof burningcoal.

Fluidised bed technology grew from coal
gasification technology and later developments
in the chemical engineering industry. The
particular advantages of fluidised operation
arise from the uniformity of temperature
brought about by the intimate mixing of the
gas andtheparticles through whichit flows,
and the goodheat transfer whichis obtained to
surfaces immersedin the fluidised bed. It was
soon appreciated that an additional benefit for
coal combustion comes about because of the
retention ofsulphur oxides by limestoneat the
operating temperaturesin fluidised beds.

Manytypes of plant have been developed
from the initial success obtained by burning
coal in bubbling fluidised beds. Deep bed tech-
nology has been developed in some countries to
suit the locally available coals and where a
premium has beenjustified on environmental
grounds. In the UK the emphasis has been on
shallow bed technology which hasthe particu-
lar virtue for the smaller industrial application
of being relatively cheap and suitable for use
with the types of coal normally used in British
industry.

Oneof the reasons for the successful intro-
duction of the technology has been the
collaboration of plant manufacturers with the
British Coal development programmes. Typi-
cally CRE has provided technical input and
financial support matched by contributions on
a smaller scale from the manufacturer. In this
way the developmentsare linked with specific
manufacturers and can be introduced into the
market place directly. CRE continues to
support the development during the market
proving period, often working on customer’s

premises to ensure that teething problemsare
dealt with promptly and effectively. Over the
last five years the total expenditure of £8
million at CRE has been matched bya similar
sum from 36 manufacturers in development of
this kind.
The success of this method of collaboration

can be judged from the fact that over 120
fluidised bed boilers and furnaces with a
capacity to burn some0.6 million tonnes/year
of coal are already installed in the UK.
Morerecently, boilers have been developed

incorporating circulating beds in which the
high gas velocities are used to transport bed
material from onevesselto another. In many of
these boilers, heat transfer to water or steam is

carried out in a separate vessel from the com-
bustor. This gives added control and more
efficient suppression of oxides of sulphur and
nitrogen. Worldwide, fluidised bed boilers of
different designs are becoming increasingly
used.

Considerable improvements have been made
to the design of fluidised bed boilers by an
improved understanding of the basic fluidisa-
tion phenomenon. This has been brought
about by a fruitful interaction of physics,
mathematics and chemical engineering and by
the improvement of component design by
mechanical engineering. Contributions to the
better understandingoffluidisation as applied

to coal utilisation have been made by universi-
ties, equipment manufacturers and the coal
industry as well as being the objective of
national and international collaboration.

In fluidised beds, gas is introduced through a
perforated distributor plate and passes through
the bed of particles and forms an emulsion
phase with the particles. As the gas flow is
increased, bubbles are formedin the bed which

expand until they reach the surface. In this
stage the particles and the gas are well mixed,
new bed materialis rapidly dispersed, tempera-
ture differences are minimised and there is
good heat transfer to surfaces immersed in the

bed. At higher fluidising velocities still the
character ofthe bed can change and in extreme

conditions material is removed so rapidly that
the bed is destroyed.

Thetransition from one form ofbehaviour to
anotheris affected not only by the composition
ofthe gas andits velocity but bythe size, shape
and density of the particles. Much work has
been done on obtaining a better understanding

of the relationship between these various
factors, for example Geldart has classified the
fluidisation behaviourofdifferent kinds ofbed
material. These basic studies need to be
applied to commercial plant and ofparticular
interestis the ability to predict the behaviour of
the large fluidised beds which are required in
industry. Fluidised beds with dimensions of
several metres can behavedifferently from the
smaller beds on which most of the experi-
mental work hasso far been done.
One technique which has been successfully

used is to simulate the complex industrial
application in a cold model designed in such a
waythat the main behaviouris reproduced, but
under conditions more amenable to study.
Cold models allow different operating condi-
tions and different materials to be explored
more quickly and more cheaply than would be
feasible on the industrial plantitself.

In orderto simulatelarge scale behaviourit is

necessary to choose characteristics of the cold
modelin such a way that plant phenomena are
correctly reproduced. Compromises have to be
made between competingcriteria. At CRE and
at Grimethorpe fluidisation conditions in
industrial andpressurised boilers have success-
fully been modelled, using criteria developed
by Glicksman for fluidised beds, for which
complete similarity is not possible in respect of
geometry and dynamics(friction, gravity and
inertia), at the sametime as chemistry and heat
flow characteristics.

In practice, successful modelling has been
obtained using compromises based on the use
of sand as the bed material and plastic tubes to
represent immersed heat exchanger surfaces.
In order to monitor transitions between
fluidisation regimes, as well as quantifying
important fluidisation parameters such as
particle velocities, flow paths and bubblesize,

special diagnostic instrumentation and proce-
dures have been developed at CREandin co-
operation with universities. The main proce-
dures are those based on:
@ Painted Plastic Tubes— tubesare coated

with several layers of paint of dissimilar
colours; eachlayer is approximately 25 um
thick. In regions of high particle mobility
the paint tends to be completely removed.
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In static regions only the outer layers of
paint are disturbed. The technique has

been used to assess the mobility of the
fluidised bed material and also to evaluate
particle flow around heat exchangers that
are immersedin fluidised beds.

@ High Speed Video Tape Recording —
by employing high speed video equipment
it is possible to replay the motion of cold
modelfluidised beds in slow motion. Such
an approachyields information on bubble

coalescence andparticle flow and to calcu-

late particle and bubble velocities and
bubble frequency.

@ Differential Pressure Probes — the
measurement of hydrostatic pressure

within a fluidised bed using a differential

pressure probe can be employed to monitor

changesin fluidisation regimes as well as

facilitating the calculation of minimum

fluidising velocity, bubble size, frequency
and bed voidage (Figure 5). A successful

probe has been developed for CRE by the

University of Surrey.

@ Heat Transfer Probe — a meansof map-

ping the mobility ofparticles in a fluidised
bed is achieved by measuring the localised

heat transfer rates between a heat transfer
probe andthe fluidised bed.

@ Optical Probe — a further method for
measuring bubble properties, viz velocity,

frequency andsize involves the use of an
optical probe. The probe consistsof a light

emitter and a light sensor. When a unitis

located in a fluidised bed, light is detected

only whenreflected on to the sensor by bed
particles within about 4 mm ofthe probe

window. Processing of the data provides

bubble velocity and frequencydistributions

in addition to their mean values.

@ Force Probe Sensor — for certain

purposes,eg. design of heat exchanges,itis

necessary to establish the forces acting on
the tube bank whenit is immersed in the

fluidised bed. A method for achieving this
has been developed at CRE,using astrain

gauge probe.

@ Acoustic Probe — acoustic probes can be

used both in hot and cold conditions and

the outputs of these probes can provide

information on fluidisation behaviour and

wearpotential.
Marked differences can be seen between

Geldart Group‘B’ conditions, where most

bubbles rise faster than the interstitial gas

and Geldart Group ‘D’ conditions, where
most bubbles rise more slowly than the

interstitial gas. Hence,the fluidising condi-

tions can be established broadly, and wear

potential estimated in the light of other
important considerations such as bed

depth, and heat exchangerdesign.

Many commercial designs of coal combus-

tion plant already incorporate the results of

studies on cold models carried out using these
diagnostic techniques.

Cold models have been particularly suc-

cessful in aiding the design of the fluidised bed
for the pressurised combustor of the experi-
mentalunit at Grimethorpe. Cold models have
been used upto the samesizeas the distributor
and bed height of the fluidised bed in the
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Fig.5: profile ofbubble v bed position

pressurised combustor. By exploring a range of

operating conditions, chiefly fluidising
velocity, bed height and meanparticle size, a

specification was established for the operation
of the full-scale plant. Good fluidisation,

combustion and sorbent performance was
obtained with this specification and at the same
timelonglifetimes of the tube banks. By these
techniques,therefore,the overall confidence of

the engineering performanceof the combustor

regimes of fluidised bed boiler systems has
been greatly increased. Larger plant can be

designed with a high degree ofreliability.

Electricity generation
Theestablished technology for the combus-

tion of coal for electricity generation is based
on the pulverised fuel burner. In typical large

power station each boiler will have 60 pf

burners which together can have a capacity for

burningnearly 2 m tonnesofcoal per year. The

pf powerstation is an example of a technology

which wasfirst introduced in a step change,

but has benefitted from innovation by con-

tinuous evolution. The increased under-

standing of the processes involved in the

preparation, feeding and combustion of coal

have allowed larger stations to be built and

efficiencies to be progressively increased.
The evolution of the existing technology

continues with emphasis on improved control

of coal distribution, continuous monitoring of
coal properties and closer control of combus-

tion conditions to achieve more stable and

moreefficient combustion and reduced forma-

tion of oxides of nitrogen. Improved materials

of construction will allow supercritical

conditions in the steam circuit leading to

improvedoverall conversion efficiency.
In respect of coal properties a better under-

standingofthe relationship betweencoal type,

swelling properties and devolatilisation would

enable burners to be designed moreprecisely
and a better understanding of ash properties

will lead to reduced fouling and corrosion.

For British coal there is a general relation-

ship betweenthe slagging and fouling proper-

ties and the ash content. For a particular coal
the nature ofthe ash changesin such a way that
at low ash contents there is an increase in the
percentage of iron, associated with an
increased propensity for deposits to form.
These properties are being studied at CRE in

specially designed equipment.
The properties ofthe ash particles resulting

from the combustion of coal may have other
effects upon the system design and optimisa-
tion. For example,theresistivity and ultimate
size analysis of pf ash mayaffectthe efficiency

of electrostatic precipitators and the erosivity

of the ash may influence the design of mills.
Improved correlations between coal composi-
tion and plant behaviourare being developed
for British coals. This will enable burners and
boilers to be designed and operated more
efficiently and with increased reliability of
performance.
The privatisation of the electricity supply

industry creates new opportunities for elec-

tricity generation. The CEGB wasset up as a
monopoly, generating and distributing elec-
tricity throughout England and Wales. As a
nationalised industry they are protected
against normal commercial risks and their

economic criteria are appropriate to an
industry in public ownership. Against these
criteria the national system was built up based
largely on the addition of capacity in units of
2000 MW. Such large units would not be

favoured to the exclusion of others by a
privatised system consisting of competing

generating companies without monopoly

powers, without the obligation to supply of
the CEGB, and subject to more stringent
financial criteria which will be appropriate
bothin respectofthe return on investment and
on the acceptance ofrisk.

Oneresult of building large power stations
was that decisions on new capacity were made
for anything up to seven years ahead. In a

period when electricity demand has been
particularly difficult to forecast these long
planning horizons have resulted in consider-

able errors in the provision of capacity.

In the last 17 years, demand has been

substantially below the forecast level. The
average over-estimate was 10.4 GW, which

represents an extra 12.6 GW of net capacity
after including the planning margin. Spare
capacity never reachedtheselevels because of
delays in construction of new powerstations
andearly retirement of older plant. However,

in broad terms somethinglike £10,000 million

at today’s prices was spent on surpluscapacity.

