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Personal viewpoint
A dose of acid rain
The Sunday Telegraph of 26 July 1987 carried the headline: ‘Europeans wakeupto pollution’, and a photograph
showed‘trees defoliated by acid rain in South East England’. We are told that Britain emits 3.7 Mt of sulphur dioxide
against Norway’s mere 400 000 t. We will spend £780 M over a 10 year period cleaning up the gaseous emissions from
powerstations. This is barely a token compared with West Germany’s £15 billion in five years. The Daily Telegraph of
9 May 1987 reported that 12 large powerstations were to be fitted with special burners at a cost of £170 M to reduce
NO,emissions. This was in addition to the investment to reduce sulphur dioxide emissions. Commercialinterests have
got in onthe act! I have seen advertisements for the Super Shield Acid Rain Car Washto protect car enamel from
insidious destruction.

I first became interested in air pollution when the then DSIR financed a three year survey of atmospheric pollution
in Leicester; the work ended with the beginning of the Second World War. I was one of three young scientists who
undertook this work, which appeared as an HMSO/CMD.Thedecay of smoke intensity and sulphur dioxide could be
measured according to variables such as wind direction, wind velocity, time and distance from the centre. Sulphur
dioxide was measuredin parts per hundred million. With the means of measurementat the time it was not possible to
prove conclusively that pollution was coming into Leicester from the industrial centres of the UK. Nor did rainwater
show any measurable acidity beyond that due to the carbon dioxide in the atmosphere. The rapid disappearance of
sulphur dioxide with distance from the centre of Leicester was a surprise to me; wasthis due to rapid dilution by the
turbulent air, or removal by reaction with the earth’s surface?

Theissue of acid rain as a destroyer of plant life was raised in a Swedish paper at the Institute’s Fuel and the
Environment conference in 1973. No real evidence was produced, and I thought that was the last we should hear on
this subject. How wrong I was.

The following points seem relevant to any discussion on the subject:
@ Whatare the concentrations of sulphur dioxide in the atmosphere over the forests in Scandinavia, and what

proportion comes from external sources?
By how muchis the acidity of rainwater increased by sulphur dioxide above the pH of 4.5 due to carbon dioxide?
At the turn of the century the consumption of coal in the UK was about twice that at present. Furthermore most
of the pollution was emitted at low levels. Why then did this problem only arise in 1970?
I have seen no mention of salt and ammonia whichare present in the atmosphere and will have someeffect.
Most of the sulphur dioxide is now emitted from powerstations in the Trent Valley. I am familiar with the
countryside between Gainsborough and Burton on Trent. There are many Forestry Commission plantings, and
somepreserved ancient woods, and noneof these show anysignsofblight.

Hasthe bodyoftree specialists definitely proved that the trees are dying because of acid rain?
The consumption of timber is now many times more than in past times. I estimate that one small sapling of
unwanted paper drops through myletterbox every week. Unless the areas are fertilised when the trees are culled,
then subsequent growth will be reduced.

@ large part of the earth’s surface is either sea or ice which will absorb sulphur dioxide and acid gases. It should
be possible, with our knowledge ofair turbulence and the reaction rate of sulphur dioxide with water, to quantify
the residues reaching Scandinavia in south west winds.

@ Pollution in the Londonarea, which at times has resulted in many deaths, does not appear to have harmed the
trees in London squares andparks.

Finally, I am reminded of the Victorian GPPSs, (Green Peace PseudoScientists) who visited remote Bulgaria and
there observed many centenarian shepherds whose main diet was a special cheese. The cheese was thought to be the
reason for their lingering, and the active ingredient was identified as Baccillious Bulgaris. Ancient members, like
myself, will remember buying St Ivel cheese which told one on the package whenthelife giving bacteria would be at a
maximum.Alas, it was later shown that by carefully fudging birth certificates, the wily Bulgars could prove that they
were too old for military service! Truly, as Anatole France remarks ‘Le scienceest infallible, mais les savants se
trompent toujours’. Dear readers, who has ‘trompent’. Have I?

Dr N M Potter
Past President (See also p12)
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1987 Robens Coal Science Lecture*: Part 2

Gasification: a key to the clean use
of coal
J A Lacey BSc PhD FEng MIChemE FIGasE AIChemE*

Last month Dr Lacey looked at gasification technology. This month he considers the
application of gasification systems and their economic and environmental aspects

Application
For many decades electric power has been supplied
reliably and efficiently by conventional plants in which
coal is burnt in boilers to produce steam for a turbine
driven generator. The efficiency is related to the tem-
perature rangeof the workingfluid and the efficiency of
the heat engine used.
The lower working temperature is limited to about

33°C bythe operation of the steam condenser and the
upper temperatureis limited to about 560°C by economic
selection of materials for the boilers and turbines. The
thermalefficiency of conventional powerstations before
consideration of any treatmentofflue gases therefore lies
in the range 36 to 39%.
The operating temperature range of the thermodynamic

cycle can be extendedif the high temperature combustion
products, which are greatly in excess of the steam tem-
peratures, are first passed to a gas turbine. Thus a gas
turbine operating over the range 1200 to 560°C gives an
efficiency of about 32% when used alone for power
generation. If the hot exhaust gases from the gas turbine
are used to raise steam to drive a steam turbine in a so
called combined cycle the working temperature range
extends from 1200°C to 33°C. This gives a potential
efficiency of the order of 45%.
The main thrust of the developments in gas turbine

technology is to increase the gas entry temperature and
the unit size. The efficiency of a gas turbineis a function
of the gas temperature leaving the combustor and the
pressure ratio over the turbine. Currently, most industrial
gas turbines workat temperatures of 1100°C andpressure
ratios of up to 14, to give efficiencies of 30 to 32%.
Mitsubishi now has gas turbines of 135 MWecapacity
operating at 1154°C, using air cooled blades and vanes
in the high temperature first and second stages. Six of
these machines, together with two 190 MWesteam
turbines, have been in operation since 1984 at an
installation built by Tohoku Electric Power. Liquefied
natural gasis the fuel and 1090 MWeofpoweris gener-
ated at an operating base load efficiency of 43.7%.
In this installation low NO, combustors are used in the
turbine and thereis a selective catalytic removal system
to treat the flue gases from the steam generator. The
emissions are reduced to 15 ppm NO,. General Electric
is about to introduce advancedgas turbines of 135 and
190 MWcapacity with working temperatures of 1260°C
anda pressureratio of 15, for use in the 1990s. In Japan
an advanced gas turbinecycle is being developed incor-
porating two stage air compression anda re-heat turbine
stage with a TET of 1300°C anda pressureratio of 56
to give a power output of 122 MW.Further develop-
ments, for example improved blade cooling, new materials
 

* The 1987 Robens Coal Science Lecture was held at the Royal
Institution, London on 5 October 1987
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— particularly ceramic blades — could,in the long term,
increase the efficiency by several percentage points.

There are numerous combined cycle power generation
plants abroadfired with natural gas oroil. It is envisaged
that at some time beyond 1995 it could become economic-
ally attractive to replace the fuel used in such plants
by a medium Btu fuel gas produced from coal. On the
basis of an overall efficiency of 80% for gas production
(allowing for both oxygen and steam raising) the overall
efficiency of this plant concept would be more than 35%.
If the gasification and powergeneration systemsare fully
integrated an overall efficiency, largely determined by the
state of art of gas turbine technology, of 40%is feasible.
The concept of a fully integrated coal gasification

combined cycle powerplant has stimulated a worldwide
interest. The first commercial demonstration unit of
100 MWecapacity has been in operation at Cool Water,
Daggett, California, since 1984 and has successfully
completed 15 000 hours of operation. A single Texaco
gasifier with a nominalcoal throughputof 1000 t/dayis
used. A direct quench heat recovery unit is now used in
preference to the radiant cooler originally fitted. The
complex comprises an oxygen plant, coal/water slurry
preparation,gasifier, gas cleaning by the Selexol process
with sulphur recovery by Claus and Scott units, and power
generation by a single 65 MWgasturbine having a TET
of 1050°C and a steam turbine of 55 MW output.

Satisfactory operation on both low and high sulphur
bituminouscoal has been achieved using slurry concen-
trations of 60/65% wt. Carbon conversions of about 98%
have been reported. The purpose of the plant is to
demonstrate the viability of the IGCC. Because of the
small scale and the type of equipmentinstalled the overall
efficiency is only 30% and the plant is not economic.
Howeverthe use of more advanced turbines, optimisation
of the coal/water slurry system andconstruction of larger
modules would give muchhigherefficiencies.
The environmental performance of the Cool Water

plant has been verysatisfactory being well below the
stringent limits imposed in California for particulates
SO,, NO, and CO, even when using Pittsburgh coal
with more than 4% sulphur'.

In West Germanyanalternative approach to IGCCis
being investigated. Since 1984 a 750 MWeplanthas been
in operation in which the exhaust gases from a natural
gas fired turbine are used as the highly preheated air
supply for the combustion of coal in a conventional boiler.
Theaim is eventually to replace the natural gas with gas
derived from coal. A prototype 240 tpd partial gasification
plant is being developed for this purpose? (Fig 1).
Pulverised coal andair are supplied to an entrained flow
reactor operating at pressure and about 1000°C. After
separation of the char and dust the hot gases are cooled,
purified, and then burntin a turbine. The hot exhaust
gases from the turbinepassto a boiler in which they are

Energy World



 
gas FGD
cleaning | |

steam
turbine

    

  

   

 coal
 

 

  

 

   
heat recovery condenser

steam generator

Fig 1: IGCC with partial coal gasification

used to burn the char from the first stage. Claimed
advantages of this approach are that there are no tar or
liquid by-products, no oxygen plant is required and the
high nitrogen content of the gas keeps NO, formation in
the turbine to low levels. It is claimed that power
generation efficiencies in excess of 40% are achievable.
The highefficiency of the British Gas/Lurgi slagging

gasifier is a very good starting point for IGCC systems
(Fig 2). Operability and performance of the present
500 tpd unit is good andthereis confidenceofits ability
to use coals typical of the bulk production in the United
Kingdom.
The general operability of the gasifier and the ability

of the gasifier to follow load demandpatterns, of crucial
importance in power generation systems, have been
investigated. Load changes from 30 to 100%design can
be achievedat the rate of more than 5% per minute with
less than 10% variation in the gas calorific value. Start
up of the gasifier from cold to full output takes a matter
of two hours and a return from hotstandbyto full output
can be achieved within an hour.
The application of the slagging gasifier for power

generation in a future powerplant has been the subject
of a detailed study sponsored by the UK Departmentof
Energy, British Coal, British Gas and CEGB(Table 1).
A powerplant of 2000 MWenominal capacity would have
three units each of 700 MW.Each module would com-
prise seven working gasifiers with one spare, three
180 MWeadvanced gas turbines and one heat recovery
unit feeding a single 300 MW steam turbine. Compared
with a conventional plant with flue gas desulphurisation,
it is expected that the higherefficiency will offset larger
capital costs.

Studies of the application of the slagging gasifier for
powergeneration in units of 200 and 800 MW capacity
have also been carried out in West Germany. Even with
existing commercial types of gas turbinesit is possible to
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achieve efficiencies of 39% and to meet the stringent
environmental restrictions in West Germany.

Economic aspects
Numerousstudies have been commissioned in the USA
and Europeto assess the economics, performance and
environmentalacceptability of coal gasification in com-
bined cycle powerplants?+.5. The general conclusions are
that IGCChas considerable environmental advantages in
that it can meet moreeasily the standards for NO, and
SO, emissions than conventional powerplants. Thereis
also the expectation that IGCC plants can be constructed
in smaller modules much more quickly than conventional
powerstations and their commissioning phased to match
the predicted load growth. The Electric Power Research
Institute (EPRI), which is funded bytheelectrical utilities
in the United States, has devoted considerable effort

Table 1: Performance of slagging gasifier IGCC
 

Net power output 2298 MWe
Nominal module size 700 MWe

Coal consumption 868 t/h
Oxygen consumption 442 t/h
Limestone flux consumption 92 t/h

Gas turbine power 9 x 187 MWe
Turbine entry temperature 1260°C
Steam turbine power 3 x 311 MWe
Flue gas temperature 160°C

Sulphurretention 90%
NO, emissions (at 6% O,) 960 mg/Nm?}

Efficiency (HHV) 39%
 

to assessing the benefits of using IGCC technology.
Substantial reductions in power production costs should
be possible with the emerging generation of gas turbines.
The main gasification technologies (Texaco, Shell, British
Gas/Lurgi) evaluated by EPRI show the promise of
providing economically competitive power when using

Table 2: Comparative costs and efficiencies
(S500MW units)
 

 

Process Capital cost Efficiency at
($/kWh) 100% load

Slagging gasifier 1204 39.4
Texaco 1296 34.4
KRW 1467 STF
PFBC 1494 39.2
Advanced PF with FGD 1325 36.1
 

these advancedturbines. Thereis the potential for saving
up to 10%on power costs compared with a conventional
plant. The costs shown in Table 2 are for a 500 MWe
installation using Illinois coal'. They are specific to the
United States and the efficiency of the base case power
plant with flue gas desulphurisation used for comparison
maywell be below that of the larger powerstations that
will becomeoperational in the United Kingdom.

Theair separation unitis a crucial plant item in IGCC
plants since the oxygen consumption ranges from 50 to
120%of the coal supplied. Large scale tonnage oxygen
plants with throughputs up to 2500 t/day using low
pressure cryogenicdistillation are well established in the
chemical industry. Trials have shownthat these plants are
able to respond to load changeslikely to occur when used
for IGCC. Most modern air separation plants produce
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high purity oxygen — 99.5%. By reducing the oxygen
purity to 95%, which is quite adequate for IGCC, the
plant can be simplified and the thermodynamicefficiency
increased with cuts of around 10% in oxygen production
costs°®.

Studies have shownthat big savings can also be made
by integrating the air separation unit with the IGCC
plant’. Thus air at high pressure can be extracted from
the gas turbine air compressor and supplied to the air
separation plant, separation of oxygen occurs at pressure
and high pressurenitrogen is returned to the gas turbines.
Estimated capital cost savings on the air separation unit
are of the order of 20%.

Environmental considerations
Air emissions

Reduction of the sulphur emissions by 90% or more in
a gasification system presents no technical problemsas
this simply requires the removal of hydrogen sulphide.
Higher levels of desulphurisation require the use of
solvents capable of removing the organic sulphur, or the
addition of a hydrolysis stage for converting the organic
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Fig 3: NO, production by different fuel gases (relative to methane)

sulphur to hydrogen sulphide, both of which can be done
at marginally higher costs. The technology exists to meet
the most stringent restrictions envisaged.
The reduction of nitrogen oxides is not quite so straight-

forward. Most of the NO, from an IGCC system is
producedin the gas turbine by the reaction of atmospheric
oxygen and nitrogen whenthe fuel is burnt. The amount
of NO, formedin the turbine combustor is determined
by a numberoffactors; the air/fuel ratio, the gas com-
position, residence time, maximum temperatures and the
degree of fuel/air mixing. It is particularly sensitive to
flame temperature, an increase of 60°C almost doubling
the amount of NO,. The adiabatic flame temperatures
of the medium Btu gases produced by coalgasification
are muchhigher than that of natural gas so that the
amount of NO, formed may beseveral times greater
(Fig 3). Special measures are required to keep the NO,
formation to an acceptable level and of course the prob-
lem becomes more acute as the working temperature of
the turbineis raised.

Turbine combustors usually comprise two reaction
zones; in the primary zone the fuel is burnt with about
half the air; in the secondary zone the remainingair,
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which hasbeen usedto cool the walls and blades, is added
to quench the flame. To achieve good flamestability in
the primary zone most combustors worknear thestoichio-
metric air/fuel ratio’. Unfortunately this is near the
peak of the NO, formation rate. By careful design of
the combustors, with staged addition of the fuelorair,
the NO, levels can be substantially reduced (Fig 4).
For example it has been possible to halve the NO,
formation when burning natural gas by using a pre-mix
combustor.
The second method of reducing NO,is by the addi-

tion of a diluent to reduce the flame temperature, for
example nitrogen from the air separation plant, water or
steam.It is very effective and the NO, can be reduced by
half by adding about 40 wt%water to the gas (Fig 5).
Although the mass flow through the turbineis increased
it is at the expense of an increased heat load, a reduced
cycle efficiency and the need for boiler quality feed water.
To achieve the ultra low levels of NO, emissions

required in Japanit is necessary to pay attention both to
the combustion of the fuel gas and to remove NO, from
the exhaust gas. The latter involves the addition of
ammonia in controlled amountsso that there is reaction
with the NO, over a catalyst to form nitrogen. It is
possible to achieve levels of 15 ppm in the exhaust gases
by this method.

Liquid and solid wastes

Thedisposal of solid and liquid wastes from coalgasifi-
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: cation plantsis easier and cheaper than from plants with
_ flue gas desulphurisation. When the ash from the coal

is rejected from the gasifier as a slag it forms a dense
(2.9 g/ml) glassy frit that is almost carbon-free. Some
metallic iron is formed as globules andthis can be separ-
ated magnetically to avoid any surface-water discolour-
ation beforeit is disposed of for landfill. The slag is very
unreactive andresistant to leaching even when immersed
in acidic solutions, the composition of the leachates being
well below the limits proposed by the US Environmental
Protection Agency’.

Laboratory trials have shownthe slag to be a good
replacement for sharp sand for horticultural uses and
whensupplied with nutrients makes an excellent growing
medium. Slag shows pozzolanic properties and can be
used as a partial replacement for cement in concrete.
The volume of waste water from an IGCCplantis

less than that from an equivalent plant using flue gas
desulphurisation and the treatment required is quite
different. There is well established process technology for
treating the waste waters from gasification plants. When
high chloride coals are used additional treatment is needed
before discharge: this may involve incineration ofa side
stream,or the use of reverse osmosis, to producea highly
concentrated salt solution or a solid residue for disposal.

energy
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Substitute natural gas
The application of gasification to make a substitute for
natural gas (SNG) to feed a high pressure transmission
system has perhapstheleast overall impact on the environ-
mentandis possibly the ultimate goalin the clean use of
coal. However, there must be strong strategic, economic,
or environmentalincentives to do this. Currently with a
world abundance of natural gas and projectedoil prices
in the year 2000 of about $45 perbarrel, it could be well
into the next century before the manufacture of SNG
becomesattractive. Strategically it is important to have
the SNGtechnologyavailable. Fortunately the upgrading
of medium Btu gas to SNG can bereadily achieved.
The gasis purified to removethelast traces of sulphur,
and is methanated overa catalyst. After removing the
carbon dioxide a product gas containing more than 97%
methane remains. Since the methanationreactionis highly
exothermic,it is clearly beneficial to use a gasification
process that maximises the amount of methane made in
the primary gasification stage. The slagging gasifier which
produces gas with 7% methane therefore has big cost
advantages over othertypes of gasifier. By operating at
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pressures above 35 bar the amount of methane produced
in the gasifier can be increased by up to 50%. British Gas
has developed the slagging gasifier for the purpose of
making SNG and plant to operate at 70 bar pressure
will be commissioned at Westfield next year. A process
(HICOM) for upgrading the high carbon monoxide
content gas has been specifically developed to suit the
slagging gasifier; it entails saturating the purified gas with
hot water and methanating the gasesin a series of catalytic
reactors in which the reaction temperatureis controlled,
by recirculation of the product gas, to prevent damage
to the catalyst and to enhance methane formation.
Comprehensive engineering and process studies have
shownthat an overall coal to SNG efficiency of 70% can
be achieved for a typical coal from the UK (Fig 6).

Capital costs are high and SNG will not be competitive
with natural gasin the foreseeable future. The only major
SNGplant operating in the world is in North Dakota and
it consumes 14 000 tpd of lignite to make 125 MCFD.
Since operation commenced in 1984 the plant has achieved
notable production records. The plant was initiated at the
time of the oil crisis in the early 1970s; the debt has
been written off by the US Governmentand the plant now
produces SNGat about $3.5/M Btu.
New methodsfor improvingthe efficiency and reducing

the capital costs of SNG plants are being developed and
the process concept of coal hydrogenation may have very
good long term prospects. This was a topic for a previous
Coal Science Lecture? and has been extensively studied
in West Germany by Rheinbraun. The attraction is the
high proportion of methane produced in the primary
gasification stage. About half of the coal substance is
gasified by reaction with an excess of hydrogenin thefirst
reactor operating, at 70 bar pressure and 1000°C, to
producea highly active residual char (Fig 7). The latter
is used as the feed to an entrained flow reactor in which
it is gasified with steam and oxygen to make the hydrogen
required forthe first, hydrogenation, stage. Theattractive-
ness of this route compared with the methanation route
is apparent from the overall thermodynamics (Fig 8).
In the steam-oxygengasification route (path 1) a large
amountof heat is absorbed in producing carbon mon-
oxide and hydrogen and muchofthis heat is released
during methanation. In the coal hydrogenation route
(path 2) only half of the coal carbonis gasified and much
less heat is consumed than in the steam-oxygen gasifi-
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cation route. Consequently there is a lower demand on
heat recovery, less equipment and reducedheatlosses.
The approach being used by British Gas in a joint

programmeof work with Osaka Gasis to pulverise the
coal and feed it as a dry powderin dense phase flow to
an entrained flow reactor in which recirculation and
mixing of the reactants with the product gas is in-
duced!'. Recirculation within the reactor avoids the
necessity of high preheat temperatures, by heat exchange
or by oxygen addition. Reaction between hydrogen and
the morereactive coal species is very rapid and the coal
particles are converted to a highly porous char. Because
of the high velocities and short residence times and the
dispersed nature of the feed, it is possible to achieve very
high throughputs even with caking coals. Development
of this process conceptis being carried out on a 200 kg/h
plant that operates at 70 bar pressure (Fig 9). At tem-
peratures of 1000°C methaneis the main product. By
reducing the temperature to 850°C about 10% of the coal
is converted to an aromatic liquid. The co-production of
liquids and methanecould in the long term become an
attractive proposition.

Conclusions

In the next decade the energy industries will face in-
creasingly stringent limits to air emissions, and other
environmental constraints. The CEGBhasalready taken
firm and positive steps to reduce SO, emissions by 30%
before the end of the century by installing flue gas
desulphurisation. This is a field in which there has been
rapid development and manytechnical innovations. The
direction of future developments andthe rate of technical
progress will depend on future legislation — the current
view being that it will become morestringent.

Alternative technology that could have a major impact
on the use of coal is expected to emerge in the 1990s.
Oneof the technologies with big development potential
is gasification combined cycle powergeneration. Major
advancesare to be expected in the engineering ofgasifi-
cation systems and in gas turbine developmentthat will
make this concept both economically and environmentally
attractive. Already electric utilities abroad are turning
to IGCC as offering the best cost solution to meeting
progressive growth in demand.If these developments are
pursued there are good prospects that gasification will
offer an economically attractive key to the clean use
of coal.

References
1 HOLT N A (EPRI). IGCC Developments in the USA.

6th International Conference on Coal Technology,
London, 1987.

2 KNIZIA K. The Coupling of Coal and Nuclear Energy
for the Long-Term Supply of Energy and Raw Materials.
13th Congress of the World Energy Conference, Cannes,
October 1986.

3 Coal Gasification Systems: A Guide to Status, Appli-
cations and Economics. EPRI AP-3109, Project 2207,
June 1983.

 
Fig 9: Coal hydrogenation pilot plant

4

10

11
p
i
a
s

ais
ss

ia
dt
p
t

n
e

VEENJ et al. Kombinnertes Gas/Dampfturbinenkraft-
werk Basierend auf den British Gas/Lurgi Kohleres
Gasungs Verfahren. Bundesminesterium fiir Forschung
und Technologie, April 1985.
Evaluation of the British Gas/Lurgi Slagging Gasifier
in Gasification Combined Cycle Power Generation.
EPRI AP-3980, Research Projects 2029-5, 2029-6,
March 1985.
BAKERC R. Low Purity Oxygen Saves Energy in Coal
Conversion. Hydrocarbon Processing, 75, July 1981.
Advanced Air Separation for Coal Gasification Com-
bined Cycle Power Plants. EPRI AP-5340, August 1987.
DAVIS L B, HILT M B and SCHIEFERR B. NO,
Emissions from Advanced Gas Turbines Fired on MBTU
Gases. EPRI Contractors’ Conference, October 1986.
SHEPHARDFE and WATKINSD M (British Gas).
Some Environmental Aspects of Coal Gasification. EEC
Symposium on the Gas Industry and the Environment,
Stuttgart, October 1986.
DENT F J. Methane from Coal. The Ninth Coal Science
Lecture, October 1960.
BORRILL P A and THATCHERD R P (British Gas).
Coal Hydrogenation. Institution of Gas Engineers
Communication 1310, 52nd Autumn Meeting, London,
November 1986.

 

Acknowledgements
This paper is published with the permission of British
Gas. The help is acknowledgedof staff at the Midlands
Research Station, particularly G W Rees, in the prepar-
ation of the paper.
O

 

IMPORTANT NOTICE: Gasification — status and prospects
will now be held at the Crown Hotel in Harrogate, Yorkshire

on 9-11 May 1988
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Electronic energy management

Business opportunities in
boiler control systems
Allan P McHale MInstE*

Each year some £4.5 billion is spent on fuel to fire the UK non-domestic boiler stock.

The average age of the 500 000 population of boilers is more than 10 years and in that

time great advances have been madein the capacity and capability of microprocessor

controls. There is undoubtedly an enormouspotential to retrofit existing boilers with the

latest controls both to improveefficiency of production and utilisation

Since the oil crises of 1973 and 1979, energy costs and
sometimes availability problems have created major
changes in the types of power and heating equipment
used, with energy efficiency being a major selection
criteria. With time almost all practices of design and
specification have been reviewed and set alongside new

_ alternatives. Such changes have reduced the demandfor
certain types of boilers and there has been a general trend
to separate hot water and space heating and decentralise
its production in order to improve energyefficiency.
However, microprocessor based energyefficient controls
retrofitted to the existing boiler stock could reduce the
UKenergybill by hundreds of millions and reverse some
current practices in installing new equipment for space
and water heating’.

UK boiler stock
The UK population of non-domestic boilers over 45kW
size is almost 500 000. It comprises three basic types;
watertube, firetube and ‘other boilers’. Each type has
many differentsizes, fuels fired and differing load factors
and therefore making any judgementonthecost effective
benefits to be gained from incorporating improved
controls is impracticable without a database that contains
this comprehensive information. Overthelast three years
my companyhasbuilt up from manydifferent sources
a database that contains this information and based on
this knowledge developed a modelto assess the latent
demandforretrofitting existing boilers with the latest
energy efficient controls.

Fig 1 showsthesize distribution of each of the three
basic types of boilers; watertube, firetube and ‘others’.
This clearly demonstrates the importance of each type
of boiler within different size bands, and the fact that
‘other’ boilers, then firetube boilers and then finally
watertube boilers dominateas size of boiler increases.

Fig 2 showsthe boiler stock by load factor. With 86%
of all boilers operating below a 20% load factor it can
be assumed that a high proportion of the boiler stock is
oversized and would therefore greatly benefit from such
control strategies as sequencing, optimum start and
modulation of firing over a wide range coupled with
oxygen trim.

Technology
It is the microprocessor that has madeit possible for new
energy efficient controls to be developed that provide
significant improvements on conventional products. The
microprocessor has made controls more flexible per-
mitting strategies to be altered and to be adaptive to
 
* Director of ProPlan
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Fig 1: Boilers by type andsize

BA, watertube [J Other

changing conditions. More accurate precise control has
been possible through direct digital control and the cap-
ability to be networked to other microprocessor products
has allowed more comprehensive strategies to be
developed.

In general, manufacturing costs are cheaper than
electro-mechanical products and they are inherently more
reliable and safe. While hardwarecosts will fall and more
simple, easier to understand/operate products will be
developed, no major changeswill take place during the
next few years that will provide an appreciable advance-
ment in customer benefit. In the long term intelligent
silicon sensors that contain a transducer, power supply,
inbuilt processors and a communicationsinterface for
digital signals will revolutionise boiler control instrument-
ation but this technology will be imported from the
automotive market.

There are three broad categories where the micro-
processor has spawned new products; comprehensive
boiler management systems (CBMS), burner management
systems and discrete single function controls for, say,
boiler sequencing and blowdown,andso on.

CBMS
In the first category suppliers have either developed
productsspecifically for controlling boilers or have used
functional outstations from the building energy manage-
ment (BEMS) andprocess controls businesses and have
then built in boiler house control strategies. The BEMS
route has been commercially moresuccessful to date for
it has benefitted from the low cost hardware and its
acceptance by consultants/specifiers in the building
controls market. Those products specifically designed for
the boiler house are generally more expensive but do
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have some advantagesin their programmesfor reporting
on energy consumption and performance.
CBMShas allowed strategies controlling efficient

production of steam or hot water to be linked to those
covering its utilisation. Through this adaptive control
has been possible on boiler sequencing, optimum start
and shut-down. Coupled with moreprecise control CBMS
has been able to show savings of 15% on the energybill.
In addition other functional boiler microprocessor based
sub-systemssuch as oxygen trim and burner management
systemscan be integrated through either RS 232 links or
other direct standard interfacing techniques.
CBMShas at the sametime automated the boiler house

and reduced the need for manpower. In one particular
case for an outlay of £100 000, labour costs were cut by
£65 000/year and a fuel saving of £40 000 was achieved
in the first year of operation.

Burner management systems

The latest developments in this field have incorporated
a microprocessorwith high precision servo meters. This
has enabled high accuracy positioning of both fuel and
air dampers. Typically the positioning of each servo-motor
is able to set 0.5° giving some 360 individual control
positions for both the fuel and air actuators compared
with 50 for the conventional potentiometric control
actuator. Direct drive reduces the hysteresis effect while
the microprocessor unit is able to store information on
optimum fuel andair ratios for each position of the servo-
motor and thereby provides self adaptive control.
Proportional plus integral control allows the boiler flow
temperature to be controlled within 1°C under varying
load conditions. Micro-modulation has been able to show
savings of between 10 and 20%on the energybill.

Exhaust gas analysis can also be incorporated and
provide a final trim to the air damper position, whilst
the microprocessor units of a numberofboilers ona site
can be linked together and programmedto provide an
intelligent sequence control.