In a privatised system there will be pressure

to reduce the margin of capacity required to

cover the possibility of demand exceeding the

forecast, to reduce the payback period for

investment and to minimise interest during

construction. All these factors will favour

plants with shorter construction times and

with lowercapital costs. Henceit is likely that
at least some of the new capacity required in

future will be in the form of smaller, high
performanceplants.
A variety of plant sizes for electricity

generation is expected to be introduced as

individual commercial opportunities arise. For
example 5-10 MWunitsatcollieries, 30 MW

units on industrial sites and units in the range
100 to 500 MW powerplant to meet local
needsor to serve the Grid. There will also be
opportunities to improve the economics of
power generation by associating electricity
production with the supply ofthat ona local
basis — an option whichhas not been foundto
be practicable with electricity production on
the large scale favoured by CEGB. In a
combined heat and powerstation, by-product
heat is extracted at a higher temperature than
from a powerstation and used for process or
space heating. Although this reduces the
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electrical output from a given fuel input, the

overall thermalefficiency can be raised from
about 37% to 80%. The potential for CHP
plants is considerable in the UK and could be
as muchas 20 GWe.
New small power stations will need to

conform to increased environmentalstandards,

and will need to be able to respondflexibly to
the growth in demandandtothe instantaneous
needsofelectricity consumers. PF technology
is not ideally suited on the smaller scale to these
new objectives.

For this reason there have been manytech-
nical innovationsdirected towardsthe develop-
mentof coal based plant moresuited to elec-
tricity generation on the smallerscale.
One successful innovation is based on the

circulating bed. There are several variants
which have been commercially established up
to the 100 MWe) scale. The technology has
been found to have good performance in
respect of thermal efficiency and environ-
mental control. Some plants are dedicated to
power generation, others are combined heat
and power units. Circulating bed technology
lendsitself to shop-fabrication and hence has
the potential for reduced capital cost and for
short construction times. Plantis flexible in fuel
properties and also has good response charac-

teristics so that it can readily follow demand.At
the 100-200 MWscale, circulating bed plant
produces cheaperelectricity than a pfstation.
Plans are being drawn up by a number of

commercial companies for larger plant based
on this technology. Becauseofits flexibility to
fuel properties it would have particular merit
in Britain at sites where coals ofa wide range of
propertiesare available.

Conventional powerplant
Conventional power stations based on the

steam cycle operate with efficiencies of less
than 40 per cent and technological constraints
limit the possibility of worthwhile improve-
ments. However the steam cycle can be
combined with a gas turbine, operating at
higher temperatures,to generateelectricity at a
substantially higherefficiency. In this way the
efficiency can be increased in principle up to
some 50 per cent. Furtherefficiency increases
can be foreseen as gas turbine technology is
developed.

One way in which the advantages of
combined cycle operation may be obtainedis
by using a fluidised combustor underpressure
to drive a gas turbine, which can be combined
in various ways with a conventional steam
cycle.
PFBC has been developed in the UKat the

facility of Grimethorpe which was supported
in its early days by the UK, US and German
Governments, and later in collaboration
between British Coal and the CEGB.

In a commercial plant based on the combus-
tion system investigated at Grimethorpe, the

gas turbine is driven by the off-gas from the
combustor and the gas turbine cycle is
integrated with the steam cycle for which the
main heat input is the fluidised bed itself
(Figure 6). The temperature of the gas
supplied to the turbine depends on the
operating temperature of the fluidised bed
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Fig. 6: PFBC system for powergeneration using a combined cycle

rather than on the system conditions. With
typical bed temperatures in a PFBC system the
overall efficiency of the system is increased.
For small-scale plant of about 400 MW(e)
PFBC has an advantage over conventionalpf
in terms of efficiency — 40.3 per cent for
PFBC,37.5 percent for conventional plant —
it is cheaper by some 10-15 per cent and
electricity generation is therefore some 10 per
cent cheaper. In addition to the success in
demonstrating the long life of components
(referred to above), Grimethorpe has had
considerable success in demonstrating the
merits of feeding the coal in the form of coal
waterslurry, and in the successful cleaning of
hot gases with ceramicfilters in collaboration
with the US/DOEand EPRI. Theoperation of
the Grimethorpe plant has confirmed the
expected merits of the combustion system.It
has also demonstrated that oxides of sulphur
can be suppressedbythe additionoflimestone
andthat the system byits nature produces low
levels of nitrogen oxides.
Pressurised fluidised combustion is well

suited to fulfil the needs for power generating
plant on the intermediate scale. It has
economic advantages overalternative systems
whilst completely satisfyng environmental
requirements.
The efficiency advantages of pressurised

fluidised combustion can be further improved
by increasing the operating temperatureof the
gas turbine by burning gas in the combustor
outlet. In such a topping cycle the fuel gas can
be produced from coalin a separate gasification
stage. The gasification process can be
combined with a combustion processin such a
way that the gas turbine inlet temperature can
be raised and overall efficiencies increased.
In the most promising ofthe cycles studied

by British Coal the topping gas is producedin

a pressurised fluidised bed, blown byair. Part
of the coal is gasified and the remainderis fed
to a suitable combustor — either a pressurised
fluid bed, or a circulating steam-raising bed.
The design of the fluidised gasifier is based
upon operation of the CRE spouting bed,
which has been demonstrated tobe flexible in
respect of coal type (Figure7). It operates at a
temperature high enoughto avoid excessivetar
production, but not high enough to promote
objectionable levels of alkali in the turbine
input. Hot gas clean-up systemscan therefore
be used, to the advantage of the overall
conversion efficiency. In-bed sulphur reten-
tion can be incorporated to the gasifier and
combustor,thus saving the cost of a separate
gas washingstage.

In this arrangement of gasifier and com-
bustor, 60-80 percentofthe coalis gasified with
air (thus avoidingthe high cost ofoxygen plant)
and thecharis passed to the combustor. The
fuel gas at 1000°Cis cleaned and then burnedin
the combustorgasesto raise their temperature
to a turbine inlet of 1260°C. Steam raising,
superheating and reheating are achieved from
the combustor and from the turbine exhaust.

This topping cycle is based on British Coal
expertise in fluidised bed combustion, at
atmospheric pressureandat high pressure, and
on the CRE industrial fuel gas process. A
programmeis actively under way to take the
concept further in perfecting fully integrated
operation to prove the advantages of the
Process for small-scale electricity production.

In the contextof the present concern about
the production of carbon dioxide from the
combustion ofcoal, advanced cycles, with their
increasedefficiencyare ofparticular relevance.
Anincreaseofefficiency from 37.5 per cent of
conventionalplan to 45 per cent for a topping
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cycle would reduce CO, emission by 17 per
cent and with no cost penalty.
Further advantages arise when advanced

cycles are used for the combined production of
heat and power, because they can be operated
to produce higher proportions of power than
conventionalcycles. For a given heat require-
ment, an advanced cycle produces moreelec-
tricity, which has a high value, and thereby
improvesthe overall economics.

Financing innovation
Theuseofcoalis importantin the economies

ofmany countries. Indeed, the future develop-

ment of the economies of some countries is

almost entirely dependent on the use ofcoal.
This widespread dependence on coal is

reflected in the international interest in the
promotion of innovation in its various forms.
Improvements in technology rapidly spread

throughout the world sometimesby licensing

arrangements and sometimesby parallel or co-

operative developments. Interchange of tech-

nology is promoted between coal producing

countries by means of bilateral agreements
which promote the rapid dissemination of

information. Innovation is funded in very
different ways in different countries, and as a

result different roles are played by coal pro-

ducers, consumers, manufacturers of equip-

ment and the governments themselves. All

these collaborate with each other to an extent

which depends on national policy and the

corporate policies of the different industries

involved.

The objectives of governments are usually

concerned with factors such as the strategic

supply of energy, support for indigeneous
fuels, support for national industries,

safeguarding the environmentand maintaining

safety standards. The relative importance

assigned to these coals in different countries

results in very different levels of government

expenditure.

In Britain the position has been complicated
by the peculiar status of the nationalised coal
industry. It has not been considered appro-

priate to include sizeable provision for coal

research in government R&D budgets. Where

research on national objectives has been

undertaken it has been included in the

expenditure by British Coal and not treated

separately as is more usually the case

elsewhere.

For this reason the expenditure in Britain on

coal research has lagged behind that in other

major developing countries, but because the

national expenditure has largely been con-
trolled by British Coal the experise has been
generated centrally, which results in British

Coal being in a special position as a coal
producer with expert knowledge on the utilisa-

tion ofits coal. British Coal is therefore in the
position of an informed seller, and its
customers benefit from the expertise available
to British Coal over the whole range of coal
utilisation.

British Coal has always recognised the need
to support an elementof long term research.
For coal producersit is important to establish
confidence about the long-term future in the

July 1989

 

 

HEAT TO STEAM CYCLE

GASIFIER

i

  

 

|

 

 

CHAR
ASH

COAL & COMBUSTOR
SORBENT

‘

a
AIR

== “GAS CLEANING

   

 

  

 

  

   

  

 

| COMBUSTOR| |

GAS TURBINE &GENERATOR

GAS CLEANING

STEAM TURBINE& GENERATOR

=>GASTOSTACK

ELECTRICITY

CONDENSER

+> ELECTRICITY  
 

Fig. 7: topping cycle for electricity generation with the CRE-designed spouting bed type of

fluidised gasifier

industry. In turn this increases the confidence

of coal users in the long-term stability of coal

supplies. However, in the present economic

climate it is becoming increasingly difficult to

fund suchresearch, as benefits will not be seen

by present customers. in other countries such
work is sponsored by governmentsas part of

the strategic programme and as an insurance

policy as general support in order to create

business opportunities in the future for

manufacturing industry.

Sir George Porter, the President ofthe Royal
Society, gave a lecture in the Institution in
April last year in which he pleaded for

increased resources for basic research of the
type carried out in universities. In his view it

wasthejob ofuniversities to pursue knowledge

for its own sake, but not their job to carry out
the developmentof technology for industry.
While one mightdispute with Sir George the

natureofthe relationship between universities

and industry, his basic thesis is indisputable;
that without basic science there would be no
applied science to be used in the development
of technology. Butit is also true that adequate

resources need to be madeavailable for applied
scienceor there would be no innovation and no
new technology to develop. Resources, there-
fore, need to continue to be madeavailable for

whatis becoming knownasstrategic research,

by which is meant research directed to the
market or to commercial opportunities, in
addition to resources for the development of
existing technologies.

As in the coal industry, the gas andelectricity
industries in the UK have benefitted from
having strong central research organisations.