Otherenergy efficient controls

Although CBMS and burner management systems
normally have a much greater impact on reducing fuel
consumption,discrete single function controllers presently
take the majorshareofsales in the retrofit market. The
main reasonfor this is that having a much lowercapital
costit is easier to get investment approval and in many
cases although energy savings in overall terms is very
small the investment can often be returned within a year.
Oxygentrim,total dissolved solids control (TDS), boiler
sequencing, optimum start/stop are amongst the more
popular discrete microprocessor controllers. Quite recently
one UK manufacturer has introducedan ‘intelligent blow-
down system’ to overcomethe problemsofscaling on the
conductivity probes and fouled modulatingvalves. In this
system the TDSprobeis placed in the make-upwaterline
down stream of the water treatment plant. A micro-
processorusesthe signals from the feedwater TDS probe
along with the signal from the feedwater flow transducer
to calculate the blowdown required. One of the major
advantages of such a system is that by metering the
feedwater into the boiler and deducting the blowdown
quantity an accurate measure of steam production can be
obtained without a steam meter.

Boiler sequencing control offers possibly the greatest
single energy conservation measure, particularly for steam
boilers but bringing boilers on line to match demandis
made complicated by the problem of starting steam
boilers. Different control strategies are used but the most
commononeis to monitor the steam headerpressure of
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each individual boiler. If demand is light one boiler
operates while the others are maintained ona sliding scale
of readiness. As steam demandincreases the pressure on
the first standbyis raised and the next, boiler is brought
into a state of readiness. This is achieved by a micro-
processor whichcalculates the error between demand and
the header pressure and then adjusts the target pressure
levels of the remaining boilers. These controllers can be
interfaced without compromisingexisting safety systems
and full manual override control is normally provided.

Forces that will determine demand
There are two sets of forces that can work to both
expand and contract demand,these are external forces
on which the supplier has no control andinternal forces
which he can influence.

The major external forcesare energycosts, fuel policy
and investment in new construction and industry.
Increases in energy prices meansgreater savings for the
same degree of improvedefficiency, a shorter payback
period andthereforelessrisk in investing in energy con-
servation measures. Changesin fuel policy, for example,
the moveto coalin the early 1980s, provides the oppor-
tunity for supplying new controls as does the introduction
of dual firing to ensure against availability problems.
The mostlikely scenario to 1995 is very little change in
real energy prices and adequate supplies, butit is quite
possible that prices will fluctuate as oil pricing strategies
and availability is unlikely to remain stable during this
period. Thenet effect on demandwill be broadly neutral
duringthe nextfive years and additional business through
fuel substitution is unlikely. New construction in the
public, industrial and commercial building sector is
forecast to increase to the end of this decade and conse-
quently demandfor space heating and hot water plant
will produce some small growth for boiler controls.

If energy costs remain at today’s levels then internal
forces such as product andinstallation costs will become
majorfactors in influencing demand.Thelast five years
have seen a major reduction in the cost of electronic
controls and this combined with a significant improve-
mentin their effectiveness has provided more products
that can achieve an acceptable return on their investment.
Installation costs are a very significant part of the total
installed price and this we believe is wherefurther gains
wait to be made,butintegrated boiler control packages
using BEMSfunctional outstations have already made
some headway. Labourconservation through automation
of the boiler house and improved management inform-
ation will be powerful motivators for increasing demand
and ones that the suppliers can influence.

For the biggest numberofpotential investors energy
costs form a small part of overhead charges and a con-
stant and unremitting campaign will be needed to make
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all aware of the benefits to be accrued both in the short
and long terms from employing the latest microprocessor
boiler controls. The Energy Conservation Demonstration
Project Scheme (ECDPS) has provided a very useful
testing ground for some concepts of heating and boiler
controls but it seems likely that we have now seen the
major thrust of the Government’s campaign. Suppliers
will have to take up theinitiative and ensure that their
marketing budgets include adequate resources for spread-
ing the message.

Despite the benefits to be gained by employing these
latest controls the uptake of this technology has been
slow. There are a numberof reasons for this including
the fragmented natureofthe boiler stock and low priority
for investment in the boiler house. However, the main
reason whythis £1.38 billion latent potential has not yet
been adequately penetrated is because suppliers have not
implemented appropriate marketing strategies. Those
companies from the BEMS market are howeverbringing
with them their marketing skills that have already
developed a new business in building controls and we
nowexpect the marketin energyefficient boiler controls
to grow quickly.

Millions
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Market potential
From ourdatabase of the UK non-domestic boiler stock
it has been possible to develop a model on which we can
test the economic validity of retrofitting boilers with
different types of control systems. Fig 3 showsthat the
total economic marketpotential for retrofitting the boiler
stock with the latest microprocessor based energyefficient
controls to be some £1.38 billion (Curve A) but weesti-
mate that market demandto the year 2000 will not exceed
£627 M at 1987 installed prices (Curve B).
The economic market potential has been established

on the basis that the investment costs would be recouped
within three years from savings in energy costs alone.
No attempt has been madeto take accountof savings on
labour costs through automation.

Actual demandis based onthe fact that not all owners
of boilers would consider a three year payback to be
sufficient to justify investment, not just on the basis of
investmentcriteria but in somecases because the boiler
and/or premisesis close to the endofits usefullife.

Nevertheless viewed from the present base of annual
sales of £20 M a latent demand of £627 M is a dramatic
prospect and with a boiler stock of 500 000 having an
annual fuel bill of £4.5 M, this robustness makes it a
particularly attractive market.

Reference
1 Boiler Controls and Instruments — Business Opportunities

1987 — 2000 by ProPlan.
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CALL FOR PAPERS
INDUSTRIAL ENERGY

MANAGEMENT CONFERENCE

Intent

TheInstitute of Energy and associated societies
are organising an international two-day
conference in May 1989.

The conferencewill interest

— Production and financial directors and
managers

— Energy managers and consultants
— Process designers
— Equipment designers and suppliers
— Academicsinvolved with industrial energy

use
— Fuel suppliers

Papers are being soughtunderthe following
headings:

— Technical developments to reduce energy
costs in unit processes

— Energy use in specific industries
— International comparisons
— Energy management systems and

techniques
— Interaction of process design and operation

with energy management
— Economics of energy conservation
— Communication and training as an aid to

conservation
— Financing of energy investment(including

contract energy managementfor industry)

Allpapers should concentrate on industrial application
and, where possible, should relate to specific
problems and achievements.

Authors will be allowed 20 minutes for presentation.
Final paperswill be invited by the end of December;
and all papers accepted will be preprinted and
despatchedprior to the conference.

ABSTRACTS OF NOT MORE THAN 300 WORDS
SHOULD BE SENT BY 30 APRIL, TO:

Conferences Department,
TheInstitute of Energy,
18 Devonshire Street,
London W1N 2AU

Bd | do not wish to submit a paperbut | would
be interested in attending the conference.
Please put me on the mailinglist for all future
publicity.

NAME: isi ieranusiepeanbeeen
ADDRESS|.80Aaee
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FEANI

The European engineer
G F W Adler OBE BSc(Eng) DIC FEng FIChemE FIMechE FBIM EurIng*

On 28 October 1987, an historic and impressive ceremony took place in the Luxembourg
Palace in Paris, when the first 60 European Engineersreceived their titles from Alain
Poher, President of the French Senate, himself an engineer and recipient of European

Engineer certificate No 1. The largest national contingent was from the UK, 10 Chartered
Engineers representing all sections of the profession and symbolic of the very many
institution members who will now wish to usethetitle

The Paris ceremony wasthe culmination of four years’
intensive negotiation and international collaboration
within the European Federation of National Engineering
Associations (FEANI), in which the UK delegates played
a prominentrole.It is important that all UK professional
engineers understand the backgroundandthe significance
of the new FEANIregister and of the European Engineer
title.

What is FEANI?
FEANI, foundedin 1951, is the European Association
of National Engineering Associations. It represents 1M
professional engineers in its 20 member countries, which
includeall the countries of the European Community.
Its headquarters are in Paris, where there is a permanent
secretariat led by the secretary-general, Marcel Guerin.
The current president is Anders Thor, from Sweden, and
I am oneof thesix vice-presidents.
FEANI’s main aimsare fo secure the recognition of

Europeanengineering titles and to protect thosetitles, in
orderto facilitate thefreedom of engineers to move and
practise within and outside Europe; and to safeguard and
promote the professional interests of engineers.

Howis the UK represented?
Each national memberis represented by a committee
(the National Committee for FEANI) having a named
secretary-general and by delegates to the various FEANI
boards and committees, which are chosen by the National
Committee.

In the UK,the appropriate bodyis the British National
Committee for International Engineering Affairs, of
which I am currently chairman. This is administered by
the Engineering Council and hasrepresentatives from all
the nominated chartered engineering institutions, from
the Fellowship of Engineering and from the Engineering
Council. Its secretary-general is Prof Jack Levy,director,
Engineering Profession at the Engineering Council.

Why is there a FEANI?
Since 1970 there has been a FEANIregister of engineers,
which sought to set and equate qualification standards
in the membercountries. Registrants were provided with
a ‘passport’ intendedto facilitate freedom of movement
andthe right to practise in Europe.

This earlier register was, however, beset by problems
of comparability of the widely-differing engineering edu-
cation systems in Europe.In particular, the validity of
the UK system of formation,involving training and pro-
fessional experience, as well as education, was disputed
 

* Chairman of the British National Committee for International
Engineering Affairs. He is a memberof the Engineering Council
and a past-president of the Institution of Mechanical Engineers
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by European countries whichrelied entirely on a rather
lengthier academic education process. This disagreement
greatly reduced the effectiveness of the register and
increased its complexity, so that only a few thousand of
the one million engineers have registered (the biggest
contingent being from the UK).

Four years ago, the newly-formed British National
Committee again addressed this problem and came up
with a radically new approach which immediately received
the strong support of FEANI membersandled to the new
register and the European Engineertitle.
The concept was simply to consider the quality of the

end product of the formation process and to agree that
a numberof different formation routes had equal merit.
This led to a numberofalternative formulae being agreed
for entry to the register, which is in two parts, Group 1
and Group 2. Thus, of particular interest to the UK appli-
ant are the formationalternatives defined as follows:

@ Group 1: B+3U+1T (for those en route to, or
who havealready, Chartered
Engineer status). Regist-
ration in Group 1 is a
necessary pre-requisite for
the European Engineertitle
(see below).

@ Group 2: A+2ET+1T (for those en route to, or
who are already, Tech-
nician Engineers).

represents a good secondary edu-
cation, validated by the award of
a recognisedcertificate at about
the age of 16 years.

B represents a high level of second-
ary education, validated by one
or more official certificates
awarded at about the age of
18 years.

U represents a year (full-time or
equivalent) of approved engin-
eering education, given by either
a university or other recognised
body at the university level.

T represents a year (full-time or
equivalent) of technical engineer-
ing training, supervised and
approved by either a university
or other recognised educational
institution, or by an official
national body as part of en-
gineering formation.

ET represents a year (full-time or
equivalent) of approved engineer-
ing education, supervised and
approved byeither a technical
school, college or similar body,

Where A
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as part of a programmeof en-
gineering formation.

You will see that the above formulae (which I have
chosen from the several FEANIalternatives provided)
describe a minimum standard whichisatora little below
that of Stage 2* of the appropriate parts of the UK
Engineering Council’s register. It is the intention of the
British National Committee to establish Stage 2 as the
level for entry to Group | (potential Chartered Engineers)
and Group 2* (potential Technician Engineers) of the
FEANIRegister.

What is the European Engineertitle?
FEANIrecognises that the above minimum standards for
entry to the register do not describe the fully qualified
engineerin the professional sense. A higher standard has
therefore beenset,initially in Group 1 only, for the fully-
qualified professional. Group 1 registrants who match this
level will be able to apply for and usethetitle European
Engineer (Eur Ing).
The minimumstandardset for Eur Ingis a seven-year

formation package of education, training and profes-
sional experience, similar to the current requirementsfor
Chartered Engineer. This may be considered a vindication
of theUK formation system sinceall the FEANI member
countries now recognise that a professional qualification
in engineering needs, in addition to education, elements
of training and experience in a planned and monitored
package.

Who can apply?
To become a European Engineer youfirst have to be a
FEANIGroup| registrant, but both can be applied for
at the same time. The equivalent standards in the UK
system are Stage 2 of the Engineering Council’s Register
for FEANI Group 1 and Stage 3, that is Chartered
Engineer, for Eur Ing. There should be no problemsfor
those Chartered Engineers whose formation includes a
university degree. For those with other educational
qualifications (eg HNC and endorsements), the British
Committee for FEANIwill seek to establish their equiva-
lence on a case bycasebasis, with the target ofeligibility
for all Chartered Engineers.

How you can apply
Application may be made on a form available from the
Institute of Energy (contact the Membership Department).
Completed forms must be returned to the Institute with
the fee (see below). The Institute will verify your
qualifications and transmit the form to the British
Committee for FEANI which is empowered to confirm
your entry to the FEANIregister. Your Eur Ing appli-
cation, with the British Committee’s recommendation,
goes to FEANI’s Register Commission for approval.
FEANIregistrants are provided with the FEANI

certificate or ‘passport’ and European Engineersreceive,
in addition, a certificate which is suitable for framing,
signed by the president of FEANI.
When youare a European Engineer, you can use the

EurIngtitle, which will be standard throughout Europe.
TheBritish National Committee has recommendedthat
this title should be used as a prefix to your name,so as
 

* The Engineering Council’s register is organised in three stages;
Stage 1 denotes that a person has an appropriate academic
qualification. Stage 2 denotes that the appropriate training has
been gained. Stage 3 denotes that appropriate experience, including
some of a responsible nature, has been gained. It is only at
Stage 3 that the titles Chartered Engineer or Technician Engineer
can be used

+ Group 2 of the FEANIRegister is not yet open
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to distinguish it clearly from the national qualifications.

However,it is understood that some European countries

are intendingto use it as a suffix and more consultation

is taking place on this issue.

What next ?
The FEANI Register Commission is now turning its
attention to Group 2 of the register and expects to have
this operational in the near future, using the same appli-
cation mechanism as described above for Group 1. The
Commissionalso wishes to provide a higherlevel qualifi-
cation for Group2 registrants (broadly corresponding to
our Technician Engineers), of a similar character to the
European Engineertitle, but it may be some time before
this is instituted and thetitle decided.

Ofgreat importanceare current negotiations in Brussels
which wehope will lead to the incorporation of the Eur
Ing concept into a European Community Directive for
Engineersrather than engineering coming within the scope
of a general directive. If we can bring this about,it will
increasethe legal and contractual significanceofthetitle
and, by implication, set the seal of European approval
upon the UKsystem of engineering education and qualifi-
cation. It will not, however, take the place of our own
system ofqualifications andtitles, but be additionaltoit.

Some questions and answers
Q. Whatif I am already on the old FEANIregister?
A You mayremain onit until your current period of

10 years expires. At any time during this period you
may apply to transfer to the new Group register,
having paid the appropriate fee (see below).

Can I apply for Eur Ing without being on ortrans-
ferring to the new Group | register?
No. You need to be on the new Group registerfirst,
but both applications can be made simultaneously.

Will all Chartered Engineers be automatically eligible
for Eur Ing?
Not initially. The British Committee will seek to
establish, during the first year of operation,that all
Chartered Engineerssatisfy the FEANI requirement.
Theywill start with thosesatisfying the current BER
and previous CEI requirements and make case-by-
case progress with applicants having a different
educational basis. The aim is to establish the general
case for all Chartered Engineers, on the merits of
our own strict registration methods.

How muchwill it cost?
An application for entry to the FEANI Group 1
register will cost £25, and will be renewable at the
samecost every five years. An application for the
European Engineertitle will cost £60 once andforall,
but subject to Group registration being maintained.

Can I apply now?
For Group 1| registration and Eur Ing: Yes.
For Group 2 registration: Not yet, but it is hoped
during 1988.
Will I have to give up my UK qualifications andtitles?
Certainly not! Not now,norafter the Single European
Act of 1992. But the Eur Ingtitle will be increasingly
important and useful in the future.

Q Must I maintain my Institute membership and
Engineering Council registration in order to retain
registration as a European Engineer?

A You must be on the Engineering Council’s Stage 3
register and this means that you should maintain your
Institute membership as a Chartered Engineer.
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Greenhouse effect

The cost of pollution*
Andrew Stobart BSc CEng

Upsetting the world’s environmental balance costs money to do it, and will cost a lot
more money to undo it. Two courses are open to mankind: either to insure against
trouble, and possible disaster, or to invest in means of containing or even reversing the
trend towardsecological calamity. Is mankind prepared to pay the price? Do ourrulers
even know what price may have to be paid, and for what? Have governments, besotted
by the supposed enmity of their neighbours, considered that their expenditure on arms
may have to be replaced by expenditure on protection from anotherperil, a rise in sea
levels? Or do wejustsit idly by and, like King Canute,tell the tide to retreat. It didn’t

for him and it won’t for us. A ‘Canute’ approach could cost less in the short run, but
more in the long run

Since the Industrial Revolution started some 200 years
ago, mankind has increasingly used fuel and power
sources which involve burning carbon compounds.Before
then wind,tides, flowing water, oxen, men, horses and
elephants provided most of the power. In general these
sources Of power and energy had little effect on the
atmosphere,as the ‘pollution’ either did not exist, or was
recycled. The lower numbers of the world’s population
also helped. Coal was used to boil kettles. It still is: a
powerstationis a large kettle, with additions; the fuel may
be coal, oil, gas or nuclear, but the principle is the same,
one boils water.

Oneview of technology can be the numberofuses to
which it can be put. Nuclear power has two: to make a
loud noise or boil water. Renewable energy hasthree or
more: to boil water, to create mechanical power, or to
create electricity. So ecological considerations apart, there
are advantages with renewable energy sources overfossil
fuels.

All the industrial development has meantanincreasing
demand for fuel and resources, and some ofthese are
starting to becomedepleted. In general, resources per head
of the world’s population are declining fast.! The more
easily won sources get used upfirst, leaving the more
costly until later. This again will mean that actions to
counteract problemswill be more expensivein the future.

All this great, and increasing, burning of carbon
compoundshastworesults: carbon dioxide and heat. The
heat is useful but eventually goes to join the heat in the
atmosphere; the carbon dioxideis rarely used, except in
one chemical works which uses boilerhouse gases to make
aspirin. But the world’s ability to re-absorb more carbon
dioxide than that generated bylife formsis limited, so the
amount remaining in the atmosphereincreases, and has
been increasing steadily over the last century. More carbon
dioxide makes the atmosphereable to retain more of the
sun’s heat, as well as restricting the heat loss of that
generated from the fuels. So the atmosphere warmsup.
This is knownas the ‘greenhouseeffect’. Other gases also
contribute to this effect?-+. Even nuclear heat is con-
sidered by some to be contributing to the atmospheric
warm-up.° Some also cause other problems, like the
destruction of the ozonelayer in the Antarctic which may
have dire, but different, consequences for the
ecosphere.°

All this sounds complicated,so let’s hear what a pastor
in the Deep South oncetold his congregation whentelling
them aboutHell. ‘Brethren,’ he said, ‘Ah’m goingtotell
you about Hell. Now de Lord set dis earth revolving
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round an axis. An’ to keep dat axis runnin’ nice an’ sweet
an’ cool, de Lord pouredlots of oil an’ grease roun’ dat
axis. But dere’s folks in Oklahoma, folks in Arkansas,
an’ folks in Texasasis diggin’ holes andstealin’ de Lord’s
oil an’ grease. An’ one day datoil an’ grease is goin’ to
run out an’ dataxis is goin’ to run dry, an’ dataxis is goin’
to run hot ... an’ dat, Brethren, is goin’ to be Hell!’

So, if the world’s atmosphere gets hotter, what then?
Wewill use less heating, you say? Possibly, but we might
then use moreair conditioning. Just as big a power con-
sumer. Thescientists tell us of several probabilities?-4.7-°.
Oneis that the sea will warm up, and thus expand. (Warm
wateris less dense than cold, run the cold waterinto the
bath gently after the hot, and youwill find that it stays
on the bottom.) Thesealevelwill start rising. This, plus
the general heat-up,will start faster melting of the polar
ice caps, and glaciers in general.

According to Dr Maynard Miller, an American
scientist, this is already happening.'? The rapid
movements of the Mount HubbardGlacier in Alaska are
one sign. Rapid melting of other glaciers is also being
reported. This will further raise sea levels, and accelerate
the process generally. A report some while back also
mentioned a possible very rapid melt, once warmerseas
get over rock shallowsin the Arctic and get undertheice
cap. The Russians have had an Antarctic research station
vanish on a huge breakawayiceberg recently. This sea
level rise is the subject of investigation by such bodies as
the Institute of Oceanographic Studies in Birkenhead’.
Thetimescale has beenset at anything from 30 to 70 years
ahead for a one metre rise. Someset it much higher, much
faster.’

Official sources in the UK havein the main turned a
blind eye to the invisible pollution andits possible effects,
although a recent conversion to considering sulphur
dioxideis perhapsa sign of some changes. Using Nelson’s
eye is now nolongerviable. If officialdom persistsin this,
the eventualresult will be to sink Nelson with the stinks.
Some official comments are as follows: Royal

Commission on Environmental Pollution: ‘We have
done no studies on the problem to date’.

Royal Institute of Chartered Surveyors: ‘We have no
information on the subject’.

Departmentof Transport: ‘Theeffect (of the rise) on
port operations must be highly speculative’.

 

* This article first appeared in the Summer 1987 edition of The
Scorpion whichis available from: BCM 5766, London WCIN 3XX
at a cost of £2
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Southern Water Authority: ‘I have noidea ofthe effect
of the changes(in sea level) that might occur’.

Building Societies’ Association (referring to the
Thames Barrage): ‘The problem was identified,
precautions taken, and contingency plans drawn up’.
(A positive approachat last.) ‘A house under one-and-
a-half metres of water is neither mortgageable nor
insurable’. (Quite.)

Ministry of Agriculture: ‘A great deal of money has
and is being spent on sea defences, but therises in sea
levels so far have been small. We will continue to devote
funds to monitoring the situation closely’.

Financial Times Legal Queries Service: ‘You could not
sue anyoneforthesealevelrise; it would be treated as
an act of God’. (Caused by man?) ‘The land newly
covered at high tide would revert to the Crown’. (Atleast
someone gains?)
The Treasury: They referred to the remarks made by

the Ministry of Agriculture, to which they had nothing
to add.

Political parties: Only two of the four main political
parties replied. They have ‘a concern about the
environmentand are studying the problem’.
The Anglian Water Authority: ‘We need a major

investment programme’.
The Dutch havetaken a different view. First, they have

spent a very large amountin newsea defences, to counter
the problemscaused by the 1953 flooding, butit has taken
33 years to complete the work. Second, a recent
conferencestudied the cost of raising the bridges over the
canals, and other expectedcostsof a rise in sea levels; this
seems a practical approach and further conferences are
proposed.!! If the UK Governmentcontinuesto dither,
as it usually does,it will be safer to move to Holland than
to stay in the South East.
The Department of Transport comments do nothold

up. Replies from 64 ports to a questionnaire on what
effect certain sea level rises would have produced the
following: Four welcomedit: they were short of water
depth. Eight said that there would be no problem. Four
navy establishments had no comment(covered by the
Official Secrets Act). Eight said that the questions were
too technical. Two said that the problem would betidal
changessilting up the port. Thirty-eight (over 50%) said
that there would be expensive problemsat a rise of one
metre; 25% of the ports would have to shut down, and
the remainder spend large sums; 16 did not know how
much, two quoted ‘multi-million pounds’, andthe rest
added up to some £43 M amongsmall ports.

All the work needed to insure against trouble, or to
prevent it, will cost money — vast sums of money. The
Government, judged by its attitude to farmers’
compensation over Chernobyl, will not help much. You
cannot insure against a rise in sea levels: two Lloyds
brokers and the Association of British Insurers tell me
that. This is also a good pointerto therise beinglikely
to happen. If there was even slight chance ofit not
happening, I cannot see the money boys missing that
opportunity. But they say they will not bet onthesea level
rise not happening. And Lloyds of London makea lot
of moneyby accurate forecasting of the chances.
So whowill have to pay? Weall will — and perhaps,

therefore, we shouldview prestige, energy-using projects,
such as the Channel Tunnel, with less favour and turn our
attention to major public worksprojects, to safeguard the
low-lying lands in the UK,its port facilities, and the
drainage system. Sewage backing up can bevery nasty.
This is the cost of insuring against trouble.’

Sea walls, and so on, are the insurance against the
problems which may come from the ‘greenhouseeffect’,
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alternative energy sources are the investment to counteract

it. The Departmentof Energyis half-hearted aboutthis;
major energy producers don’t want to know. Out of some

42 venture capital concerns approached for possible
investment in wind energy: 17 said that it was outsidetheir
field. Nine said ‘notinterested’. Nine said that they could

not help now,possibly later. Three said that they could
not help at the moment. Fourare still looking intoit
(having given aninterim reply of ‘possibly interested’.)
So weare not going to get much help, quickly, from

the money men — in spite of the the fact that renewable
energy is one of the very few investments that actually
creates wealth, along with agriculture and mineral
extraction. It could, in some forms, be economic now”,
andit could provide the basis for an expansion of the UK
engineering industry, thus creating jobs.

One final thought on the insurance approach as

opposed to the investment-to-counter-the-problem

approach on the subject of increasing carbon dioxide
levels in the atmosphere. This gasis used as a stimulant
in resuscitation apparatus. In very high concentrations
(4%plus), one dies of an apoplexy. Weareall breathing
increased percentages, compared to our forebears. When
(if ever) will the concentration start to affect our
metabolism, and especially our mental processes? We are
all part of a universal chemical system: alter one part of
that system and youalter the whole.

Mankindis rapidly outgrowing his environment, and
possibly poisoning himself in the process. Preventionis
better than cure. Insuranceis just an expense, investment
can bring a return if properly done. The cost will be
enormous — are wé prepared to pay for it?'* We have
to face the problem and face it now.

William Rees Moggin a recentarticle said that he
welcomedthe ‘ecological pessimists as the alarm bell’.'’
I am pressing the bell push — now.
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Greenhouse effect and the energy industries, a meeting
organised by the Watt Committee on Energy and the

Institute of Energy is to be held in London on
14 April 1988. (See Special Announcements on p21)   
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Combustion, flames and
explosions of gases
(third edition)
B Lewis and G von Elbe
Academic Press, 1987
739pp. $69
When thefirst version of Lewis and
von Elbe appeared in 1938 the only
other major textbook on combustion and
flame propagation was that by Bone and
Townend entitled Flame and combustion
-in gases which had been published in
1927. The contrast was remarkable be-
cause although Bone and Townend gave
an excellent account of flame phenomena
the interpretation of flame chemistry
was based on the hydroxylation theory;
furthermorelittle emphasis was placed on
turbulent combustion. Lewis and von
Elbe’s book was an important contribu-
tion to the understanding of combustion
because it was based onthefree radical
theory of oxidation. The book was com-
pletely rewritten and republished as the
first edition in 1951. It immediately
became the classical textbook in this
field and gave excellent accounts of not
only combustion mechanisms but also
ignition, and especially turbulent com-
bustion. Muchofthis work had resulted
from the developmentof rockets and gas
turbine during the Second World War,
but also from the need to achieve greater
safety standards in coal mines and the
chemical industry. The second edition
was published in 1961 and again was
greatly welcomed. We now cometo the
third edition but published in a world
where there are at least 10 majortext-
books on combustion and flame, and
probably 100 booksonspecialist aspects
of combustion and many more review
articles.

Howdoesthis third edition of Lewis
and von Elbefare in such a world? The
bookconsists of four parts dealingfirstly
with chemistry and kinetics, then flame
propagation,the state of the burned gas,
and technical combustion processes. The
first part gives a good account of the
theory of free radical reactions and of
the mechanism of the H,/O, reaction,
the CO/O,reaction and an outline of
the hydrocarbon/O, reaction including
cool flames and engine knock. The
second part deals with flame propagation
and detonation. The coverage of laminar
flames is extensive and deals with the
adiabatic plane combustion wave,stabi-
lisation and quenching, flammability
limits, and ignition. Turbulent flames are
dealt with by an approach which combines
nicely the mathematics of turbulence and
the experimental aspects. Also dealt with
in part two are jet flames, detonation,
flamespectra,electrical effects and flame
photography. Part three deals with the
state of the burned gas and covers flame
temperature, radiation and flame emis-
sivity; it is backed by someuseful appen-
dices. The fourth part deals with technical
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combustionandis the shortest section;it
deals with industrial heating and internal
combustion engines in a very superficial
way. Thetitle of the book of course limits
the topics dealt with to only gases.
The bookas a whole gives a good over-

all coverage of combustion and flame
including both theory and experimental
techniques. It contains an admirable
amountof data in the text and the appen-
dices. It is not the most up-to-date book
on the market nor the most advanced, but
it gives an excellent overview of the
subject.
ProfA Williams

Understanding nuclear
power
H A Cole
Gower Publishing, 1988
410pp. £30.00

Information is provided on manyaspects
of the nuclear industry. The supply of
facts is generous enough to make the
book useful for reference on a lay
person’s bookshelf. Thatis praise, not a
sneer: the author’s aim is avowedly to
explain ‘in a way which can bereadily
understood by anyone’: heis not writing
for professional engineers orscientists.
The coverageis broad andthe intention

is to guide lay people to a technical
understanding of the industry’s workings.
In the process the author touches on
broader energy questions as well as the
history of nuclear power. Thereafter he
proceeds from general expositions of
radioactivity and the nuclearfuel cycle to
more particular accounts.
He devotes two chapters to uranium

exploration, mining and enrichment. The
composition of nuclear fuels and their
manufacturealso get two chapters. So do
the various types of powerreactor. Spent
fuel storage, transport and reprocessing
have a couple of chapters too. Radio-
active waste gets a chapter to itself,
as does decommissioning. Moderators
and neutron absorbers share a chapter.
Coolants rate their own chapter. Radi-
ation instruments dolikewise. Andradio-
logical protection gets the last chapter
before the author moves on to a dis-
cussion of plant safety, accidents and
safeguards against the spread of nuclear
weapons. An appendix lists organisations
in, or connected with, the British nuclear
industry and a bibliographyoffers further
reading.