In other countries, some of which spénd far

more government resources on energy
research, expertise is not centralised, but is
diffused among contractors and numerous

non-specialist laboratories. The full benefits of
the expertise are notso easily applied in such a
diffuse and resource intensive system. It is
unlikely that such a policy could ever be
afforded in the UK.It would therefore not be
appropriate in the UKfortheprivatisation of
the energy industriesto lead to the dispersal of
their scientific and technical expertise; means
should be sought to build on that expertise to

resource it adequately, to ensure that tech-
nology continuesto advance andtheresults are
transferred effectively to industry.
As British Coal’s primary objective is to

operate on a break-even basis R&D resources
haveincreasingly to be confined to short-term
objectives. Alternative means will have to be

found to support long-term, strategic research

on the utilisation ofcoal. The Governmenthas
an immediate opportunity to develop advanced
electricity systems based on the pioneering
work of British Coal. BCURA was foundedto
promotetheefficient use of coal on a national
basis and was supported by independentcoal
producers, by manufacturers ofequipment and
by the Government. It may well be worth
considering BCURA as a model of research
collaboration in the future. O
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THE FUTUREsupply of coal to
British power stations is probably the
most contentious issue in current
energy policy. The CEGB, hastily
donning the robes of two private and
competing companies, is making loud
noises about the large part which

imported coal will play in the future
whilst the British Coal Corporation
(BCC) is making equally bold com-
ments about its ability to compete.
Hard facts or even objective forecasts
are difficult to come by.
Over the past three years, Coal

Information and Consultancy Services
have been gathering data about British
and world coal prospects and developing a
forecasting model which enablesusto put
this data together with information about

port infrastructure into a single fore-
casting network. Leaving aside methodo-

logical details, an attempt has been made
to answer three questions:

@ What will be the price of foreign coal
delivered to British ports?

@ What will be the locations, size and through-
put of such ports?

@® What will be the production costs of the
British coal with which this imported coal
must compete?

In this article, I want to concentrate on our
answersto the last questionbut,initially I will
summarise ourresults to thefirst two.

Port capacity
Wehavestudied both existing and possible

coal importinfrastructure throughout England
and Wales. (Scottish ports are too remote to
compete in England exceptat the biggest ship
sizes and only the existing Hunterston port
falls into this category.) Our conclusions are
that whilst there is a large amountofcapacity
available for transshipment from ARAportsin
vessels up to 25 000 DWT,this is unlikely to
be competitive in British powerstations apart
from the Thamescoastal plants. These plants
are remote from any significant domestic

=
Whosecoalin the
powerstations?
by Michael Prior, MSc, MA*

capacity and so the large burden of trans-
shipmentcosts do not penalise foreign coal.
There is at present only one terminal avail-

able for the panamaxsize vessels (about 60 000
DWT)which are the smallest sizes which can
berealistically considered for inter-continental
shipments. This is the Gladstone dock in
Liverpool. This facility could be worked up to
a 5 million tonnes per annum level quite
quickly. Beyond this, a capesize (120 000+
DWT)terminal could be built on the Mersey
in two or three years once an investment

decision could be taken.
It is very probable that the Gladstone

terminal will be joined in the medium term by
three morelarge terminals; a large but remote

facility at Pembroke (1990), a small capesize
dock at the Isle of Grain (1991) and a capesize
terminal at Immingham (1993). Each of these

will have ultimate capacities of several million
tonnes.

In addition to these, it is possible that by
1992, there could be a capesize terminal on

Teesside and a further Humbersidefacility of
panamax size. Both these are in the balance

with respect to investment decisions and
planning approval.

Finally, a panamax facility at Bristol and
Tilbury and a capesize terminal at South-
ampton could be set up quite quickly if an
investmentdecision wereto be taken. All three
are under somelevelof scrutiny but have not
comeclose, yet, to a decisionstage.
So by 1993, there will almost certainly be

15-20 million tonnesoflarge import capacity
in place, possibly, a further 10 million tonnes
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and,ifeverything wereputinto action, another
10 million tonnesplus.

Thisis, in crude terms,a serious challenge to

the domestic coal industry. But,andit is a large
but, only part of this capacity will be well-
placed to serve CEGBstations. The Humber

and Merseyports will be within a few tens of
kilometres of large coal-fired units, distances

comparable with the transport hauls from local
mines. TheIsle ofGrain will be well-placed to
serve as a transshipmentpoint for the Thames
stations but for little else. The other possible
locations on the Avon and Tees and at Pem-
broke and Southamptonare all more-or-less

remote from large stations. Our work shows
that they hover on the very edge of competi-
tiveness with UKcoal. The key threat comes
from the Mersey and the Humber.

Import prices
Forecasting future prices of imported coal

requires a large amount ofdetailed analysis
which I will not even attempt to summarise

here. Ourfinal conclusionsare thatit will be
possible up to 1995 to import coal at prices

between £1.10 and £1.35/GJ on the dock.

One of the major complicating factors in
making these estimates is exchange rate

uncertainty and, with the recent drop in the
sterling/dollar rate down to nearly 1.5, there
have been almost audible sighs of relief from

Hobart House. One cautionary note should be
introduced however, apart from the obvious
one that what goes down mayalso go up. The
UKcoal market is the most tempting prize up
for grabs in the international market. Coal
producers, particularly in South Africa, are
aware that once UK domestic capacityis closed
it has gone for ever given the high cost ofnew
minesin Britain.It is likely that they will not
let an exchange rate fluctuation or two rob
them of an extra few million tonnes of long-
term sales.

It is currently the common wisdom that
steam coalis in short supply andinternational
prices are rising rapidly. All true. And yet, it
would still be a surprise, to meatleast,ifthose
nice men from Sydney and Johannesburg were
unable to find an extra million or so tonnes at
an attractivepricefor their old friends from the
CEGB.Spiders knowall about making attrac-
tive webs.

 

*Director, Coal Information and
Consultancy Services
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British coal costs
The heart of the matter is summarised in

Figure 1. This showsthe production cost curve

for UK deep mine production in 1988/89
superimposed uponthelikely cost of imported
coal in the early 90s. (Only mines still in

production in March 1989 are includedsototal

output is only 81 million tonnes.) Two cost

curves are shown, with and without a capital

charge included as well as the depreciation

included in operating costs. Broadly speaking,

BCC wouldlike to sell at above the top curve
but wouldbewilling to sell down to the bottom

curve.
The message ofFigure1 is stark for although

domestic production could expect one or two

pounds a tonne further protection against

imports becauseofits shorter inland transport

distances, such differences are not significant

for the key Mersey and Humberports. Basic-

ally, BCC must move down its production

costs so that the bulk lies at least between the

two lines of upper and lower import prices.

There are two aspects to this; how much of a

contribution will the new mines make and how

much lower can the cost of existing mines

move?

The new mines
BCChas two major projects which are now

coming to completion; the huge Selby complex

in Yorkshire and the Asfordby mine in NE
Leicestershire.

The first mine in the Selby complex —

Wistow — is in its fourth year of production
and mustbe thoughtofas a mature mine whilst

the final mine — North Selby — should start
coaling in 1991.

Selby is a paradox. Onthe one hand,it is the

most modern minein Britain plannedto utilise

fully high-productivity equipment and with

coal clearance and storage systemsable to cope

with very high outputs. On the other hand,its

current performance is very disappointing,

   
The surface control room at Gascoigne Wood, Yorkshire, where all the coal produced at the

£1,050 million Selby mining complex is conveyedto the surfaceup twindrifts (sloping tunnels)

for despatch byrail.

particularly the Wistow mine which, in

1988/89, produced coalat a bottom line cost of

£2.73/GJ and had an output of only 1.1
million tonnes. Riccall, the second oldest
mine, did better at £2.3/GJ and 1.6 million

but even this is far below expectations. To be

regardedas successful, bottom line costsreally
need to be well below £2.0/GJ and the output

of each mine moving up towards 2.5 million

tonnes.
Yet the Selby mines,ifone were to take BCC

publicity seriously, are breaking productivity

records almost every month. For example, in

June 1989 Coal News, BBC announced that

roof bolting at Wistow was a “major break-

through” allowing the H37face to outperform

every other face in the country in producing

8 500 tonnes per day.
The problem is consistency and it is one

which in essence applies to much of BCC’s
emphasis on the use of high-output high-cost

face equipmentas the mainrouteto low costs.

Wistow faces do indeed work well — when they

work. But in 1988/89, there were only five
months whenthe mine had twofacesoperating

at above | 000 tonnesdaily output whilst there

were five months when only one face was

operational.
Riccall was more successful, managing eight
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Fig. 1: Production costs curve for UK mines.

July 1989

Picture by courtesy of British Coal

months out of twelve with two reasonable
faces, but even so there were only three months
in the year whenit had two faces running above
3 000 tonnes daily output. Kellingley mine, a

high output older mine in North Yorkshire,

managed seven monthsin which it had three

faces cutting above 2 000 tonnes. Kellingley
never reached the 6 000 tonnes plus level

reached regularly in Selby butit does keep the

coal coming.
Like many other BCC mines, Selby appears

to havea difficult small-scale geology suffering

from many minor faults undetectable by
seismic analysis but big enough to play havoc
with modern heavy-duty faces. The problem is

the greater at present in Wistow,but the whole

Selby coalfield seems to be overshadowed by
uncertainty about geology. The Area Assistant

Director recently commented... “the minor

faulting has been far worse than anyone could

have anticipated and this has causeddifficult

conditions... That’s why at North Selby we

havegot headingsgoinginall directionsto give

us more information.” It has also been

announcedthat full production at Whitemoor

has been delayed in orderto prove the geology.

The implications for BCC ofany large short-
fall at Selby are extremely serious. We have
assumedin ourworkthatSelbywill be working
at least down to £1.0/GJ operating costs in the
early 90s. This is less optimistic than previous

estimates where it was hoped that costs might
go well below £1/GJ. But at £1.0/GJ, Selby

can protect the Yorkshire power stations from

import penetration. But if its operating costs

went above, say, £1.2/GJ — andthislevel has
not yet been approached with any consistency

— then thesituation could shift rapidly with
coal imports coming from as far away as
Teesside.

The second new mine, Asfordby, is much

less problematic. Data released by the Mono-
polies Commissioninits recent report on BCC

showit to be a total turkey which should never

have beenstarted. It will produce dreadful coal
which may prove unsaleable except at a big
discount and its operatingcosts will be,at best,
little better than average. The politics of
Asfordbyare only partially revealed butclearly

they play a muchbiggerrole in its continuation
than any economicor financial appraisal.
What both Selby and Asfordby show is that

new deep minesin the UK are now too expen-
sive to allow any reasonable financial return.
At the Hawkhurst Moor Inquiry, in a
desperate attempt to defend its economics,
BCC claimedthat its operating costs would be
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below £0.5/GJ and thusallow its large capital

charges to be accommodated.In thelight of
Selby and Asfordby, such statements can be
viewed either with stunned incredulity or
hollow laughter depending on how onereacts
to such massive potential waste of public
money.

Existing mines |
The defence of the UK coal industry thus

rests squarely upon the ability of existing
minesto reducetheir costs. The magnitude of
the task can be seen in Figure 1. Briefly sum-
marised it reducesto this; the current average
operating cost in the central coal fields is
£1.52/GJ'. This has to come downbyatleast
£0.2 or about 13 per cent if any substantial
resistanceis to be madeto imports. Evenat this

level, significant penetration would bepossible
in major stations in Lancashire and the Trent

Valley.
Is such a reduction possible? The answerto

this has to be “‘Yes, possibly’. It has to be
acknowledgedthatit is asking a lot of a mature
extractive industry to achieve cost reductions

even of 3-4 per cent pa over any extended
period. Yet, in the past four years, BCC mines
have, roughly, achieved such decreases. What

remains unclear is the main driving force
behind these decreases and whetherit has the

capacity to continue.