Thebibliographyis one example of the
author’s effort to be even-handed, for he
includes titles from the nuclear oppo-
sition. The author is a Harwell man, an
electronics engineer, obviously pro-
nuclear but earnestly essaying objectivity.
His declared intention is ‘not to put the
case for or against nuclear power but
simplyto say‘‘like it or not, this is nuclear
power andthis is how it works’’.’ To  

which he adds: ‘Having read the book
you mayor maynot be morein favour of
nuclear powerbutit is hoped you will be
muchbetter informed aboutit and there-
fore in a better position to participate in
a meaningful debate with other rational
people about the pros and cons’.
The ambition is worthy but themeans

adopted for its achievement are not
uniformly good. The volumeis hardback,
well printed and copiously illustrated in
line and half-tone,andit looks morelike
a college textbook than a popularisation.
The authorresorts to mathematics despite
a dustjacket blurb claiming that nuclear
science and technologyare explained ‘in
everyday language’. Onthe other hand he
does seek strenuously for the common
touch (and sometimes too strenuously, as
whenhe over-indulges in italic passages
and exclamation marks). Inevitably there
are simplifications that may strike some
critics as excessive. For instance, he writes
that Niels Bohr ‘perfected the atomic
theory’ and whenhefirst uses the term
thermalefficiency he definesit as

amountofelectricity generated

corresponding amount of heat generated

which may beg a question or two for
somereaders. All this is nitpicking, how-
ever. The workis to be commended.
Arthur Conway

 x 100%

Optimisation of radiation
protection
IAEA,Vienna, 1987
605pp. 1240 Austrian Schillings
In 1977, the International Commission on
Radiological Protection (ICRP) issued
new guidelines on radiation protection
with a revised system of dose limits. From
these guidelines grew the requirement
that all exposures be kept as low asis
reasonably achievable, commonly known
as ALARA. Optimisation of radiation
protection is a similar expression.
The papers brought together in this

book therefore, span the decade from
1977 and review the extensively vast ex-
perience gained over the period. The
purpose of such a collection of papers on
the subject allows those in the field of
study to see whether the optimisation
principles are being successfully applied
and are working. It allows the reader
the opportunity to evaluate the method-
ologies thatareillustrated and to appraise
radiation protection principles, identi-
fying new potentials and limitations.
The book contains some 40 papers

from authors around the world. The
majority are in English, although sadly
the two papers from the USSRare in
Russian and an English abstract serves
only to frustrate the reader further.
The book appearsto cover the subject

matter very widely and in great depth.
There are three sections. The first  (Continued on p18)
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POLITICAL AND ECONOMIC

Electricity privatisation
CEGB makes three
The Governmenthas told Lord Marshall,
chairman of the Central Electricity
Generating Board, that the £27 billion
enterprise will be brokeninto three parts
whenitis privatised in two to three years’
time, reports the Financial Times.
The board, which owns all power

stations and the transmission grid South
of Scotland,will be allowedto retain only
about 70%of powerplantincludingall
the nuclear stations. It will be given the
right and obligation to develop a nuclear
power programmebased on a family of
four to five pressurised waterreactors to
be ordered in the next 12 years.
The remaining plantwill be hived off

as a separate private company,intended
to competein the generationofelectricity
andthe building of new powerstations.
This new company may havea generating
capacity of about 12 GW,equivalent to
12 large generating plants with a replace-
ment cost of around £10 billion.
The CEGBwill also lose ownership of

the national high voltage transmission
grid, which will be split off into a separ-
ate non-profit making company jointly
ownedby12 area distribution companies.

Theprivately-owneddistribution com-
panies will be the successors of the 12 area

boards, which at present buyelectricity
from the CEGB at a standard bulk-
supply tariff and sell it on to consumers.
The newdistribution companieswill be

given a major increase in power and
responsibility. This will include:
@ Thestatutory duty to keep the lights

burning and to meetall reasonable
demandsfrom electricity customers.
This obligation will be transferred
from the CEGB.

@ Theability to build their own power
stations or to form consortia to fin-
ance the building of powerplant by
an independent company.

@ Theability to buyelectricity from
whoeverthey wish.

M@ Ultimate control over the trans-
mission grid through joint ownership
of the grid company. Thesuccessor
to the CEGB maybegivena seat on
the board and might run the grid
under a managementcontractbutit
will be denied control.

The two Scottish boards, the South of
Scotland Electricity Board and the North
of Scotland Hydro-Electric Board,will be
sold separately as going concerns. The
SSEB will be encouraged to compete
vigorously with the remains of the CEGB
by exports from its surplus nuclear and
coal-fired generating capacity.
Source: Financial Times

 

Opencast coal
A new report
Current and projected levels of opencast
coal mining in the UKarenotjustified
by market or mining technology needs
andtherefore misuse valuable long-term
resources, according to a new report from
a working party of the Coalfield Com-
munities Campaign (CCC). The report
throws doubt on official claims that
opencast coal mining subsidises deep
mining activity and questionstheeffect-
iveness of current environmentalcriteria
in regulating opencast site approvals.
The report compares British Coal’s

(BC)claimsthat, for quality reasons, up
to three-quarters of present opencast out-
put could not be replaced by deep-mining
with two other findings. Thefirst from
the National Union of Mineworkers
(NUM)says only half (5 Mt) the opencast
output proposed by BC (10Mt)is neces-
sary, because modern coal preparation
plants and cutting equipment overcome
most of deep-mined coal’s former dis-
advantages. The secondis the Council
for the Preservation of Rural England’s
finding that only 2-4Mtof opencast coal
are essential. The report also finds no
reason to support BC’s optimistic pro-
jections for the coal market and therefore
points to the urgent need fora strategic
choice between closing more deep-mined
capacity or restricting opencast.
The report sees anyinclusion of already

incurred fixed costs in deep-mining calcu- 
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lations as irrelevant and also of far less
future significance than the environmental
and social consequences of new opencast
work.

It points out that the coal industry’s
losses are due to interest charges and
social costs and therefore opencastprofit-
ability which is said to subsidise deep-
mining can only be seen as a contribution
to the cost of past, not present, deep
mining.
The CCC report calls for a national

plan for opencast production based on
consultations with the coal industry and
local authority associations. This should
aim to avoid increased opencast output
at a time of falling demandandprevent
indiscriminate exploitation of valuable
high-quality coal reserves for short term
profit which would in turn trigger pre-
matureclosures of existing collieries.
Source: Coalfield Communities Campaign

Energy manager
National award winner
The winner of the Powrmatic/NIFES
National Energy Management Award for
1987 is Norman Sockett, for the past two
years energy manager for Inco Alloys
International, manufacturers of high-
gradenickel alloys in Hereford, reports
Energy Management.
Mr Sockett received his trophy and  

cheque for £1000 from Peter Morrison,
Minister of State for Energy, at the
Energy Managerof the Year lunch.

His energy management programme
yielded a reduction in energy consump-
tion at 8.1%, netting cost savings over
£300000 for the company. Capital ex-
penditure on energy efficiency over the
same period was £400 000.
Among the measures taken was the

decentralisation of heating and steam
supplies, and the replacementof factory
and office heating equipment. Only one
bailer is now needed for process steam,
making it possible to de-manthe central
boiler house. The elimination of the
cost of maintaining a steam distribution
system is saving an estimated £100 000 a
year.
Source: Energy Management

Transport fuel
Record demand
Accordingto statistics issued by the Insti-
tute of Petroleum, demand for petroleum
products in the United Kingdom fell by
almost 2.4Mt during the first nine
months of 1987 compared with that of
1986. A total of 53 562 864t was recorded
in contrast to the 55 929 589t of the
previous year.

There were record deliveries for the
transport fuels, which accounted for over
50%of total product demand. Derv Fuel
showed rise of 7.4%, Avtur (aviation
turbine fuel) 6.7% and motor spirit
(petrol) 3.2%. Gains were also shownin
demand for bitumen, ethane, and lubri-
cating oils and greases.

Demandfor fuel oil, naphtha/LDF,
and burningoil, fell by 25.7%, 18.9%,
and 6.2% respectively.
Source: Institute of Petroleum

Acid rain |
Plant lining project
Thefour leading rubber-lining companies
in the UK have formed a consortium to
providethe large-scale plantlining facili-
ties required to meet the CEGB’sflue gas
desulphurisation (FGD) programme. The
consortium, knownasthe British Plant
Lining Group (BPLG), has been formed
underthe auspices of the British Rubber
Manufacturers Association.

There are four members of BPLG and
they have specific experience of the
requirements of FGD, having supplied
staff for projects in Germany. Theindi-
vidual companies are approvedto various
recognised certification standards, in-
cluding MoD 05-24 and are experienced
in workingto the latest British Standard
6374 part 5.

In addition to manyyearsof specialist
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experience, the consortium will pool its
resources to offer comprehensive facili-
ties within easy reach of most UK power
stations. These facilities include auto-
claves up to 16ft by 30ft, large-scale manu-
facturing and storage, design consultancy,
materials supply and technology.
An adequate supply of trained liners

for work onsite or in the factory will
also be cruciai to the programme. Conse-
quently, the consortium plansto establish
its own training programmein conjunc-
tion with the rubber industry training
body, BRITO.
The CEGBhas announcedthatit will

inaugurate its programmebyinstalling
£600M of equipmentat twoofits largest
powerstations, Drax in Yorkshire and
Fiddlers Ferry in Yorkshire. Drax will also
have a limestone gypsum flue scrubber,
while Fiddlers Ferry will have a regener-
ative plant producing sulphuric acid for
commercial use.

It is estimated that the equipmentwill
reduce by 360000t the amountof sulphur
dioxide that British power stations emit,
or 15% of the total. The Drax installation
will be complete in 1995 and Fiddlers
Ferry in 1997.
Source: British Plant Lining Group

Batteries
To keep lights burning
The lights of London, Bonn and Paris
will never go out, at least, not com-
pletely, reports a new study, for more
than $1 billion a year is being spent on
batteries that sit quietly awaiting their
turn to take power.

Industrial batteries and fuel cells in
Europe* is a 325-page report that says
‘by far the most importantindustrial bat-
tery applicationis in the field of standby
power systems, wherethe greatest growth
is likely to occur’. Such back-ups account
for 36% of the spendingin the field, or
what was $357 M in 1986 andis expected
to be $459 M by 1992. Thetotal market,
the study says, should climb past $1.2
billion by then, in constant 1986 dollars.
The back-upelectricity is a particular

requisite now that computers are so wide-
spread. In the UK,forinstance, ‘the high
quality of the domestic main supply gave
little cause to install UPS (uninterruptable
powersupply) systemsin the past. Now
the extensive use of data processing,
especially in the financial services industry,
renders such installations imperative’.
Furthermore, particularly in London,the
profusion of various switching equipment
has made the main power supply wave-
form so variable that UPSis mostdesir-
able to maintain powerconsistency, even
withoutthe threat of a blackout.

In West Germany, a different con-
dition exists. Rather than a few large
concerns, there are nearly 650 firms
providing power, mostly mixed public/
private companies. There are on average
two breaks of supply a year that are
longer than a minute long, and about
1000 reductions to 70% of the supply
voltage. In France, the relative frequency
of main supply interruption hasled to a
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healthy demand for UPS equipment, the
report says. The major French applica-
tions for battery systems for alternative
powerare in conjunction with computers.

Technologically, primary batteries
(those with one cycle of operation, dis-
carded when spent) account for 42% of
the market and secondary batteries (re-
chargeable) 58%. Far and away the most
popular primarybatteries are zinc-carbon
Leclanche types, on which European
industry spent $215 M in 1986. Thefastest
growth, however, due to their great
longevity, will come in the lithium
primary batteries, forecast to rise by
more than 18%a yearin sales.
Amongsecondarybatteries, lead-acid

types predominate, and werethe best-
selling of any battery type, $363 M in
1986. The high cost of lithium units will
inhibit their growth as secondary batteries.
Fuel cells (which generate electricity rather
thanstoringit) are unlikely to see signifi-
cant sales volume before 1992, due to
cheaperalternatives for most applications.
Source: Frost and Sullivan

British technology
Goes to China
Over 1000 homesand businesses in Beijing,
China,are to be connectedto naturalgas
in an unusualjoint marketing project by
British Gas and 10 member companies of
the Society of British Gas Industries.
The society is the trade association for
contractors and gas equipment manu-
facturers.
A pilot distribution system is to serve

as a showcase for UKgasindustry tech-
nology in China, not only for Beijing but
for representatives from the many other
Chinese cities who are expectedtovisit
the site. The installation of polyethylene
pipes, pressure regulators, meters, and
associated equipmentwill be carried out
by the Beijing Gas Companyand should
be completed by the summer.
The extensive demonstration project

will serve 1120 premises, including
schools, restaurants and a hotel, as well
as homes. The opportunity exists to
extend the project on a commercialbasis.
Harding Bassett, HQ director of the
International Consultancy Service of
British Gas, said: ‘China plans to double
its energy output by the year 2000. This
project is a major opportunity for British
firms to demonstrate their expertise in gas
distribution to oneof the largest potential
markets in the world. Weare particularly
happyto have been able to organise this
marketing initiative with other British
companies, many of whom wealready
workclosely with at home andoverseas.’
Source: British Gas

Stop the brain drain
Support SCIENCE
At the end of 1987 some 3000 research
workers were involvedin intra~Community  

cooperation schemes thanks to a pro-
grammeoriginally launched in 1983 as
an experiment. The programme known as
the ‘stimulation plan’ has madeit possible
to lay the foundationsof the vital Euro-
pean researcharea, by ensuring mobility
for European research workers and giving
them the opportunity to becomeinvolved
in advanced research programmes in
other memberstates.
The programmewasset up in response

to the ‘brain drain’ to the United States
whennearly 7000 research workers emi-
grated between 1982 and 1985. Nine per
cent of the scientists employed in US
industry are now of Community origin
and the development of the Strategic
Defence Initiative, the so-called Star
Wars Programme,is now tempting many
others. To combat that the Commission
is now asking the 12 to agree to a major
initiative for the period 1988-92 to pro-
vide a climate in which intra~-Community
cooperation will be encouraged.
The Commission’s plan, which is

known as SCIENCE,would providefin-
ancial support of almost £117 M and
involve up to 8000 research workers by
1992. It will provide bursaries, research
grants and advanced training courses in
the fields of mathematics, physics, chem-
istry, life sciences, earth and ocean
sciences, scientific instrumentation and
engineering science, particularly in the
areas of fluid and solid mechanics.
Source: Community News (Wales)

Engineers
More flexibility needed
Fresh proposals for engineering training,
aimedat reflecting the greater employer
demandforcraft flexibility, are being
developed by the Engineering Industry
Training Board, reports the Financial
Times.

The proposals, known as the Coherence
Project, take the form of a new system
of competence specifications which will
allow the accumulation oftraining credits.
If implemented, the proposals will facili-
tate greater movementacrosstraditional
occupational boundaries.
The EITBis examiningthe possibility

of sub-dividing its present modulartrain-
ing programme, which replaced the old
apprenticeship scheme someyears ago,
into a range of discrete elements, for
which specific statements of required
competence could be made.

Trainees would have their achieve-
ments formally recorded and so accumu-
late credits towards chosen qualifications.
This would helpflexibility by allowing the
formal recognition of relatively small
portions oftraining.

In a new study on the employmentand
training of craft workers, the EITB says
that the project represents a likely way
forward to increase progression from
lower to higher levels of engineering
training and to reduce therigidities im-
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posedbystructuring training according to
traditional occupational boundaries.

Its report urges engineering employers
to think beyond immediate company
requirements to the collective needs of
the industry.
The EITBsuggests that the blurring of

occupational boundaries, resulting from
employerpressures for greater workforce
flexibility, has hit craft workers.
When newhigh-levelskills are required

craft workers mayeither be displaced by
technicians, or when de-skilling takes
place craft workers may be displaced by
semi-skilled machine operatorsor else end
up performing routine work for which
they are over-qualified.
The EITBis warning that, on present

recruitment trends, craft skill shortages
could worsen for the rest of the decade
even though total craft employment in
engineering is expected to continueto fall.
Of the 2 M people employedin thein-

dustry, the EITBsays that about 327 000
are classified in craft occupations domi-
nated by four sectors — machinery, metal
goods, motor vehicles and aerospace.

Since 1978 craft employmenthas fallen
both in absolute terms, from 530 000, and
as a proportion ofthe total engineering
workforce, from 18.1% to 17.1%.
Some 1800 women,or 0.5%, were em-

ployed in skilled craft occupations and
the EITBsays that despite its own and
others’ efforts the number of crafts-
womenin the industryis likely to remain
very small for the foreseeable future.
Source: Financial Times

Energy Park
Becoming more efficient
The Milton Keynes Development Cor-
poration (MKDC) has announced the
widening of its innovative energy effi-
ciency measures which will make all
future housing in the city as energy
efficient as houses in Denmark and
Norway.

During a visit to Milton Keynes, the
Minister of State for Energy, the Rt Hon
Peter Morrison MP, welcomedthe an-
nouncement under which the Milton
Keynes Energy Cost Index (MKECI),
first developed for housing in the unique
Milton Keynes Energy Park, will now be
applied to all new housing built through-
outthecity.

This continuing development of ef-
fective energy efficiency initiatives, such
as those typified by the Energy Park
Project, means that the application of
the MKECTIto all new housing in the
designated area will widen the benefits
of improved energy efficiency for all
housebuyers, and provide a valuable
step towards improving energyefficiency
nationally.
The introduction of the index means

that all new houses should be built to an
energy efficiency standard at least 30%
better than that required by current
building regulations.

This latest move by the Corporation to
actively integrate energy efficiency in 
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all aspects of development has wonfull
support from energy conservation bodies
and housing developers in Milton Keynes.
A standard housebuilt to current build-
ing regulations would have an Energy
Cost Index of 170, and new houses in
Milton Keynes will now have to achieve
an index rating of 120 or lower. Milton
Keyneshas a strategic new housing target
of over 2000 units annually (around 1%
of Britain’s total new housing starts each
year).
The MKDChasalso announcedpro-

posals for increasing still further the
energy efficiency standard of new housing
located within the Energy Park. In the
first phase of housing development in
the park, 600 houses (now built or under
construction) were required to have an
MKECIof 120. Thelatest proposals will
require an index rating of 100 for new
houses in phase two in which another
600 houses will be started on site in the
summer.

Stephen Fuller, manager of the Energy
Park project, explained that developers
in phase one had had an openbrief to
achieve the 120 Index by using whatever
tried-and-tested efficiency measures
suited them best. ‘Developers in phase
two, however, will be asked to Gemon-
strate specific approaches, techniques and
technologies,’ he said. ‘Following exten-
sive discussions with the Department of
Energy, the EEC, energyutilities, and
a range of consultants, a number of
potential demonstration projects have
been identified, ranging from the use of
micro-CHP systems, innovative solar
systems, super insulation, orientation
and house design, advanced glazing sys-
tems, and use of heat recovery and con-
trolled ventilation systems. These projects
will require a greater degree of inter-
national cooperation and collaboration
and will reinforce the Energy Park’s
position as an international energyeffi-
ciency demonstration project.’
Source: Milton Keynes Development
Corporation

Health and safety
New rules proposed
Proposals for new regulations on inform-
ing employees about health and safety
law at the workplace have been published
by the Health and Safety Commission
(HSC). Employers would be obliged to
display an eye-catching posterordistri-
bute leaflets informing their workers in
general terms about the requirements of
health and safety law.
The newposter and leaflet would re-

placethe existing prescribed abstracts of
the Factories Act 1961 and the Offices,
Shops and Railway Premises Act 1963,
which employers at factories, offices
and many other premises are required
to display.

These abstracts have long been a
feature of many workplaces in Great
Britain, but they are hard to understand
and their informationis out of date, for
example, they do not cover the 1974  

Health and Safety at Work Act or regu-
lations made underit.
The new poster and leaflet would be

less detailed than existing abstracts, but
more wide-ranging. Their presentation
would be simpler and they would beless
likely to become outdated. The poster
and leaflet would also refer to further
sources of information, including health
and safety inspectors and HSE public-
ations.
Source: Health and Safety Commission

Indonesian nuclear power
With German help
Indonesia’s third nuclear reactor, a 30MW
multipurpose research facility built in
cooperation with West Germany, has
begun operating in Serpong, 25 miles west
of Jakarta.
The new reactor ranks as the third

largest neutron-producing facility in the
world, after Grenoble in France and
Brookhavenin the United States.
The West German company supplied

the materials used in the construction of
the reactor. The fuel was supplied by
another West German firm. Thetotal
cost ofthe facility, on which construction
began in 1983, was DMI171M, with
DM30Mbeing contributed by the West
German Government.

Dr B J Habibie, Minister of Research
and Technology,said the research reactor
would be available to foreign scientists
wishing to undertake joint projects with
Indonesianscientists. He said expressions
of interest have already been received
from scientists in West Germany and
Australia.

Next to the reactor is a fuel-element
plant capable of producing 70 pieces
of fuel element a year if operated for
eight hours daily. Using dissolved nitrate
uranium as its raw material, its initial
productionis designed to meet the needs
of the reactor. It is anticipated that the
plant will be able to produce fuel for
export at a later date.

In addition to the reactor andits fuel
production plant, the Serpong nuclear
centre is to include other supporting
facilities: a separate radioactive waste
processing installation, a radioisotope
production plant, an experimental fuel
production unit, a radiometallurgy centre,
and a nuclearelectronics centre.
Some 750 research workers,including

about 50 nuclear engineers trained in
West Germany, are employed at the
reactor. Another 100 people workat the
fuel productionfacility. When completed
in 1991, the nuclear centre is expected to
employ some 1500 people.
Source: Indonesia Development News

Indonesia
Taxis on natural gas
A major programmeto use Indonesia’s
abundantsupplies of compressed natural
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gas (CNG) to power automobiles and
trucks is under way in Jakarta.

Presiding at the opening ofthefirst of
six CNGstations in the capital, Mines
and Energy Minister Subroto said the
project would reduceair pollution, help
diversify the nation’s energy resources,
and provide a considerably cheaper
energy choice for consumers.
Each of the stations will be able to

accommodate 400 cars a day. Leading the
way towardsthe replacementofgasoline
by CNGis a Jakarta taxi company that
has converted 100 of its 500 cabs for
the use of natural gas at a cost of about
$100 for each vehicle. The conversion kits
are imported from the United States.
A spokesmanfor PT Bluebird,a private

cab company,estimated that the cost of
conversion would be recouped in one year
because of the lower cost ofCNG — $.11
per litre, compared with $.23 perlitre
for gasoline.

CNGstationsare also being constructed
in Cirebon and Bandung, West Java;
Surabaya, East Java; Palembang, South
Sumatra; and Medan, North Sumatra.

Indonesia, the world’s largest exporter
of natural gas, has reserves estimated at
morethan 250 trillion ft*, of which only
about 1.3 trillion ft? annually are either
used for domestic purposes or exported
as liquid natural gas.
Source: Indonesia Development News

e

Thailand
Increasing oil demand
Foreign and local operators of Thailand’s
oil refineries are gearing up for an
increase in demand as the country’s in-
dustrialisation proceeds apace. All four
existing refineries plan to expand, and
newcomers are manoeuvringtoset up at
least one additional refinery in the near
future. For foreign firms, this will mean
consultancy and construction deals and
opportunities downstream. It also re-
affirms Thailand’sliberal attitude towards
foreign investment and promising growth
prospects. _

Thai Oil will expandits refinery to raise
capacity to 115 800 bpd by mid-1989. The
contractors involved are all Japanese:
Chiyoda Chemical Engineering and Con-
struction, Marubeni, Mitsubishi, and
Nichimen, but the project supervisoris
Foster Wheeler of the UK. Thai Oil then

wants to undertake a second-stage ex-
pansionto boost capacity to 148 500 bpd
by 1992.

Bangchak Petroleum has begun re-
habilitating its recently acquired refinery,
which was in poor shapeafter years of
neglect. The overhaul, now in thefirst
phase, is due for completion in 1992. The
consultant for this initial phase is VOP
of the US, with Chiyoda as contractor.
Bangchak is evaluating proposals sub-
mitted late last month for technology and
design of the second andthird stage dis-
tillation units. It will select the technical
consultant in February and issue con-
struction tenders in October. The output
target for 1992 is 85 000 bpd.

In 1986, Thailand’s four refineries’ aver-
age utilised capacity was 186 393 bpd vs
actual capacity of 194000 bpd. Domestic.
demandfor refined products is running
around 240 000 bpd, thus requiring average
imports of 54 000 bpd. By 1990, demand
will reach 280 000-300 000 bpd. If the
Thai Oil and Bangchakprojects are com-
pleted on schedule, refined capacity
should be sufficient (though there may
still be a product imbalance), and grow-
ing demandin the early 1990sis unlikely
to justify more than one newrefinery.
Another consideration influencing the
Government’s final decision will be the
fate of the proposed National Petro-
chemical Corp Project II, the aromatics
stream, which will require integration
with a large oil-refining complex.
Source: SEAISI News

Oil/water
Flowing through Canada
Trials to demonstrate the feasibility of
pipelining heavy oil-in-water emulsions
have been been successfully concluded.
TRANSOILtechnology* was discovered
in 1983 byscientists working in the United
Kingdom aspartofa fully collaborative
research and development programme
with INTEVEP of Venezuela. It is the
subject of several patent applications.
The TRANSOILprocessuses controlled
mixing of heavy oil with low concen-
trations of commercially-available surf-
actants to produce heavy oil-in-water
emulsions. These emulsions contain oil
droplets with a narrow andwell-defined
size range. This results in greaterstability
during long distance pipeline transport-

 

BOOKS eoninuea
examines the present role of ALARA.
The second and longest section covers
Application and Implementation in
nearly all aspects of the nuclear energy
topic. Finally, updated methods and
techniques are observed by a numberof
authors, including newcriteria for cost-
benefit analysis.

It does appear that judged by this
book, optimisation is achieving a great
deal in both the protection of the public
and the environment, although no way 
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 ‘thas yet been found to allay the fears of
the general public. It is so very often
scientific terms which inhibit under-
standing.
An interesting book and to quote a

phrasein its conclusion‘in science, truth
never wins, nevergets established; what
happensis thatall its opposition gradually
fades away’. I, personally hope that in
nuclear energy that is foundto beso.
eSJohn L Bindon

ation, since there are no very large drop-
lets which could settle out. As there are
also no very small droplets, this unique
technology allows easier separation of the
oil from the water by the customer.
The process has been used during the

second half of 1987 to produce emul-
sions at the Wolf Lake heavyoil field in
Alberta. These emulsions have then been
moved through a pipeline to a truck
terminal at La Corey, near Bonnyville.
Bonnyville.

Notable targets achieved during the}
testing programmeincluded: 575 bpd of
65% heavy oil/35% water have been pro-
duced continuously for more than six
days; 5900 barrels of emulsion have
been transported along a 27 km pipeline
without any changes to the emulsion;
pipeline operation wasrestarted after the
emulsion had been shut in the line for
over 56 hours; A 1000 barrel batch of
emulsion was transported along the pipe-
lines between batches of sales-specifi-
cation heavy oil/condensate blend; 6700
barrels of emulsion werestored in tanks
without encountering any problems of
emulsion stability or stratification.

Presently, the very viscous heavy oil
can be shipped bypipeline, only ifit is
mixed with natural gas condensate to
make it flow. With increasing demands
on the supply of gas condensate, the
technology is being developed to offer
a cost effective alternative.
Source: BP

 

* By the TRANSOIL group — BP Canada,
AECPipelines and BP Canadian Holdings
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A diverse future

Lady Anglesea, in Energy World for
January, considered that her role in
ACTRAM and RWMAC (Advisory
Committee on the Transport of Radio-
active Materials and the Radioactive
Waste Management Advisory Commit-
tee) is to ask or encouragethe asking of
the ‘idiot questions’.

Oneidiot question not asked is why the
insurance companieswill not underwrite
nuclear risks. Another is why Cecil
Parkinson has to force nuclear power
stations on to unwilling buyers.
Could not the answers be that the

cost of compensation following a nuclear
accident might be impossibly high and
that the commercial return on investment
in nuclear power is unreasonably low?
As Lady Anglesea says, our future energy

policy should be based on diversity of
sources. Nuclear power, by absorbing
nearlyall the available research, develop-
ment and support money, is seriously
limiting that diversity.
HAZEL DUMPLETON
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The Engineering Council
Plans to keep engineers &
technicians up to date
Qualified engineers of the 1990s will have
their own personal record bookto help
ensure that they are keeping up to date
with modern technology. This is one of
the key features in a consultative docu-
mentissued in January by the Engineer-
ing Council for its 300000 Chartered
Engineers, Technician Engineers and
Engineering Technicians, industry, the
professional engineering institutions and
academia. The document Continuing
education andtraining: a national system
for engineering* is jointly issued by the
Engineering Council and the Department
of Education and Science PICKUP? up-
dating skills programme.Theengineering
institutions have been involved in its
preparation through the Council’s five
executive group committees.

Its objective is to improve industrial
competitiveness through a system in
which individual engineers and tech-
nicians would be encouraged to draw
up for themselves Career Action Plans.
Those plans would set out how they
would improve their current perform-
ance, anticipate future changes of role
and generally enhancetheir professional
development.

Career Action Plans would be under-
taken with the help of their employers
and their own professionalinstitutions.
Continuing education and training would
be planned for a year or more ahead.
They would use a variety of learning
methodsincluding open learning, in-house
training, work experience, professional
institutions’ learned society activities and
courses, and often involve further and
higher educationinstitutions.
A series of pilot schemes, to test the

ideas in the national system proposals,
will start this year. Leading firms such as
ICI, BP, Ferranti Defence Systems, Ove
Arup and the Building Design Partner-
ship have already expressed aninterest
in taking part. They will test the use of
personal records byindividuals and the
monitoring and evaluating of continuing
education and training. They will also
explore ways in which this could become
self-funding.
The far-reaching pilot schemes, to be

fundedinitially by £170 000 overthe next
two and a half years from the Department
of Education and Science PICKUPpro-
gramme,will need support from a wide
range of employers, trade unions, indi-
vidual engineers and technicians, providers
of education andtraining and professional
engineering institutions. The aim will be
that they should lead towards a compre-
hensive approachto continuing education
andtraining for engineers and technicians
on a voluntary basis. This is expected to
become normal practice in the early 1990s.
The Engineering Council sees the 
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J Sainsbury plc sponsors prize for
MSc energy engineering course

The Institute of Energy’s Annual Prize for the best overall performance in the MSc energy

engineering course is now sponsored by J Sainsbury plc. This company is well known forits

efforts in providing energy efficient buildingsforits chain ofsupermarkets. The winnerof this

award is Manuel Soriano and the presentation is being arranged by the British Council

representative in Manila. Heis the senior industrial engineerin the Bureau ofEnergy Utilisation

of the Office of the President of the Philippines. Projectsfor whichhe is currently responsible

include the developmentof guidelines and policiesfor energy conservation in new buildings,

building energy modelling, energy audits of industrial plant andlecturing on energy management

seminars. Manuelis one ofmany former studentsfrom 25 countries in Africa, Asia, Central

and South America and Europe whohold responsible positions in government departments,

research centres, industry and universities. Thephotograph shows ManuelSorianoin the Energy

and Thermodynamics Laboratory at the University of Surrey

 

potential benefits to individual engineers
as: increased job satisfaction, career
advancement and moreearning power.
Andfor employers: their workforce will
be more capable both technically and
managerially. Education providers will
benefit by greater demand for their
services and professional engineering
institutions by an increased and better
qualified membership.