BCC managementis strongly enamoured of
the technical solution: triumph by heavy-duty

faces and retreat mining. The problem with
this approach is that there is very little
evidence that major cost reductions are being

achieved by investment in heavy-duty equip-
ment. Take an extreme case for illustration.
Up to 1987/88, Bilston Glen and Longannet
received £13.3 million investment in heavy
duty equipment whilst the entire North East
area received only £5.4 million. The North
East produces coal at £1.42/GJ and the
remnants of Scotland produces at 2.39/GJ?.

This is, of course, an extremecase but detailed

pit-by-pit analysis fails to show any relation
between pits with heavy duty equipment and
lower operating costs. In 1988/89, Goldthorpe
wasbyfar the cheapest producerin the country
at below 1.8/GJ. It operates two faces
without heavy-duty equipment.

Cost reductions — the key
The key to the past reduction in costs by

BCC mines has not been anyparticular tech-
nology but a systematic reduction in labour at
all mines irrespective of their investment. Far
from the lower-cost mines beingtheleaders in
this process, the evidence is that they have not
reduced their costs by the same amount as
middle-rank producers. The result has been a

generalflattening of the productioncost curve
but no clear drop in costs at its cheaper end.
The £1.0/GJ cost level remains a barrier

which no mine appearsable to cross with any
consistency.

Labour reduction not based on any major
technological shifts is a process which cannot
be continued indefinitely. The worry for BCC
mines is that they have gonenearly as far as
they are likely to by simply squeezing employ-
ment and altering manninglevels and that the
technicalfixes such as heavy-dutyfaces are not
delivering the goods.

Basically, the problem is the sameasat Selby
— consistency. Whether further development
will allow heavy-duty faces to show their full
potential over long production periods or
whether, as some believe, uncertain geology

will always limit such consistency remains to
be seen.
At the moment what can besaid is that

several million tonnes ofimports will certainly
come in. The infrastructure is there and the
power companies have signalled their inten-
tions so prominently that they will have to
deliver something. Penetration of imports will
becomesteadily moredifficult above a level of
about 15-20 million tonnes butit could move
upward to top 30 million unless BCC costs
move downquite fast. Above these levels, we

begin to talk in terms of total collapse ofBCC
mines and that would be premature. Butif the
writingis not yet on the wall then certainly the
chalk is poised. O

Figuresfor April, 1989 excluding Scotland, Wales,
Kent and the North East.

? April, 1989 figures.
 

 

 

a seminar

Europe and the UK.

THE INSTITUTE OF ENERGY

‘BRITISH COAL PRIVATISATION — FISSION OR FUSION’
12 September 1989, The Conference Forum, Aldgate, London

The Governmenthavesaidthattheir plansto privatise British Coal will be reserved fortheir next
term of office but debate as to whatform this will eventually take is already vigorous. Will British
Coal be fragmented and sold piecemealto various biddersorwill it be fused into a new dynamic
plc, capable of competing with other major suppliers in the UK and in Europe, post 1992?

Gerard McCloskey, whose FTBI report Coa/ on the Market, can British Coal survive privatisation
did muchto stimulate informed discussionwill be chairing the seminar.

Other speakerswill include an investment banker on requirements for successfulflotation,
private mining companies already operating in the UK on the estimated value of reservesas well
as views on workerparticipation. There will be an examination of the market potential for coal in

The seminarwill interest not only those closely involved in the production and marketing of coal
but to financial institutions wishing to consider investment, economists taking a long term view

and of course those potential customers seeking to plan for the future.

For further information please contact:
Judith Higgins, Conferences Manager, TheInstitute of Energy, 18 Devonshire Street,

London W1N 2AU.Tel: 01-580 0008.   
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The international coal trade

— past, present and future
by Andrew W Cox BSc, MSc, PhD, William H Fischer BA, FlnstE,

and Philip G Rogers BSc, PhD, MCIT, FICS

NOT LONG AGOit was widely fore-
cast that the daysof the coal industry,
or ‘Old King Coal’’ as it was referred
to, were numbered. By the 1950s it
was being squeezed outofits biggest
markets by its expanding competitor,
oil. The new fuel was cheaper and was
seen as being more convenient and

cheaper to use. At that time oil also

lacked the political problems asso-
ciated with a notoriously militant
labour force. Nuclear power also
enteredtheelectricy sector and natural
gas began to invade the heating

markets.
During the 1960s some of the world’s

major coal industries went into a rapid

downwardslide. Between 1961 and 1971,

some 400 collieries were closed in Britain

with 300,000 miners finding alternative

employment. In the developed countries

the decline of coal was regarded as

irreversible.

 

The authors
Andrew Cox is a Research Fellow at

the Department of Geography,

University of Durham, currently in-

volved in an ESRC-funded research

project on the developmentof the UK
opencast coal mining industry.

His co-author, William Fischer has

for the past 10 years been involved in

many majorinternational coal studies

  
 

During recent years the world has seen the emergence of an international

seabornetrade in steam coal, alongside that already established in the more

specialised coking coals for the steel industry. This article examines the

recent developmentof world coal demandandinternational coal trade and

also presents a forecast for the period to 2000.

 

Then came the dramas and traumasof the

1970s and the oil-price explosions which

rocked the world.
The oil crisis of 1973 and the subsequent

actions ofOPEChadthree majoreffects on the

world energy scene:

@ Supplies of oil and gas were no longer

allowed to follow the laws of supply and
demand — quantities released to the world

market werearbitrarily controlled by OPEC

countries.
@ The prices of oil and gas were suddenly

increased by three- and four-fold — to

impose greatfinancial strains on the world

economies.
@ Thecontinuedflow ofoil supplies could no

longer be guaranteed — free of political or
nationalistic interference.

This situation forced the industrialised

nations of the world to turn to other major

sources of energy. Interest in nuclear power

had already reachedits peak with development
beingseverely curtailed by anti-nuclear lobbies

in most countries of the world. This left only
coal as a major source of potential energy to
replace oil and gas.
With the tremendous upsurgeofinterest in

coal as the ‘‘Fuel of the Future’’, there was a

proliferation of conferences, seminars, multi-

client studies, long term forecasts, etc., during

the past few years. Billions of pounds were

poured into new mining ventures, often by

international oil companies, dismayed by the

suddenloss oftheir lucrative powerstation fuel
oil sales.
Further major investmentalso took place in

port facilities, railways and other infra-
structure as a large expansion was expected in

the volumeofcoal traded internationally, both
overland and seaborne.

In the period since 1973 the coal industries
have experienced some setbacks as well as

successes. The forecasts used for many of the
new mining investments often proved to be

wildly optimistic. They failed to predict the
depth and duration of the economic recession
which followed the second oil shock of 1979
and its depressing effect on electricity and

energy demand.
The major steam coalestimates published at

the end of the 1970s forecast that total world
steam coal demand wouldincrease at 3.0 to 3.5

per cent per annum from the baseyear (1977)
of 2.2 billion tonnesto 3.3 billion by 1990 and

4.4 billion by the year 2000.
Global steam coal demandactually increased

 

Table 1: Total world picture 1978-1982 (MTCE)
 

  

  

  

  

  

 

 

and has presented conference papers 1978 1979 1980 1981 1982

throughout the world. Completing the Coking Coal Demand 508.0 529.6 526.3 518.0 501.9

team is Philip Rogers who is head of Steam Coal Demand 2153:2 2280.6 2342.3 2373.7 2440.2

research at Simpson, Spence and

|

Total Demand 2661.2 2810.2 2868.6 2891.7 2942.1
Young and is a director of SS & Y

Scene ———> a —— Demand metby local production:

writing aboutthe coal trade since 1977

|

Coking Coal 397.1 403.3 391.8 379.4 360.0
and ener a_oe Steam Coal 2065.1 2178.0 2222.5 2245.7 2309.7
ments in International Coal Trade
1960-1986". Total 2462.2 2581.3 2614.3 2625.1 2669.7

Thetrio have recently produced the :

third edition of ‘Coal TradeStatistics’

|

Demand metby International Trade:
(published by Resource Data Inter- canepony 110.9 126.3 134.5 138.6 141.9

national, Boulder, Colorado, USA). ssi 88.1 102.6 119.8 128.0 190.5

This covers the period 1983-1987 and Total 199.0 228.9 254.3 266.6 272.4

contains forecasts for the period up to

2000. International Trade % Share: 19 8.1 8.9 9.2 9.2

July 1989
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to 2.9 million tonnes by 1987 andit is now
thought unlikely that demandwill exceed 3750
million tonnes by 2000.
A summaryof world coal demand andtrade

for the period 1978 to 1982 is shown in
Table 1(1).
During the period 1978 to 1982 total coal

demand increased by some 280 million tonnes
an increase of over 9.6 per cent or 1.93 per

cent/annum. However, most of the increase

took place in thefirst two years, namely 1979
and 1980. The figures also show that while
steam coal demand increased, coking coal

demandfell back.
In the second half of the 1980s coal pro-

ducers were knocked by plummetingoil prices.
Many new mines were unableto repay the cost
of their capital charges and increasingly, coal
producers have found themselves competing
with each other.
Morerecently, the industry has been aware

of growing public and political sensitivity
about the effect of fossil-fuel burning on the
planet and the atmosphere.

It was recently observed, however, that the

momentum createdin the 1970sisstill strong
(2). This is shownbythescale of new invest-
ments, their widespread distribution, the

sharpening competition between producers
(old and new), the drive for more efficient
mining methods and technologies, as well as
advances in waysoftransporting and burning
coal.

Coal trade — keyissues
When considering international trade in

coal, it is important to remember a numberof
salient facts:

@ Internationally traded coal comprises only
10 per cent of total world demand.

@ International trade in coking coal shows a

quite differentpattern to that ofsteam coal.
@ International trade itself is split into two

categories: overland and seaborne.
These points are demonstrated in Tables

2 and 3.

 

Table 2: Total world picture 1983-1987
 

   

   

   

  

   

  

1983 1984 1985 1986 1987
Coking Coal Demand (tonnes) 484.8 516.8 529.9 523:5 537.2
Steam Coal Demand(tonnes) 2478.7 2626.7 2746.6 2813.9 2904.7
Total Demand 2973.5 3143.5 3276.5 3337.4 3441.9

Demand metbylocal production:
Coking Coal(tonnes) 355.3 3573 362.4 357.5 366.3
Steam Coal(tonnes) 2324.5 2435.3 2558.2 2625.5 2704.9

Total 2679.8 2792.6 2920.6 2983.0 3071.2

Demand metbyinternationaltrade:
Coking Coal(tonnes) 139.5 159.5 167.5 166.0 170.9
Steam Coal(tonnes) 127.2 147.9 171.9 173.5 1722

Total 266.7 307.4 339.4 339.5 343.1

Demand metby withdrawal from stocks:
Steam Coal 27.0 43.5 16.5 14.9 27.6

International Trade % Share: 9.0% 9.4% 10.3% 10.2% 10.0%

 

NOTE:All tonnes are metric — not short tons. All coal has been converted to a hard coal equivalentof
6000-7000 kcal/kg or 25.13 to 29.31 Mu/kg (on an dry ash free basis).
 

 

Table 3: Total world picture (MTCE)
 

   

   

   

   

1983 1984 1985 1986 1987
Overland Movements:
Coking Coal 237. 24.2 23.6 22.2 22.0
Steam Coal 38.7 42.0 39.0 40.6 38.7

Total 62.4 66.2 62.6 62.8 60.7

SeaborneTrade:
Coking Coal 115.8 135.3 143.9 143.8 148.9
Steam Coal 88.5 105.9 132.9 132.9 133.5

Total 204.3 241.2 276.8 276.7 282.4

Percentageof International Trade:
Overland 23.4 21.5 18.4 18.5 412.
Seaborne 76.6 78.5 81.6 81.5 82.3
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Over the five year period total demand
increased by some 470 million tonnes, an
increase of 15.8 per cent overall or 3.6 per

cent/annum.This overall increase was almost
twice that of the rate of increase (1.85 per
cent/annum)reflected for the period 1978 to
1983.

Within the total picture, coking coal rose
from its ‘low’ of 495 million tonnes in 1983 —
the first time it had fallen below 500 million
tonnes annually since the mid 1960s— by 4 per
cent in 1984 but thenlevelled out and rose only
a further 4 per centin the next three years.

It is interesting to note that of the total
demand shownin Table 1 some 90-91 per cent
was suppliedby local (indigenous) production
and that only 9-10 per cent was met by
international trade. Furthermore within the
9-10 per cent share held by internationaltrade,
a fair proportion is concentrated by overland
movements as shownin the following table
showing the breakdownofinternationaltrade.
The overland trade percentage share

continuesto decline as West German exports  of coking coal to European countries are
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replaced by Australian and UScoking coal and
as the absolute tonnage ofinternational trade

increases, all in the shape of seaborne
movements.
Seaborne trade now accountsfor some82 per

cent of international trade and within that 82

per cent share there has been a marked swing

between coking and steam coal in the last two

decades. In the early 1970s coking coal move-
ments constituted some 75 percentofall sea-

borne movements but this share has fallen
steadily until it is now 55.0 per cent.

Seabornetraded coalis transported in large
bulk carriers, which are typically 40 000 dead

weight tonnes (dwt). Largercarriers used in the
trade are the Panamax-sized vessels 50-70 000

dwt and Cape-sized vessels 110-130 000 dwt.

Thelargest ever coal cargo was 200 000 dwt.

International Trade Patterns

Coking coal
The international trade patterns for coking

coal can be highlighted under a number of
distinctive headings:

(1) In the period 1978 to 1982 only some

22-28 per cent oftotal coking coal demand was

metby internationaltrade. In the period now
under review this percentage has increased to

31.8 as Table 4 demonstrates.

There are two factors which help to explain

this development:
(a) The decline in production in the well

established steel communities in the EC

which has led to increased imports to

meet demand.
(b) The main growth areas have been the

Pacific Rim countries which have no

significant local production.

The main exporting countries during the

five-year period are shown in Table 5.

(2) Of the total volume of international
movements, the proportion supplied by

   

IAR

The modern, automatic coal conveying and loading systemsarereflected in this p

 

icture of

loading operations at British Coal’s Immingham Bulk Terminal at South Killingholme,

Humberside.

overland trade has continued to decline over

the years until it is now only some 13-14 per

cent of the total. The reasons for this are
threefold:

(a) The inability of West German pro-

duction to compete with Australian and

UScoal in termsofcost in the European

market.

(b) Thestatic nature of the captive market,

ie Comecon, supplied by Poland and

USSR.
(c) Thefact that the burgeoning marketsfor

coking are those markets such as Japan,

South Korea, Brazil and Turkeythat rely

on imports for their additional require-

ments.

 

Table 4: International trade in coking coal vs local production
 

  
 

  
 

 

 

 

 

1983 1984 1985 1986 1987

Metbylocal production (MTCE) 355.3 357.3 362.4 Bie 366.3

MetbyInternational Trade 139.5 159:5 167.5 166.0 170.9

Total Demand 494.8 516.8 5235:9 523.5 637-2

International Trade (%) 28.1 30.8 31.6 BIT 31.8

Table 5: Tonnages exported by main exporting countries (1983-87)

Overland Trade 1983 1984 1985 1986 1987
Czechoslovakia et ao 1.9 1.6 Al
W. Germany 5:3 47 3:2 2.3 2A
Poland 1.6 22 2 2.3 2.4
USSR 8.8 8.6 9.7 9.8 10.0
USA 6.3 7.0 6.4 5.8 5.8

Seaborne Trade
Australia 42.1 47.0 49.8 48.9 54.8
Canada oF il 22.2 214 21.7
China 2.3 2.4 2.5 24 oF
W. Germany 2.4 2A 1.6 1.8 13
Poland 8.4 8.7 8.6 9.3 8.8
South Africa 3.3 49 5.2 6.2 53
USSR 20 2k 41 6.4 to
USA 39.0 44.7 48.3 44.0 41.3
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Picture by courtesy of British Coal

(3) Seaborne trade during the period 1983 to

1987 was dominated by Australia and the

USA.Between them they have supplied some
two-thirds ofthe coking coal movedby sea with
Canada contributing some 12 per cent and

Poland a further 6 per cent.
(4) The import scene during this period was

again dominated by Japan with approximately

40 per cent of the total seaborne movements.

Brazil, Italy and South Korea took some 5 per

cent.

Steam coal
The point has already been made what a

small part ofthe total world coal demandis met
by internationaltrade. Theapplies to the steam

coal market — shown in Table 6.
Moreover, overland trade accounts for a

substantial part of the steam coal movement.
The main overland movementsare:

@ USAsupplies: to Canada
@ Poland supplies to USSR/other Comecon
@ USSRsupplies to other Comecon
@ West Germany supplies to other EC
In 1983/84 these movements accountedfor

30 per cent of the export trade but this share
fell to 25 per cent thereafter. Seabornetradeis
made up mainly of exports from Australia,
Poland, South Africa and the USAto the main

consumingareas ofEC and Pacific Rim coun-

tries. A country by country breakdownofthe
EC imports is shown in Table 7.
Imports to the Pacific Rim countries are as

shown in Table 8.
From Table 8 it can be seen how rapidly

importsto the Pacific region have grownsince
1983. The main suppliers to the Pacific Rim
are as in Table 9.
With its great geographical advantage, Aust-

ralia has held a very large share of the Pacific
Rim steam coal market.

The future
What about the future? Whatare thelikely

forecasts for international trade?
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For hard coal in general many questions
remain to be answered — the environment,

pollution, oil and gas prices, changing
technologies, even new fuels (orimulsion).
The authors believe that growth is assured

for the next ten years but we do not support a
continuation ofthe rate ofexpansion seen over
the last decade. An intriguing question can be
put:will the coal trade reachits peak in the late
1990s?

Looking ahead to 2000 a numberofdecisions
have to be made:
(1) Is world economic growth going to con-
tinue,will it stagnate or will it go into decline?

We have assumed that over the 10 year period,
growth will increase at a rate of 1.5 to 2.0 per
cent/annum, although within that modest

progression there will be peaks and troughs.
(2) At what rate will the demand for energy
grow? Allowing for energyefficiency improve-
ments, energy conservation measures and
general environmental concerns, it is assumed
that energy demandwill grow atthe rate of1.0
to 1.5 per cent per annum.
Working to the above assumptions, we have

produced the forecasts shown in Table 10 for

coking and steam coal:

International Trade Patterns

Coking Coal — it seemsfairly certain that
the international trade patterns will, for the

next ten years, follow muchthe samelinesas in
recent years with overland trade remaining
static in absolute terms but constituting a
smaller percentage of total movements.

Seabornetrade is likely to grow at a healthy
rate, particularly to meet demandinthe Pacific
Rim and EC 12.

Australia, because of its geographical and

special commercial links, will continue to
supply the largest share of the Pacific Rim
imports, hoping to increase its share of the
spoils, but will probably have to battle to hold
its own in Europeif the current hardening of
freight rates continues in the long term.
Canadawith its contractual links in the same

area will aim to maintainits outlets, but will

find it hard to increase its exports if prices
become very competitive.
USA, being the marginal supplier, will no

doubt fluctuate with market conditions, but
always maintaina solid and substantial move-
menttoall areas.
Poland and the USSRarelikely to continue

at muchtheirpresentlevels ofexport, acting as
residual suppliers in the overall international
supply pattern.

Steam coal — In recent years there has
been a more realistic approach to forecasting

 

Table 6: International steam coal market
 

 

 

 

 

 

 

 

 

 

1983 1984 1985 1986 1987
Total steam coal demand (MTCE) 2478.7 2626.7 2746.6 2813.9 2904.7
of which:
International Trade (MTCE) I2ice 147.9 171.9 173.5 125
International Trade (%) 5.] 5.6 6.2 6.1 6.0

Table 7: Steam coal imports to EC countries (MTCE)

1983 1984 1985 1986 1987
Belgium/Lux. a7 3.0 3.2 3.8 3:5
Denmark 8.6 9.6 12.0 12,1 12.0
Eire 1.4 1.3 1.6 2.6 2.9
France 11.8 13.3 ATO 9.5 7,3
GermanyW. By 8.6 o7 9.8 8.1
Greece 1.0 133 2.0 AS Ay
Holland 4.0 5.2 5.0 5.0 535
Italy 8.1 9.8 11.6 10.3 9.5
Portugal 0.1 0.1 1.0 1h 2A
Spain 25 3.3 3.1 2.6 Si2
UK 2.1 3.1 5.8 4.0 3.3

52.0 58.6 5 62.9 61.1

Table 8: Steam coal imports by countries of Pacific Rim (figures in MTCE)

1983 1984 1985 1986 1987
Indonesia = _- 0.8 1.4 1.2
Japan 15.8 19.0 24.0 21.6 25.9
Korea S 2.6 6.7 +t 13.7 124
Philippines 0.3 0.6 7 436 12
Taiwan a7. 5:2 73 8.3 10.0

22.4 B15 44.9 46.5 50.4

Table 9: Main steam coal suppliers to Pacific Rim countries (MTCE)

1983 1984 1985 1986 1987
Australia Tey. 17.4 20:7. 25.5 28.8
South Africa 6.4 6.1 8.9 139 11.6
United States 3.4 3,2 4.9 5.4 6.2
 

future levels of steam coal demand. In par-

ticular it is now accepted that in the commer-
cial light industry and domestic heatingsector,
coal will make no significant inroads into this
market, of wich oil and gas now have a

significant share. It is also accepted that coal-
to-oil conversion projects on which so much
hope waspinned, and moneyspent,in the early
1980s, are not an economically viable alterna-
tive in the nearfuture.

It is our view that the forecasting of future
coal demandshould be based on thepotential
growth of electricity (power stations) and
heavy industry (cement) and within these
termsthelikely share that coal will obtain of
that energy growth.

In the steam coal sector a numberofbasic
assumptionscan be put forward:
@ There will be two major importing

areas: Pacific Rim and Western Europe.

 

Table 10: World forecasts for coking and steam coal(figures in MTCE)

1980
Coking Coal
Total Demand 542-547
International Trade 177-182
Seaborne Trade 157-162
Steam Coal
Total Demand 3075
International Trade 185
Seaborne Trade 145

1995 2000

560-570 585-605
180-185 195-205
165-170 180-185

3400 3750
205 225
160 175
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@ There will be three major and established

supply sources: Australia, South Africa and
USA.