  * Continuing education andtraining: a national
system for engineering available free from
the Engineering Council, 10 Maltravers
Street, London WC2R 3ER(tel 01-240
7891)

+ PICKUPstandsfor Professional, Industrial
and Commercial Updating Programme.It
is helping Britain’s colleges, polytechnics
and universities to increase substantially
the amount of training they provide to
employers and their workforces, particularly
in newskill areas and updating  

Careers in engineering
for girls
A handy booklet which lists details of
national awards, courses, talks andvisits
designed to encouragegirls to consider
careers in engineering and technology
has been published by the Engineering
Council.
The booklet**, which covers opportuni-

ties from a year’s course on technology
to a half-day event on electronics, is
part of the WomenInto Science and En-
gineering (WISE) campaign run bythe |
Engineering Council and the Equal Op-
portunities Commission. The four-year-

 

** The booklet Women into science and en-
gineering — awards, courses andvisits can
be obtained from the Engineering Council,
10 Maltravers Street, London WC2R 3ER
(tel 01-240 7891)
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Obituary

G N CRITCHLEY
G N Critchley (Senior Fellow), president

of the then Institute of Fuel in 1966-67,

graduated from the University of Shef-
field and carried out post-graduate
research in the Department of Fuel Tech-
nology underthe late Prof R V Wheeler.

Onleaving Sheffield he joined the staff
of the Joint Research Committee of the
University of Leeds andthe Institution of
Gas Engineers and carried out research
under the late Prof J W Cobb.

After three years in the West Indies
with Trinidad Leaseholds, he returned
to the UK and joined the Gas Light
and Coke Company. On the outbreak of
World WarII, he played a large part in
preparing the London towngas distri-
bution system against the effects of
enemyair attack.

In November 1940, after the heavyair
raid on Coventry, Mr Critchley was
secondedto thatcity to restore some kind
of town gas supply. He achievedthis with
great success in a remarkablyshort time.
He borrowed 120 experienced mainlayers
from his own companyand normalsup-
plies were quickly restored. In Coventry
official tribute was paid for his work ‘in
overcoming what seemed insuperable

difficulties’.
In August 1941 he was again seconded

by the Gas Light and Coke Company,
at Governmentinvitation, to the Ministry
of Supply to organise anddirect a depart-

mentresponsible for fuel and fuel equip-
ment in the wide range of factories
workingfor that Ministry. Other Govern-
ment work included the chairmanship of
the Inter-Allied Committee which planned
fuel equipment for countries then in
enemy occupation, on their liberation.
He wasalso head of the Gas Division of
the Combined Production and Resources
Board and a member of the Ministry
of Fuel and Power’s Fuel Efficiency
Committee.
On completing his Governmentwork,

he went into consulting practice and
worked for a time with the late Captain
Gregson at Spencer-Bonecourt, the sub-
sidiary of Babcock’s making fire-tube
packaged boilers. In 1962 Prof M W
Thring invited him to join the Depart-
ment of Fuel Technology and Chemical
Engineering at the University of Sheffield
as his personal assistant and he served
Prof Thring andhis successor, Prof John
Beér, well until his own retirement.

George Critchley joined the then In-
stitute of Fuel in 1944 and served the
Institute in many different capacities.
He had been a member of Council, a
member of Publications and Finance
and General Purposes Committees and
chaired Publications Committee from
1960 to 1966. He waselected a vice-
president in 1964 and waspresident in
1966-67. He also served on the Fuel
Abstracts Panel for two years and was
chairman ofthe organising committees
for six of the Institute conferences be-
tween 1945 and 1965S.

 

old campaign has already resulted in
more women studying engineering and
technology at universities and polytech-
nics. Now onein 10 engineering students
are women.
Dr Kenneth Miller, director general of

the Engineering Council, said: ‘WISE has
brought hometo girls, their parents and
teachers that engineering offers a worth-
while, satisfying career. It offers excellent
prospects for employment andjobsatis-
faction. Our new booklet provides some
stepping stones in the way of courses,
awards andvisits towards learning more
about engineering careers’.

The Fellowship of
Engineering
MacRobert Award
The MacRobert Award consists of a Gold
Medal and a prize of £25 000.It is given
for an outstanding contribution by way
of innovation in engineering or the
physical technologies or in the application
of the physical sciences, which has en-
hanced,orwill erihance, UK prestige and
prosperity.
The Awardwasinstituted by the Mac-

Robert Trusts in 1968 with the aim of
honouring individuals or small teams of
individuals. The MacRobert Trusts were
founded by Lady MacRobert of Doune-
side and Cromar, wife of Sir Alexander
MacRobertBt, head ofthe British India
Corporation.
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The Award is administered and be-

stowed annually on behalf of the Mac-
Robert Trusts by the Fellowship of
Engineering. Submissions are invited by
1 May for the 1988 Award. Rules and
conditions from the MacRobert Award
Office, Fellowship of Engineering,
2 Little Smith Street, London SW1P 3DL
(tel 01-222 2688).

New members
Fellow
Laurence George Britton, Union Carbide
Corporation, USA (transfer)
Charles Edward Pugh,(transfer)

Member
Andrew Neill Brooks, Ove Arup & Part-
ners, London
Stephen Anthony Cooke, T Dunwoody
& Partners, Harrow, Middlesex
Kassiap Deepchand, University of
Mauritius
Robin Tudor Griffiths, Cambridge En-
gineering Consultants, Cambs
Greatrex St John Hawkes, Barker Hawkes
Partnership, London(transfer)
Andrew Peter Hill, Babcock Energy,
London
Martyn Christopher Ingham, South Wales
Electricity, Cardiff
Kam Bor Lam, China Light & Power,
Hong Kong
Peter Alexander Lachlan Macleod, Marks
& Spencer, London (transfer)  

Nicholas Adrian Purdon, BP Energy,
Uxbridge, Middlesex
Michael John Shilston, Cornwall County

Council
Abdul Samad Tariq, Marconi Under-
water Systems, Waterlooville, Hants

Associate Member
Glyn Clifford Kemzura, British Gas,
North Thames, Brentwood (transfer)

Associate

Anthony Colin Wild, Emstar, Altrincham,
Cheshire

Graduate
Katherine Finikopoulos, University of
Birmingham
Tony Eric Grainger, Robb & Associates,
Newcastle upon Tyne,
Ania Maria Wanda Grobicki, Imperial
College, London
John Edward Kingsland, Ocean Energy
Services, Birmingham
John Maxwell, Dyer Warner Partnership,
Leicester
Tania Moore,Industrial Sales& Market-
ing, British Coal, Warrington
Simon Charles Peskett, BNSC Division,
Rutherford Appleton Laboratory, Didcot
(transfer)
Michael Round, NIFES, Birmingham
(transfer)
Henry Dumsani Shongwe,Bolton Insti-
tute of Higher Education
Fraser Wigley, Dept of Materials,
Imperial College, London

Collective
Northern Engineering Industries, Regent
Centre, Newcastle upon Tyne.

Institute of Energy
1988 Branch conferences
North-Western

23 and 24 Mar(W and Th). Conference:
Energy for the future, Royal Insurance
Building, Liverpool.

South Coast
8 Sept (Th). One-day symposium: NO,

‘| generation and control in boiler and
furnaceplant. The Crest Hotel, Southsea.
In association with the Combustion
Institute (UK section).
 

1988 April meetings
Midland
7 Apr (Th). Cogeneration on a multi-fuel
site, by S Hope (The Boots Co). Univer-
sity of Aston in Birmingham, Senior
Common Room at 1900 h.

Merseyside
13 Apr (W). AGM, Feathers Hotel,
Mount Pleasant, Liverpool 3 at 1830 h.

Yorkshire
13 Apr (W). AGM. AHEDHouse, Ossett
at 1430 h.

(Continued on p22)
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SPECIAL ANNOUNCEMENTS

The greenhouse effect and the
energy industries:
London, 14 April 1988
The Watt Committee on Energy andthe Institute of Energy
are holding a small one-day symposium at the Institute of
Energy, 18 Devonshire Street, London on Thursday 14 April
to discuss informally whatinterest the energy industries should
be taking in the present debateas to the possible effects of the
build-up of carbon dioxide and other gases in the atmosphere.
Present expert opinion onthe build-up of these gases and their
possible effect on climate and environmentwill be summarised
andit is intended that this will lead to a discussion as to the
possibilities for limiting these emissions and the likely
economic and other ‘end-on’ consequencesthatwill result.
Thepossible role that the Watt Committee could take in the
subsequent debate will be considered.

There will be a charge of £6 per delegate to cover the cost
of a sandwich and wine lunch. Spacelimitations will mean that
attendance will be strictly restricted to those with a direct
interest in the subject and will be by invitation only.

Ifanyonefeels he/she should be at this meeting and has not
been invited already, he/she should write to: DrG G Thurlow,
Eastcott House, 24 Alexandra Road, Malvern, Worcestershire
WRI14 1HQ. Cheques payable to Institute of Energy.
 

Annual luncheon
The annualluncheon ofthe Institute of Energy will be held
at the Inn on the Park, Hamilton Place, Park Lane, London
W1 on Tuesday 26 April 1988 at 1230 h for 1300 h. The
principal guest and speakerwill be the Rt Hon Cecil Parkinson
MP,Secretary of State for Energy.
An application form for company tables and individual

tickets was enclosed, as a loose insertion, in the January issue
of Energy World.

 

ASME:Steam generators and related
auxiliaries
The 1988 Joint Power Generation Conference will be held in
Philadelphia from 25-29 September 1988.

Papersare invited on the following topics:

Life extension.
Fluidised bed combustion.
Municipalsolids waste.
Cogeneration.
Steam generator designfor smaller modularpowerplants.

People whoareinterested should write to Colin R Coleman,
7 Rowlls Road, Kingston-upon-Thames, Surrey KT1 3ET
(daytime tel 01-211 3542).
Anyone whois interested in Lignite is also invited to contact

Colin Coleman with a view to submitting papers for the 1989
Joint Power Generation Conference.

C
I
O

 

College of Petroleum Studies courses:
Oxford, April/May 1988
The College of Petroleum Studies, Oxford include the follow-
ing courses in their spring calendar.

18-22 April A five-day course in Oxford. Petrochemical
markets and economics — the impact offeed-
stocks and costs on competitiveness and business
strategy. Course code CH1. This coursewill be
repeated on 23-26 October 1988.

3-6 May A four-day course in Oxford. A foundation
course in petrochemical technology and eco-
nomics. Course code CHO. This coursewill be
repeated on 23-26 October 1988.

A five-day course in Oxford. Trends, develop-
ments and economics in retail petroleum
markets. Course code RM1. This course will be
repeated on 5-9 September 1988.
A four-day course in Oxford. The creative use
of oilfutures in physical trading. Course code
TR3. This course will be repeated on 20-23
November 1988.

A five-day course in Oxford. Major capital
projects in oil and gas — development, evalu-
ation and management. Course code PL1.

Further information from College of Petroleum Studies,
Administrative Offices, Sun Alliance House, New Inn Hall
Street, Oxford OX1 2QD (tel Oxford (0865) 250521; tlx 838950
COLPET-G or 83147 VIAOR Ref COLPET).

9-13 May

15-18 May

23-27 May

 

Automated methods for coal analyses:
Cheltenham, 19 May 1988
Users of coal are currently paying moreattention to the quality
of their feedstock and consequently the number and com-
plexity of coal analyses required are increasing. There is
concurrently a general movein industry to reduce servicestaff.
These are the classical conditions that promote the consider-
ation of automation. Much automatic equipment for coal
analysis is already installed but there have been many problems
in reliability and acceptance of results in lieu of BStests.
This meeting by the IChemE CoalUtilisation Subject Group
has been called to review the situation and provide a forum
for discussion between users and manufacturers of automatic
coal analysers.

Programme

0900—1000 Registration
1000—1020 Introduction: The case for automatic coal

analysis. Dennis Page (BCC).
1020—1040 What is available today — the state of the art.

Dr John Graham (CEGB).
1040—1100 Discussion on opening talks.
1100-1115 Coffee.

Userforum

1115—1135 Gas industry. Alan White (BG,Solihull).
1135-1155 Electricity. John Brown (CEGB).
1155-1215 Iron andsteel. A Cunningham.
1215—1235 British Coal. N Finch.
1235-1315 User/manufacturer discussion.
1315—1430 Lunch.
1430—1450 Application of nuclear techniques in coal

analysis. M Wormald (Harwell).
1450-1510 New analytical requirements. J Gyllenspetz

(CEGB).
1510—1540 Final discussion and need for future meetings

in coal analysis.
1540—1600 CUSG business.

Fea: £25 for CUSG Members; £30 for non-CUSG
Members.

Registration: J Tayler, Conference Section, IChemE,
165-171 Railway Terrace, Rugby CV21 3HQ.
 

Institute of Petroleum:
Information for Energy Group

25-29 April A five-day course in Oxford. Creative inter-
national trading in crude oil and petroleum
products. Course code TR1. This course will be
repeated on 17-21 October 1988.

March 1988

The Information for Energy Group of the Institute of
Petroleum provides a forum for those interested in inform-
ation and the energy industries. It arranges meetings and

(Continued on p22)
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Special announcements (continued)

seminars for the exchange of views and information and for
making contacts.

Meetings for 1988 include:
Visits to: British Geological Survey, Keyworth, Notting-

ham, 25 May.
Atomic Energy Research Establishment, Har-
well, 12 July.

Evening Californian wind power, talk and video,
meeting: 14 April.
One-day Documentation controlin the energy industries,
conference: 18 October.

IFEG welcomes new members — a £5 subscriptionfeeis all
that is required to join. Thoseinterested in joining the group
are invited to contact: Jean Etherton,Institute of Petroleum,
61 New Cavendish Street, London W1M 8AR (tel 01-636 1004).
 

Callfor papers:
1. CIMAC 1989, China, 5-8 June 1989
CIMACis a world-wide technical association which promotes
and facilitates the developmentof expertise in all aspects of
the design, construction and use of diesel engines and gas
turbines. The 18th congress will be held in Tianjin, China,
between 5 and 8 June 1989.
Main themes
As usual, the congress papers will relate to both internal
combustion engines and gas turbines.

(a) Diesel engines

L] Reliability, availability and maintainability.
| Engine management and monitoring systems.
L] Pollution with particular reference to emissions.
(] Noise and vibrations.

(b) Gas turbines

(] Developmentof new,high-efficiency gas turbines.
L] Gas turbines in combined cycles and cogener-

ation-development and experience.
|] The role of gas turbines in an integrated energy

system. :
L]} Computational analysis applied to gas turbine

technology.

However, papers on significant developments which do not
fall within these themeswill also be considered. Papers pro-
posed by manufacturers of engines, components andauxiliary

systems; by engineers; and byresearchers mayalso report,in
a clear and concise way, important new discoveries resulting
from a high level of research and development.

Synopses from UK-based authors must be received by
22 April 1988 by British National Committee of CIMAC,
Forbes House, Halkin Street, London SW1X 7DS(tel 01-235
7000; fax 01-235 7112).

2. Multi-phase flow, London, 19-21 June 1989
BHRA,the Fluid Engineering Centre, will hold their fourth
international conference on Multiphaseflow in London from
19-21 June 1989. Offers of papers are invited on all aspects
of multiphase flow including: operational experience; flow
prediction and modelling; measurement, instrumentation and
control of multiphase flows; separation systems; pigging;
prediction and treatment of hydrates, wax and emulsions;
and future needs and developments. Titles and synopses
should be submitted as soon as possible to the conference
organiser (MPF), BHRA,Fluid Engineering Centre, Cranfield,
Bedford MK43 OAJ (tel (0234) 750422; tlx 825059).
 