@ There will be three challenging and recent
supply sources: China, Colombia and
Venezuela.

@ Therewill be three established butstatic or
declining sources of supply: West
Germany, Poland and USSR.

@ The current economic and commercial con-
cept governing consumer buying and pro-
ducer selling will continue to prevail,
namely:

(1) No one area will wish to depend too
heavily on any other area, either as a
supplier or for its supply.

(2) Producers will seek to diversify their
contracts for security reasons. Continuity
of offtake is an essential constitutent of
their cash flow success.

(3) For a variety of reasons the USA will
continue to be regarded as the marginal
supplier.
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BOOK REVIEWS

Recently published
Spatial energy analysis.
Edited by L Lundqvist, L-G Mattsson and EA

Eriksson. 386 pp. Price: £35. Available from

Gower Publishing Company Limited, Gower

House, Croft Road, Aldershot, Hants GU11

3HR,England.

Guidance Notes on the Installation of
Industrial Gas Turbines, Associated Gas

Compressors and Supplementary Firing

Burners (Reference IM/24).

Available from British Gas plc, Service

Engineering Department, 326 High Holborn,

London WC1V YPTor from Industrial and

Commercial Sales Departments ofBritish Gas

regions.

A review of processes
developed
‘Synthetic Fuels from Coal’

Edited by I Romey, P F M Paul

and G Imarisco
The subject of the manufacture ofliquid fuels
from coalis now outoffashion and most people
have lulled themselves into the belief that the

supply of naturally occurring liquid fuels will

last for ever — or at least long enough for con-
sideration ofwhat to do whenit does run short

to be of no immediate relevance. This is

obviously unduly complacent. Most estimates

of the length of time before rising oil prices

signal a comingreality of oil shortagesarestill

of the same order as the time that will be

required to develop new industries for the

manufacture of synthetic fuels.

It is therefore muchto the credit ofthe Com-

mission of the European Communities that

they have sponsored this review of work

already carried out to develop ways to make

liquids from coal by the indirect route via gasi-

fication, or by direct synthesis using single or
two-stage processes. Co-processingofcoal with

heavy fuel oil (which can ease some of the

potential problemsin the continuous operation

ofsomedirect processes using only coal) is con-

sidered as a separate option, while a final

chapter reviewstherole of catalysis in direct
combustion. The authors of the various
chapters are drawn from teams who have

workedorarestill working on coalliquefaction
within the EEC andthe bookis edited by two

respected experts with long experience in the

area: Dr Romeyfrom Bergban Forschung and

Dr Paul, formerly at the Coal Research Estab-
lishment, Cheltenham. These two have been

well supported by G Imarisco of the Com-
mission.
The book reviews the bewildering number

of coal conversion systems that have already
been, to some degree at least, developed but,

understandably enough, cannot make judge-

ments as to which processes are the best for
future development. This is still a subjective

matter, confused by commercial considera-

tions and uncertainties as to the interpretation

of the experimental data.(I amstill waiting for

the true, inside story as to what was proved or
not proved regarding the long-term continuous
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operation of the ‘H’ coal and Exxon processes

on their very large demonstration plants in the

early 80’s). However, as a review of the prin-

cipal processes that have been developed, the

effort that has been expended on them and a

summary ofthe results reported, this book is

most valuable, if only to suggest some of the

common threads which may lead to a con-

sensuson the formsofplant to be concentrated

on in the future and to remind decision makers

of the work ahead and the decisions — and

money — thatstill need to spout before the

world can bein a position to be independentof

those holding the world’s dwindling oil
resources.

G G Thurlow
Published by Graham & Trotmanfor
the Commission of the European
Communities, London, 1987
387 pp. £58.50 £63.50 (airmail)

Passive solar

building design

‘Passive Solar Energy in Buildings’

Watt Committee Report No 17

Edited by Patrick O’Sullivan

Prof Patrick O’Sullivan and his 32 colleagues

have produced an important statement about

the present applications and future possi-

bilities of passive solar building design. The

reportis divided into four main sections witha

brief introduction and a conclusions and

recommendations chapterprovided by Patrick

O’Sullivan. The first main section examines

the opportunities for the use of passive solar

energy in educational buildings, with a work-

ing group chaired by David Curtis of the Essex

County Council. Following a review of the

present stock of school buildings, the group

concludedthat the greater potential for energy

saving remains in theexisting building stock

although new schoolbuilding provides the best

opportunity to evaluate and monitor the

various passive solar techniques that are

available. A particular feature ofthis section is

the use of photographstoillustrate the various

different treatments, eg, south-facing glass,

Trombe wall, lightweight solar wall andatria.

John Campbell, Ove Arup Partnership,

chaired the group which studied the use of

passive solar energyin offices. They concluded

that careful design could mean that the need

for air conditioning may be eliminated and,at

worst, not only may the runningcostof theair-

conditioning plant be reduced butits capital

cost may be minimised also. They also warn

that current planning and building controls do

not give either a right to sunshine (buildings

may be constructedto shade yoursolar wall) or

protection from thereflections and subsequent

heat gain from other buildings.

Industrial, retail and service buildings were

covered in the third section. Here the recom-

mendationslargely followed some of the con-

clusions reached in the other sections: for

example, for existing buildings add con-

servatories andatria, optimise spaceutilisation

to suit orientation and function, replace older

glazing with moreeffective types of glass and
insulated or blank panels.

v
Neil Milbank, Building Research Establish-

ment, chaired the working group considering

the passive solar approach to new andexisting

domestic buildings. Unlike some earlier

studies, they included the effects of site

density, site suitability and the reduced

altitude in northern latitudes and concluded

that annualsavings of some 0.2 Mtce could be

achieved over the next 20 years if a total of

616,000 solar houses and 56,000 solar flats

were to be constructed.

In conclusion, Patrick O’Sullivan points out

that the way forward is to encourage more

climatically interactive buildings by the pre-

sentation of best-buy documented exemplars.

Thereport also reminds the reader that one of

the main characteristics of passive solar build-

ings is their high amenity value, which “.

.

.

will reflect itself in low occupant stress

response, that will in turn result in healthier

people’. It is interesting to reflect that if a
healthy person is worth one tonne ofcoal
equivalent per annum, the savings quoted

above would be increased by a factor of four.

But accountants (and governments)are notyet

influenced by such arguments.

Dr Cleland McVeigh
Published by Elsevier Applied

Science Publishers, Barking,

England, 1988

67 pp. £34.00

Data on wind turbine

shipments
‘Wind Energy 1988’
Prepared by ThomasF Jaras

This bookis a sequel to the useful and compre-

hensive collation of data on wind turbine ship-

ments for the years 1981 to 1986, which was

published last year. This edition catalogues

and analyses wind turbine shipments for the
year 1987. Developmentsin the various sectors

of the wind turbine market are analysed and
data are presented on shipmentvalues, number

ofunits and powerrating. Further analysesare

made on regional and national bases and this

enablesa very detailed picture ofmovementsin
the market to be drawn. The presentation of

information on a national basis enhancesits
value, although the limited numberofsales to
many countries necessitates, in the words of
the author, “suppression of values” in order
to protect sensitive information on individual
manufacturers’ prices.

In reviewing current developments the

author also includes commentaries on the

political and economicforces at work on both
regional and national bases. Forecasts for the

future development of the market, up to the
year 2000, are included and the author paints

an encouraging picture with a central projec-

tion of 1000 MW per year of wind turbines
being manufactured bythe turn ofthe century.

Overall the book is an indispensable source

of reference for those wishing to monitor

developmentsin the renewable energyfield.

D J Milborrow
Published by the Wind Data Center,
Stadia Inc, Great Falls, USA, 1988

121 pp.
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Careers education and

guidance
IF the provision of careers education and
guidanceis to be effective at local levelit is
essential to ensure full co-ordinationat central
level. This is the theme of Careers education
and guidance — key issues, a joint statement

issued in May by The Engineering Council
and the Society of Education Officers.
The twoorganisationscall for effective com-

munication and full co-operation betweenall
those with legitimate interests in the provision
of careers education and guidance:

@ Teachers and careers officers must work
closely together to ensure that pupils are
aware of the vocational implications of
curriculum choice and of the range of

educatonal, training and employment
options open to them.

® Parents should be aware of these implica-
tions and options, through theavailability of
careers information and through knowledge
of the various decision pointsfaced by their
daughters and sons.

@ Employers should be more active in their
partnership with the educationservice, with
the careers service providing a channel of
communicationfor the gathering,interpret-
ing and disseminating ofinformation appro-
priate to the needs of individuals, educa-
tional establishments and employers.

@® Employers and training organisations

should be encouraged to contribute to the
development and education of pupils and
students through the provision of work
experience, representation on school and
college governing bodies, the provision of
information about employmentand training
Opportunities and their employment re-
quirements, and by generally supporting
and encouraging the life and work of the

schoolandcollege in its community.
This document, together with the first

document in the series entitled Careers
education and guidance within the national
curriculum, is available free from The
Engineering Council, 10 Maltravers Street,
London WC2R 3ER.

Prince of Wales Award

winnerfor 1989
AN IDEAbased on the humblehorseradish to
help doctors make accurate diagnosesis this
year’s winner of The Prince of Wales Award
for Innovation and Production organised by
The Engineering Council. The invention,
Amerlite, by Dr John Holian and Dr John
Edwards of Amersham International plc, is
now being sold into the billion-pound
immunoassay market.
For many years hospital laboratories have

been using the techniquecalled immunoassay
to help diagnose a range of diseases such as
cancer, thyroid disorders and abnormalities of
pregnancy. It measures blood levels of
substances such as hormones by “labelling”
them with radioactive molecules and is so
sensitive it can measure amountsas small as a
millionth of a millionth of a gramme.
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A problem with the technique is that it
involves using radioactive material with a short
shelf life, is relatively slow and can only be
carried outin licensed laboratories. The award-
winning Amerlite uses light-stimulating
enzymesderived from horseradish instead of
radioactive materials. It is faster, easier to do

andjust as sensitive as radioimmunoassay.
Dr Holian is product development manager

of Amersham International plc; and John
Edwardsis technical development managerat
Amersham.

Thebest new ideas for future wealth creation
becomethefinalists in the first year, and the
outright winneris selected two years later on
the basis of progess made with actual produc-

tion.

New waysof teaching
engineering
MOREthan 150 academics, industrialists and

others concerned with the education of future
Chartered Engineers attended a conference

held in London on 27 June 1989 and heard

about exciting new developmentsin engineer-
ing teaching. The conference was organised by
The Engineering Council to publicise the
results of 18 months of development work in
nine higher educational institutions.

Theaim ofthe project, which was funded by

the higher education branch ofthe Department
of Employment Training Agency, was to
develop and demonstrate goodpractice in the

integration of Engineering Applications into
engineering degree courses. Engineering
Applicationsis the meansofhelping engineer-
ing studentsto take an active role in their own
learning by attempting to solve practical
engineering problems, working co-operatively
in teams, and often in an enterprise or business
environment.It makes learning relevantto the
needs ofindustryandofintegrating theory and
practice.

In summing up the conference, Dr Jack

Earls, a member of The Engineering Council
and chairman ofits Initial Education and
Training Committee, commented onthe rich

and diverse range of approaches to Engineer-
ing Applications which had been demon-
strated.

Hesaid that the outstanding message com-
municatedto the conference from speakers and
other contributors was the excitement,

commitmentand motivation engenderedin the
students by these new approaches. Because of
the needto attract engineering students from a
declining numberof young people, they must
now secure the educational environmentin
which those developmentscould flourish.
To follow up the conference, The Engineer-

ing Council plans to produce further guide-
lines on what should be considered in imple-
menting engineering applications, although
the final approach will always be in the hands
ofthe course designers and teachers concerned.

Further information from Peter Swindle-
hurst, Initial Education and Training Execu-
tive, The Engineering Council, 10 Maltravers

Street, London WC2R 3ER.

 

the Journal?
The Journal of the Institute of
Energy is the technical journal of
record for the Institute. Published
quarterly, it carries refereed techni-
Cal papers on a wide range of sub-
jects andit is available to members
of the Institute who register their
wishto receive it. To put yourself on
the mailing list, simply write to the
Membership-Secretary at The Insti-
tute of Energy, 18 Devonshire
Street, London W1N 2AU, stating
your preference to receive the
Journal (please include your
membership number in _all
correspondence).
To those outside of membership,

it is available on subscription jointly
with Energy World — price £110
(UK), £115/$US185 (overseas
subscribers). 
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Examples of papers recently published include: Debris from the

Chernobyl! nuclear disaster — howit cameto the UK andits consequences
to agriculture (FB Smith); A laser light-sheet investigation of a laboratory
coal flame (PR Ereat); and Sulphur capturein fluidised-bed combustors —
temperature dependence andlime conversion (A Lyngfelt and B Leckner).   

Energy World



 

COMMERCIAL NEWS
 

Swiss boiler-
burner design
reduces

pollutant
emissions

Using an improved gasifying

combustion technique, Swiss

engineer Jorg Fiillemann has
developed a new type of oil
burner which reduces pollutant
emissions to well below current
Europeanlimits.
The burner — whichis quiet in

operation — produces negligible

amounts of carbon monoxide,

hydrocarbons and solids, and

cuts NO, emission to half the
value required under Switzer-

land’s stringent new regulations

to be introduced in 1991.
The burner will be produced

in a range of outputs from 6 kW
up to 300 kW, making it suitable
for both domestic and medium-
size commercial and other build-

ings. Herr Fillemann was pre-

sented with the 1988 European

Community Environmental
Award in recognition of the
importanceof this development.

The world marketingrights for
the burner were wonbythe Swiss
firm of Stramax (Ziirich), who

intend appointing agents in the

various countries later this year.

For further information
contact Stramax AG, Anker-

strasse 53, CH8004 Zirich,

Switzerland.

Kent offer new fibre

range

The P940 Series fibre optic tem-
perature transmitter, manu-
factured by Kent Industrial
Measurements, is the first in a

range of equipment like this

based on optical transmission

principles.

Operating via a single optical

fibre, which can be up to 2 km in

length, and is lighter than an
equivalent copper conductor, the

transmitter covers a temperature

range of —70°C to 515°C with a
single design, giving complete

rejection of common andseries

mode noise with immunity to

interference throughelectrical or
electromechanical influences.
The use of non-metallic cable
gives true galvanic isolation
between the sensor and the
control room. The cost of a
system is comparable to a con-
ventional isolated electrical
sensor.
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Dewpointmeter to
monitor furnace
humidity

In the production of microwave

tubes the cathode and electron
gun are manufactured in a high-

performance hydrogen brazing

furnace. It is important that the

furnace humidity is continuously
monitored and maintained at
precise levels. The Michell

2000-series dewpointmeter has
been selected for this operation
by the microwave tube manu-
facturer, Thorn Microwave

Devices.
In cathode and electron gun

production, the hydrogen braz-

ing furnace opeates over the
range 1000 to 2000°C,with the

dewpoint maintained at between

-—50 and —70°C. This is moni-
tored at two points:at the furnace
exhaust, to provide a final system

check; and immediately follow-
ing the gas drying process, before

its entry into the furnace, this
being the mostcritical point. The

series 2000 dewpointmeter, with

itsa=80°G -range, 3. percent

accuracy,fast response and linear
output, is well suited to this

application.

For further information con-

tact Michell Instruments

Limited, Unit 9, Nuffield Close,

Nuffield Road, Cambridge CB4

1SS.

optic

The transmitter comprises

three parts: the fibre optic resis-

tance thermometer (FORT),

which measures the temperature

of the process liquid or gas; the

high speed optical receiver

(SHOR), which is mounted in the
control room and converts optical

signals to electrical pulses; and
the optical pulse time interval
converter (OPTIC), which com-
putes the RT resistance, linear-

ises the information and provides
a proportional 4-20 mA output
signal.

Switch selection determines
the actual range over which the
temperature transmitter operates
with 130 different choices avail-
able.

For further information
contact Kent Industrial Measure-
ments Ltd, Howard Road, Eaton

Socon, Huntingdon, Cambridge-

shire PE19 3EU.

Combinedair heater and emission

control system

A combinedair heater and pollu-
tion emission control system is
now available from Aerogen.
Called Aerocin, the new system is

based on the company’sgas-fired
air heaters and heat recovery

units. It has been designed for
installation onall types of print-
ing and converting machines for
drying inks and coatings.
Recognising the growing con-

cern about the danger to the
environment as solvents become
more sophisticated and noxious,

the system has been designed to
destroy organic solvent fumes
present in printing and coating
processes as well as to supply

large quantities of heated process
air.

Air, that has been used to dry

inks and coatings, is drawn into

the heat recovery unit at tempera-
tures cof -+60°C..\ Here, “the

temperature of the solvent-laden
air is raised to +400°C before
it passes into the incineration

chamber.Increasing the tempera-

ture at this stage of the process,

insteadofin thelater incineration

stages, is moreeffective and less

costly.
When the required tempera-

ture has been reached,theair is

transferred to the incineration
chamber where heat from com-
bustion of the solvents is liber-
ated, reducing the energy input
required from the specially
designed, support burner system.
This produces an efficient com-
bustion temperature of +750°C,

the optimum temperature needed
to destroy completely organic
solvents. The system also allows
for adequate residencetime in the
chamber, this time being adjust-

able for moreresistant solvents.
Once the solvents have been

destroyed the clean air, still at
+750°C returns to the heat
recovery unit, where it gives up

heat to incoming solvent-laden

air. It can then completethe cycle
by returning to the drying
stations where once again it is
used to dry the inks and coatings.
For further information con-

tact Aerogen Co Ltd, Newman

Lane, Alton, Hants GU34 2QW.

Ventilation without air conditioning
It is now recognised that CFCs
(chlorofluorocarbons) released

from air conditioning equipment

are damaging the ozonelayer in

the stratosphere. In the UK’s
temperateclimateit is possible to

relieve building heat gains

through using simple mechanical

ventilation without resorting to
air conditioning. Mechanical

ventilation will be adequate for

many buildings which do not

have extreme conditions.

Thermal Technology’s range

of Recupovent ventilation/heat

recovery units are designed to

ventilate efficiently buildings by
controlling both the supply and
exhaust airstreams. The Recupo-

Seeking out gas leaks

The makers of Digiflam 2000,
Neotronics, claim that it is a

new concept of gas leak instru-
mentation. The equipment has
applications in many organisa-
tions including gas utilities, gas

servicing contractors, bulk gas

users and landfill site operators,
where service engineers have to
track and identify gas leaks.
The Digiflam 2000 incorpor-

ates: automatic autorange from
percent LEL to percent by
volume of gas with clear range
indication; automatic zero cali-

vent extracts vitiated air and

replaces it with clean air directly

from the atmosphere.
The standard STG range of

packaged Recupovents is

designed to handle air volumes
up to 1.80 m?/s. They handle
both supply and exhaust air
streams andincorporate alumin-

ium plate heat exchangers. The
heat exchanger extracts energy

(hot and cold) from the outgoing
exhaustair and transfers it to the

incoming supplyair stream.

For further information con-
tact Thermal Technology
Limited, Thermal House, 46

Hilperton Road, Trowbridge,
Wiltshire BA14 7JH.

bration; optional percent by
volume oxygen measurementand

ATE(automatic test equipment)

instrumentrecalibration and per-
formance check systems for the
large user.

Safety has been built in; a built-
in pump with automatic cut-off if
liquid is drawninto the sampling
system.
For further information -

contact Neotronics Ltd, Par-

sonage Road, Takeley, Nr

Bishops Stortford, Herts CM22
6PU.
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Duration:
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Control of electroheat

processes.

EITB, Leeds.

5 days.
4 September 1989.
Measurement andcontrol in

electroheat. Quality and
reliability through electroheat.
Modernelectroheat systems.
BNCEon 01-834 2333 x 6339.

Introduction to
composites.
University of Surrey,
Guildford.
5 days.
4 September 1989.
The basic concepts and
practices of composite
materials.
Dr S L Ogin on 0483 571281.

Instrumentation
measurementand control
in process engineering.
Leeds University.
5 days.

11 September 1989.
Flow. Temperature. Level.

Pressure. Basic theory.
Control valve operation.

Automatic control. Intrinsic
safety. On-line measurement
of chemical composition.
Dr M J Pitt on 0532 332423
or 332440.

Computation of external
and internal high-speed
flow.
UMIST.
5 days.

11 September 1989.
A broad coverage of current
approachesto the
computation of high-speed
compressible external and
internal flows of relevance to
aeronautical and mechanical
engineering, with
turbomachinery applications
being includedin thelatter
area.
Dr M A Leschziner on
061-236 3311 x 2350/2351.

Energy management.
Portsmouth Polytechnic.
5 days.
18 September 1989.
Energy utilisation in boilers.
Air conditioning systems.
Heat pumps and low
temperature heat recovery.
Insulation in building, energy
andits energytariffs. Energy

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

managementspread sheets.
Practical sessions.
Dr M RI Purvis on 0705
842329.

Rapid solidification.
University of Surrey,
Guildford.
5 days.
18 September 1989.
The fundamental and
practical aspects of rapid
solidification processing.
Ferrous, aluminium, copper,

magnesium andtitanium

based RSPalloys. Production
methods, microstructural

effects, amorphous and
microcrystalline conditions.
Dr P Tsakiropoulos on 0483

571281.

Membraneseparation
processes: fundamentals
and applications.
University College of
Swansea.
3 days.
19 September 1989.

Thecourse will relate the
fundamental properties of
membranesand theories of
membraneoperation to
industrial applications. The
focus will be on
microfiltration, ultrafiltration

and reverse osmosis.
Conference Section, IChemE

on 0788 78214.

Incineration and energy
from waste.
University of Leeds.
3 days.
20 September 1989.
Basic combustion.
Combustion ofsolid wastes.
Combustion ofliquids, pastes
and gases. Heat transfer and
energy recovery aspects of
incineration. Modelling

combustion chamber
aerodynamics. Refractory
materials for incinerators.
Chimneydesign. Pollution
from incineration. Flue gas
emissions control. Waste
incineration in the UK.
Energy recovery from waste.
Industrial experiences of
incineration of different types
of waste.
Helen Whitehouse on 0532
353237.