Sponsorship for MIDEST 88: Lyons,
24-28 October 1988
The British Overseas Trade Board hasgranted joint venture
terms, with the Engineering Industries Association as co-
sponsor,for a British group at MIDEST88, in Lyons, France,
24-28 October 1988.

Regarded as Europe’s principal subcontracting event,
MIDESTLYONS, theinternational market for subcontracting,
is held on alternate years withMIDESTPARIS.Theexhibition
has grown with successive years and includes metal processing,
plastics and rubber,electrical/electronic equipment and semi-
finished products. For the third time MIDESTwill incorporate
EURODESIGN which is an industrial design exhibition
stressing the importance of design in the subcontracting
industry.

Space and stand costs at MIDESTare subsidised by the
British Overseas Trade Board by up to 60%. At MIDEST87,
the all-in cost to joint venture exhibitors was £52 per square
metre.

Applicationsto exhibit in the joint venture should be made
before 6 May 1988. Further information from Anna Small,
Engineering Industries Association, 16 Dartmouth Street,
Westminster, London SW1H 9BL(tel 01-222 2367).
C

 

Scottish

13 Apr (W). 1815 h: AGM; 1930 h: annual
dinner. Royal Scottish Automobile Club,
Blythswood Square, Glasgow.

East Midlands
15 Apr (F). Annual dinner. George Hotel,
Nottingham.

National
26 Apr (Tu). Annual luncheon. Inn on
the Park, Hamilton Place, Park Lane,
London W1(nearest underground, Hyde
Park Corner) at 1230 for 1300 h. Principal
guest and speaker: Cecil Parkinson MP
(Secretary of State for Energy).

East Midlands
27 Apr (W). Worksvisit to John Player,
Nottingham followed by AGM.

Personal
D G Hugh (Member)has been appointed
a director of Foster Wheeler Power 
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Products with responsibility for the com-
pany’s sales and marketingactivities.
He joined Foster Wheeler Power

Products in the Design Department in
1967. In 1968 Mr Hughjoined the Sales
Department and in 1974 was appointed to
the Board of Quality Inspection Services
— an independentsubsidiary company of
Foster Wheeler Power Products.
He was appointed export sales and

marketing director in 1979 and,in 1980,
was elected a vice-president of Foster
Wheeler International Corporation. He
was appointed director of Sales and
Marketing (Industrial) last year and
retains these responsibilities with his
present appointment

Heis also a MemberoftheInstitution
of Mechanical Engineers, Institution of
Civil Engineers and oftheInstitution of
Marine Engineers.

Lord Caithness, Environment Minister,
has appointed David Pounder as the
Environmental Protection Technology
(EPT) adviser. Mr Pounder will be res-  

ponsible for managing the EPT scheme
which will promote new methodsofabat-
ing pollution, including the use of clean
technologies. The appointmentwill be for
two years. Mr Pounderis on secondment
from ICI Chemicals and Polymers, where
he has been new businessleader (Environ-
mental).

MrPounderwill be responsible for the
operation of the EPT Unit in the Depart-
ment and will oversee the work of the
EPT Group at Warren Spring Laboratory,
whoare supporting DOEin the scheme.

Sir Denis Rooke CBE FRS FEng(Honor-
ary Fellow) and Dr A Kelly FRS FEng
attended the annual meeting of the
National Academy of Engineering in
Washington DC in October when they
were inductedas foreign associates of the
NAE. Sir Denis is president of the
Fellowship of Engineering.

Vilnis Vesma (Member) has been ap-
pointed as a retained consultant to Oak-

(Continued on p23)
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REGISTER OF ENERGY COURSES

Course No 00-385
Title: Coal technology and

utilisation.
Duration: 5 days.
Location: University of Sheffield.
Starting: 17 April 1988.
Content: Nature andclassification of

coal. Coal preparation.
Visit to coal preparation
plant. Coal combustion.
Pollution — origins and
control. Coal pulverisation.
Pf boiler design. Visit to
Ferrybridge powerstation.
Industrial usage of coal.
Coal storage and handling.
Carbonisation. Visit to
Avenue coking plant.
Fluidised bed technology.
Gasification and
liquefaction. Visit to
fluidised bed installation.
Coal economics.
International coal trade.

Course No 00-386
Title: Chemical engineering for

scientists.
Duration: 5 days.
Location: University of Bradford.
Starting: 18 April 1988.
Content: Introduction. Material

balances. Energy balances.
Massand energy balances.
Basic concepts offluid flow.
Simple fluid transfer systems.
Liquid mixing. Safety and
loss analysis. Process heat
transfer. Heat loss
calculations. Heat transfer
equipment. Basic mass
transfer. Gas absorption.
Basic heat transfer, mass
transfer and pressure drop
calculations. Solvent
extraction. Binary
distillation. Liquid-solid
systems. Solid liquid
separation. Reactor design.
Powdertechnology. Process
economics. Instrumentation
andcontrol.

Course No 00-388
Title: Water treatmentfor air

conditioning and heating
engineers.

Duration: 3 days.
Location: Polytechnic of the South

Bank, London.

Course No 00-388 (continued)
Starting: 18 April 1988.
Content: Basic instruction on the

harmful impurities present
in water supplies. Guidance
on spotting likely problem
areas. Scale, corrosion and
organic fouling in heating
and air conditioning
systems.

Course No 00-389
Title: Fundamentals of lighting

design.
Duration: 3 days.
Location: Polytechnic of the South

Bank, London.
Starting: 19 April 1988.
Content: Vision, units, basic

calculations. Light sources
and luminaires. Design of
electric lighting installations.

Course No 00-387
Title: Conditions of contract for

process plant.
Duration: \ day.
Location: Institution of Chemical

Engineers, London.
Starting: 19 April 1988.
Content: General conditions of

contract. Model conditions of
contract. Variations. Delay.
Guarantees. Safety.

Course No 00-390
Title: Computerised drafting for

building services.
Duration: 1 day.
Location: Polytechnic of the South

Bank, London.
Starting: 21 April 1988.
Content: The courseis designed to

give practising building
services engineers experience
in the use of computerised
drafting systems as a part of
the design process.

Course No 00-381
Title: Arbitration, practical

procedures.
Duration: 1 day.
Location: CIBSE, London.
Starting: 22 April 1988.
Content: A guide through the

arbitration process from the
decision to go to arbitration
to the award.

Course No 00-391
Title: Advanced air conditioning

system design.
Duration: 3 days.
Location: Polytechnic of the South

Bank, London.
Starting: 25 April 1988.
Content: Advanced psychrometry.

Part-load operation ofair
conditioning systems and the
prediction of annual running
costs. The interpretation of
building heat loads, and
simulation of systems
performance. Predicting the
steady-state and dynamic
performanceof air
conditioning plant and
systems. New applications
and trends. Future trends in
air conditioning.

Course No 00-382
Title: Boiler selection control and

performance.
Duration: | day.
Location: Heriot-Watt University,

Edinburgh.
Starting: 28 April 1988.
Content: Boiler construction and

characteristics: firing
methods — oil, gas, coal and
dual fuel. Combustion air
provision and control.
Chimneys and flues. Factors
affecting performance. Boiler
control.

Course No 00-392
Title: Refrigeration for

maintenance engineers.
2 days.
Polytechnic of the South
Bank, London.
28 April 1988.
Basic principles of vapour-
compression refrigeration,
refrigerant characteristics,
types of plant components
and associated maintenance
problems. Testing,
dehydrating, leak detection
and refrigerant charging
procedures.

Duration:
Location:

Starting:
Content:

 

Institute news (continued)

wood Associates, the Cheltenham-based
Mechanical and Electrical Building
Services Consulting Engineers. Under
their agreement Mr Vesmawill advise the
Oakwood Board on matters of general,
technical and business policy, as well
as participating in the engineering of
specific projects.

Vilnis Vesma, an Oxford graduate Chartered Engineer, has previously led

March 1988

 energy conservation teams for the London
Borough of Lambeth and Gloucestershire
County Council, and is a former Council
Memberand staff memberofthe Insti-
tute of Energy. He has written andlec-
tured on energy efficiency, and is an
acknowledged expert on microcomputer
applications. His book Managing energy
with a desk-top computer is shortly to
be published by Energy Publications
(Cambridge).

Sir Frederick Warner FRS FEng (Melchett
Medallist) is one ofthe first recipients of
the new pan-Europeantitle ‘European
Engineer’, conferred by the European
Federation of National Engineering
Associations (FEANI).* He was presented
with his certificate on 28 October 1987
in Paris by M. Alain Poher, President of
the French Senate.
  * See page 10, this issue
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CONFERENCES
Thefollowing conferences, courses and meetings are organised by bodies other than the Institute ofEnergy.
For Institute conferences please see inside back cover

April 1988

Energy and the future
Exhibition, symposium and conferences.
Jonk6éping, Sweden, 11-16 April 1988.
Details from Westrade Fairs, 28 Church
Street, Rickmansworth, Herts WD3 1DD
(tel 0923 778311).

Microclimate and the environmental
performance of buildings
BREseminar, Garston, 19 April 1988.
Details from Mrs Patricia Rowley, Build-
ing Research Establishment, Garston,
Watford WD2 7JR (tel Garston (0923)
674040).

Steam compression in the process
industries
Seminar and exhibition, Aberdeen, 19-20
April 1988.
Details from British National Committee
for Electroheat, 30 Millbank, London
SWIP 4RD(tel 01-834 2333 ext 6339;
tlx 23385 and 261130).

May 1988
Combustion fundamentals and
applications
Spring technical meeting, Indianapolis
(IN, USA), 2-3 May 1988.
Details from Dr S M Shanhed, Mailcode
50182, Cummins Engine Company, PO
Box 3005, Columbus, IN 47202, USA.

Measurementof toxic and related
air pollutants
Symposium, Raleigh (NC, USA), 2-4
May 1988.
Details from APCA, PO Box 2861, Pitts-
burgh, PA 15230, USA (tel (412) 232-
3444).

Atmospheric ozone research and
its policy implications
Third US-Dutch international symposium,
Nijmegen (The Netherlands), 9-13 May
1988.
Details from Mrs O van Steenis, RIVM,
PO Box 1, 3720 BA Bilthoven, The
Netherlands(tel (0) 30-742970; tlx 47215
rivm nl; fax (0) 30-742971.

The remote sensing ofoil slicks
Symposium, London(Institute of Petro-
leum), 17-18 May 1988.
Details from Caroline Little, conference
officer, Institute of Petroleum, 61 New
Cavendish Street, London W1M 8AR (tel
01-636 1004; tlx 264380; fax 01-255 1472).

Thefuturerole for oil in the energy
spectrum

‘RSA Cadman Memorial Lecture, by B
Reid (chairmanandchief executive, Shell
UK). London (Royal Society of Arts),
18 May 1988 at 1800 h. Admission free
but please apply in advance to the RSA. 
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May 1988 (continued)

Details from, and applicationsto, office
of: Penny Egan, Lectures, Royal Society
of Arts, 8 John Adam Street, London
WC2N 6EZ(tel 01-930 5115).

The Mersey barrage project
Lecture by representative from Mersey
Barrage Company. Ladbroke Hotel,
Chester, 20 May 1988.
Details from Institution of Electrical
Engineers, Savoy Place, London WC2R
OBL (tel 01-240 1871; tlx 261176; fax
01-240 7735).

Condition monitoring
Secondinternational conference, London,
25-27 May 1988.
Details from Conference Department,
BHRA,Fluid Engineering Centre, Cran-
field, Bedford MK43 OAJ, UK(tel (0234)
750422; tlx 825059 BHRAG).

June 1988
Flash reaction processes
Fourth annual conference, Salt Lake City
(UT, USA), 9-10 June 1988.
Details from Dr D G C Robertson,
Centre for Pyrometallurgy, Fulton Hall,
University of Missouri-Rolla, Rolla, MO
65401-0249, USA.

International trade fair
Poznan, Poland, 12-19 June 1988.
Details from Sarah Nightingale, Exhi-
bitions Department, 69 CannonStreet,
London EC4N SAB(tel 01-248 4444;
tlx 888941).

Waste & recycling 88
Exhibition and conference, Jonk6ping
(Sweden), 13-17 June 1988.
Details from ELMIA Waste & recycling
88, Westrade Fairs, 28 Church Street,
Rickmansworth, Herts WD3 1DD(tel
0923 778311; tlx 296689; fax 0923 776820).

July 1988
Cremation Society of Great Britain
6lst annual conference, Eastbourne
(Grand Hotel), 13 and 14 July 1988.
Details from Cremation Society cf Great
Britain, 2nd floor, Brecon House, Albion
Place, Maidstone, Kent ME14 5DZ
(tel Maidstone (0622) 688292/3).

August 1988
Liquid atomisation and spray
systems
Fourth international conference, Sendai
(Japan), 22-24 August 1988.
Details from Steering Committee,
ICLASS-88, c/o Fuel Society of Japan,
5-4 Sotokanda 6-chrome, Chiyoda-ku,
Tokyo 101, Japan (tel (03) 8346456).

Gas cleaning
CSIRO conference, Sydney (Australia),
22-26 August 1988.

August 1988 (continued)

Details from C A J Paulson, CSIRO
Division of Fossil Fuels, PO Box 136,
North Ryde, NSW 2113, Australia (tel
(02) 887 8666; tlx AA 25817; fax (02) 887
8909).

August/September 1988
COGEN — TURBO
ASMEinternational symposium and ex-
hibition on turbomachinery, combined-
cycle technologies and cogeneration.
Montreux (Switzerland), 30 Aug-1 Sept
1988.
Details from International Gas Turbine
Institute, 4250 Perimeter Park South,
suite 108, Atlanta, GA 30341, USA(tel
(404) 451-1905; tlx 707340).

September 1988
Uranium
Uranium Institute thirteenth annual sym-
posium, London, 7-9 September 1988.
Details from secretary general, Uranium
Institute, 12th floor, Bowater House,
68 Knightsbridge, London SW1X 7LT
(tel 01-225 0303; tlx 917611 URINST G).

Condition monitoring and
diagnostic engineering
management

Informal seminar, City of Birmingham
Polytechnic, 19-21 September 1988.
Details from Dr Raj B K N Rao, Depart-
ment of Mechanical and Production
Engineering, City of Birmingham Poly-
technic, Perry Barr, Birmingham B42 2SU
(tel 021 331 5000).

Petroleum

Asia-Pacific petroleum conference and
exhibition, Singapore, 19-21 September
1988.
Details from conference manager
(APPEC), Times Conferences plc, 19
Tanglin Road, No 12-02, Tanglin Shop-
ping Centre, Singapore 1024 (tel 7349385/
2355222; tlx RS 40113 ATT; fax 7379027).

September 1989
Energy for tomorrow
14th WEC congress, Montreal (Canada),
17-22 September 1989.
Details from British National Committee,
World Energy Conference, 34 St James’s
Street, London SWIA 1HD(tel 01-930
3966; tlx 264707 WECIHQ G; fax 925
0452).
  Course (Overseas)
Closed feedwater heaters. Amsterdam
(The Netherlands), 2-5 May 1988.
Details from Centre for Professional
Advancement, Department NR, Pales-
trinastraat 1, 1071 LC Amsterdam, The
Netherlands (tel 020/62.30.50; tlx 10662
(cfpa nl).
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