Practical quantitative
hazard assessment.
Harrogate.
5 days.

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

Title:

Location:

Duration:

Starting:
Content:

Contact:

v
24 September 1989.
Risk assessmentstrategy.
Qualitative event
identification by the HAZOP
study method. Hazard
frequencycriteria, target
setting andcriticality.
Principles of logic tree
construction. The practical
application of fault rate and
humanerror data. Exercises,

workshopsandcase studies.
Conference Section, IChemE

on 0788 78214.

Fire and explosion.
Leeds University.
5 days.
25 September 1989.
The major aspects offires and
explosions, including case
studies. Hazard analysis
techniques and explosion
hazards.

Department ofCPE on 0532
333235 or 333241.

Surface analysis by

electron spectroscopy: an
introduction to XPS and
scanning auger
microscopy.
University of Surrey,
Guildford.
5 days.
25 September 1989.
An intensive introduction to
the techniques of X-ray
photoelectron spectroscopy
and augerelectron
spectroscopy, together with
scanning auger microscopy.
Prof P J Goodhew on 0483
571281.

Combustion fundamentals.
Imperial College, London.
5 days.
25 September 1989.
Fuels. The chemistry of slow
combustion reactions and
spontaneousignition.

Conditions for flame
propagation in gas mixtures,
their ignition, explosion and
detonation. The
thermodynamics, structure
and radiation of flames.
Diffusion flames, fires and the

burning of droplets. Flame
propagation. Flames on
burners, their stability and
shape. Theeffect of
turbulence, the priniciples of
modelling.

Prof F J Weinberg on 01-589
5111 4360/4498.
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EVENTS

August 1989
Ecology 89
Conference and exhibition,

28-31 August, Gothenburg,
Sweden.
Details from Congress Manager,
The Swedish Exhibition Centre,

PO Box 5222, S-402 24, Gothen-

burg, Sweden. Tel: +46-31 160
330, TX: 20600.

September 1989

Uranium Institute

Annual symposium, London,6-8

September 1989.
Details from the Secretary
General, Uranium Institute, 12th

floor, Bowater House, 68

Knightsbridge, London SW1X

WLI. Pel: 01-225 030, tla:

917611 URINSTG,, fax: 01-225

0308.

Filtech Conference
Conference, 12-14 September,

Karlsruhe, FRG.

Details from The Filtration

Society, 7 Manor Close, Oadby,

Leicester LE2 4FE, England.

Energy for Tomorrow
14th WEC Congress, Montreal,

Canada, 17-22 September 1989.

Details from British National

Committee, World Energy Con-
ference, 34 St James’s Street,

London .SWIA “1HD.. Yel:

01-930 3966, tlx 264707

WECIHQG,fax: 925 0452.

The Grove Anniversary

Fuel Cell Symposium
Conference, 18-21 September,

London.
Details from Georgina Mason,
IBC Technical Services Ltd,

Bath House, 56 Holborn Via-

duct, London EC1A 2EX. Tel:

01-236 4080, Fax: 01-489 0849,
TX: 888870.

Alternative Coal Based

Power Generating

Systems
Conference, 21

London.

Details from Conference Section,

The Institution of Chemical
Engineers, 165-171 Railway
Terrace, Rugby CV21 3HQ,
England. Tel: 0788 78214, Fax:

0788 60833, TX: 311780.

September,

Explosionsin Industry
Discussion meeting, 21-23

September, 1989, Aberystwyth,

Wales.

Details from Dr H J Michels,

Secretary, UKELG, Department

of Chemical Engineering and
Chemical Technology, Imperial
College, London SW7 2BY.

July 1989

Renewable Energy Power
Supplies for Telecomms
Seminar, 25 September, London

(organised by BWEA/Institution

of Electrical Engineers).
Details from John Fawkes,

Marlec Engineering Co Ltd,

Unit K, Cavendish Courtyard,

Sallow Road, Corby NN17 1DZ,

England.

CIPE °89

Conference, 25-28 September,

Leeds, England.

Details from Conference Section,

Institution of Chemical Engin-
eers, 165 Railway Terrace,

Rugby CV21 3HQ, England.
Tel: 0788 78214, Fax: 0788

60833, TX: 311780.

Ceramics

Forum, 25-29

Limoges, France.
Details from: Gerard Majewski,

Charge de Mission, CREEL, 27

Boulevard de la Corderie, 87000

Limoges, France. Tel: Int+55 45

18 30, fax: Int+55 77 77 89.

September,

Pittsburgh Coal

Conference

International Conference, 25-29

September, Pittsburgh, USA.

Details from Pittsburgh Coal
Conference, MEMS,One North-

gate Square, 2 Garden Center
Drive, Suite 211, PO Box 270,

Greensburg, PA 15601, USA.

Electricity privatisation:

trans-Atlantic lessons for

Britain

Conference,

London.

Details from Carol Patey, Public

Issue Conferences, D C Gardner,

5-9 New Street, London EC2M

4TP. Tel: 01-283 7962. Fax:

01-283 3973.

27 September,

October 1989

BCURACoalScience

Lecture

Lecture, 2 October, London.

Details from Brian Dashfield,

British Coal Corporation, Stoke
Orchard, Cheltenham, Glos

GL52 4RZ, England. Tel:

024-267 3361, Fax: 024-267

6506, TX: 43568.

Organisation ofthe local
energy supply

Conference, 2-3 October, Baden-

Baden, West Germany.
Details from Dipl-Ing H
Webner, VDI, Postfach 1139,

4000 Diisseldorf 1, FRG. Tel:

+(02 11) 62 14 329 414.

Theprofession:
privatisation and
competition
Seminar, 3 October, London

(Regents College).

Details from: Mrs B

O’Donoghue, Conference Office,

Institution of Civil Engineers,
1-7 Great George Street, London
SWI1P 3AA. Tel: 01-222 7722.

Energy Policy and the
Environment

Conference, 9 October 1989,

London.

Details from Stephen Wink-
worth, Administrator, UK-ISES,

King’s College, Campden Hill
Road, London W8 7AH. Tel:

01-938 2919.

LandwardOil & Gas

Conference
One day seminar, 9 October,

London.

Details from Conference Organ-

iser, IBC Technical Services Ltd,

Bath House, 56 Holborn Via-

duct, London EC1A 2EX.

Undergroundcoal

gasification

International symposium, 1989,

Delft University of Technology,

The Netherlands, 9-11 October

1989,
Details from Delft University of

Technology, Congress Office/

Mrs M H P Komen-Zimmer-

man, PO Box 5048, NL-2600 GA

Delft, The Netherlands. Tel:

+31 15 781340,tlx: 38151 butud
nl, fax: +31 15 781855;

CoalTrans ’89

International conference and

exhibition, 16-18 October,

London.

Details from Conference Man-

ager, CS Publications Ltd,

McMillan House, 54 Cheam

Common Road, Worcester Park,

Surrey KT4 8RJ, England. Tel:

01-330 3911, TX: 8953141.

Building Energy

Management Systems

Update
One day conference and exhi-
bition (organised by Institute of

Energy, North East Branch), 18

October, Wallsend, Newcastle

upon Tyne, England.
Details from Mr M G Burbage-
Atter, Conference Organiser, 8

Duchy Drive, Heaton, Bradford

BD9 5NL.Tel: 0274 496590.

Vv
HumanReliability in

Nuclear Power
Conference, 19-20 October,

Cafe Royal, London.

Details from Sara Mountford,

IBC Technical Services Ltd,

Bath House, 56 Holborn Via-

duct, London EC1A 2AX.

Energy, Environment and
Technological Innovation
Conference, 22-26 October,

Central University of Venezuela,
Caracas, Venezuela.

Details from Publicis Inc, Parque

Central, Nivel Lecuna, Ofic. No.

29, Entrada Tunel, Postal 17614,

Caracas, Venezuela. Tel: +582

5729975, Fax: +582 5736642.

Coal Science

Conference, 23-27 October,

Tokyo, Japan.

Details from: Dr Masami

Takayasu, Secretariat for ICCS,

Coal Conversion Department,

NEDO, Sunshine 60 Building,

1-1, Higashi-Ikebukuro

3-chrome, Toshima-ku, Tokyo

170, Japan. Tel: Int+ 3 987 9442,

tlx: J32148, fax: Int+3 981 1059.

November 1989

World Water

Conference and exhibition,

Wembley, London, 14-16

November 1989.

Details from Institution of Civil

Engineers, 1-7 Great George
Street, Westminster, London

SW1P 3AA. Tel: 01-222 7722,

tlx: “935637 ICBAS, G: fax:

01-222 7500.

NEMEX’89
Conference and exhibition,

21-22 November 1989, NEC,

Birmingham, England.
Details from Energy Systems
Trade Association (ESTA), PO
Box 16, Stroud, Glos GL5 5EB.

Tel: 045 387 3568.

October 1990

Circulating Fluidised

Beds
3rd_ International Conference,

15-18 October, Beijing, PRC.

Details from the Secretariat,

International Conference on

Circulating Fluidised Beds,
Technical University of Nova
Scotia, PO Box 1000, Halifax,

Nova Scotia, Canada.
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UNIVERSITY COLLEGE SWANSEA,UK

aeS ne, Se> ------

APPLIED ENERGY RESEARCH

5-7 SEPTEMBER 1989

Organisation: The Institute of Energy — in association
with International Solar Energy Society

Tremendous developments are taking place in energy provision and

utilisation, partly due to structural changes, such asprivatisation, changing

managementstrategies, and partly from technological advances.

Applied Energy Researchis aimed at newly developed energy technologies,
from research laboratories to application by industry. Major advancesin
strategic areas will be highlighted by keynote address by authorities in the
field:

Professor Brian J Brinkworth, President of the Institute of Energy and
Professor of Mechanical Engineering and Energy Studieswill be speaking on
‘The Challenge of the Renewables’ updating and highlighting major
innovations in the renewable energyfield.

Dr Neil Fricker, Manager of the Heating Plant Division at British Gas’
Midlands Research Station will be exploring new methodsof ‘Modelling of
Gas Fired Heat Exchangers’.

Dr John Topper, Head of Assessment and Planning at British Coal’s Coal
Research Establishmentwill be evaluating ‘Advanced Coal-Fired Techno-
logies for small scale power generation’.

Mr Frazer Ferguson, Coal Technology Division of the Department of
Energy will present an informed overview of ‘Energy Challenges in the
Future’.

BOOKING FORM

The registration fee includes:

Accommodation @ Conference dinner at Margam Park Orangery @ Civic reception @ Visit to
Carmarthen Bay wind turbine research park

Please register me for Applied Energy Research*/please send mefurther details*
(“delete as appropriate)

aii cs cscicecseseccce eyes cesseena).Abo initials.ci3.. wisi...
iaisitea erep ngsogeeecee

OIroeeEO.PERath ahi sony cnn ag Snes ne gasvib Bxtesani.o)ork

| enclose a chequefor ..................4. made payable to ‘TheInstitute of Energy’

Members £200.00 + £30.00 VAT

Non-Members £250.00 + £37.50 VAT

Retired Members £100.00 + £15.00 VAT

For further details please contact: Judith Higgins, Conferences Manager on 01-580 0008.  
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