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EDITOR'S COMMENTS

You may have noticed a small change on the fromeicof this newsletter — the absence of
Alan Walker's name. After 8 years and 25 issueslémded to retire editor, having a year
earlier retired from carbon science. It feels litmost the end of an era, and my first instinct
was to start this newsletter with a tribute totirisless editing work. That was before | looked
back to the editor's comments in the last issue r@adlsed that he had beaten me to it and
described the changes (or lack of them) over tlaesybetter than | could have done. But |
would like to add a personal note and say ‘Thank ydan’. | have enjoyed reading your
newsletters over the years, and would have beemndese informed if it had not been for their
regular appearance on my desk. | hope | will be &b live up to anywhere near the high
standards you have set.

Back to business, this edition kicks off with am@ant of this years AGM held on the"26f
April. We also have two other reports from the @aistion Division Meeting held on th&'7
of February and the joint meeting with the BritiSarbon Group held in March. In addition,
the newsletter features the (edited) talk givenBman Ricketts to the IChemE Energy
Conversion Technology Subject Group ofi Becember 2000. | would like to take this
opportunity to thank him and all the other peopleovhave contributed to this edition. | see
my role as that of the person who assembles theepimto a whole, not the one who writes
the entire newsletter. If you have anything totdbnte, please do not hesitate to do so. It
does not have to be a feature length article. i8gnd a cutting or a quote which caught your
eye will be just fine. Or if you like to voice yoopinion — we are happy to print letters to the
editor.

One thing that is missing from the newsletter ie thaugural Lecture of our esteemed
chairman (academe) John W. Patrick. Nearly a deefteér having become a professor they
finally caught up with him and he gave a very enfdg public lecture under the catchy title
‘Black Magic —that’s Carbon’. | agonised long owenether to include it, but he covered so
much ground and introduced such a large numbeiadfons impacting on our lives that |
finally decided that it was beyond the scope of tiewsletter. | was not the only one though
who thought that it was so good it ought to beipwtriting and published. If this happens, |
will certainly let you know.

Hope you enjoy the newsletter, and | am waitingylour mail to make the next one bigger
and better!



Report of the 12" General Annual Meeting

held on the 28 April 2001
at the RJB Mining (UK) Headquarters in Harworth

About 35 members assembled in the pleasant, mdusdquarters of RJB Mining to hold
this year's annual meeting. After a brief welcobyeB Ricketts the morning was devoted to
the AGM which was chaired by J Patrick. The misutem last year's AGM were accepted
without comments. The Secretary, D McCaffrey, regmbthat the CRF had another good year
fulfilling its objective of bringing together indtrigal and academic coal researchers and
initiating many fruitful discussions. A number @fents were held in that spirit, which also
featured heavily in the reports from the divisioohhirmen. The main events over the last
year were:
“Material Requirements for Advanced Power GenerdtiA joint meeting with the
Network on Materials Technologies for the Power &ation Industry held at
Cranfield University on the Z5January 2000. (see report in newsletter No 28).
The 2000 AGM was held on thé&®f May 2000 at Rio Tinto Technical Services in
Bristol and included presentations by our hosts@ndurrent DTI supported projects.
(see report in newsletter No 29).
“Advanced Sensors and Instrumentation Systems famlistion Control” A co-
sponsored meeting with the IEE Control-Instrumeotaind Measurement Systems
Group held on the 27of June in Birmingham. (also in newsletter No 29)
The Third UK Meeting on Coal Research and its Agatlons was held on the 1214
September 2000 at Aston University. (newslettei3Rp
A joint meeting with the IChemE on Emission Limfter Steam Raising Plant took
place in October 2000.
There was also the™5Custnet conference in May, at which D. McCaffrepresented the
CRF. And in October the annual BCURA Robens Ca#r®e Lecture was given by Prof.
Mao Jianxiong from Beijing University (see newsetNo 30). All in all 2000 has been a
busy, eventful year.
The Treasurer, M Thomas, reported - by mail — thataccounts for the calender year 2000
are healthy and income exceeded outgoings by yest£600. The membership for 2000 was
up slightly from previous year and now stands atdd4vhich 21 are industrial, one corporate,
28 academic and 4 individual.
Three posts on the executive committee were upef@ection, the Chairman (industry), the
Secretary and one Representative from Industryeréltvas one nomination per post and all
were elected unopposed. Following the ExecutivetMg which immediately followed the
days events the almost unchanged Executive Conaméteomposed of:

Joint Chairmen: A R Jones (Industry)

J.W. Patrick (Academe)
Secretary: D J A McCaffrey
Treasurer: K M Thomas
Representatives from Industry: B E Ricketts

M K G Whateley

R R Wilmers
Representatives from Academe: M Cloke

D R Dugwell

E Hampartsoumian



Seconded Members: G Riley

S Hanson (Newsletter Editor)
For the third year running there was a presentdiipand about EPSRC. This year it was
given by P Bates, who is in the Energy Sector Teate. explained that in addition to the
programmes based on traditional teaching subjdeRE has now identified 12 key sectors,
of which energy is one. Industrial briefs in thessctors will be produced alongside the
business planning documents for the programmese Higineering Programme (formerly
“General Engineering”) is by far the largest pragnae and operates predominantly in
responsive mode. Managed programmes have beenegkdu favour of responsive mode
funding. ESR21 and RNET are running their counse will be reviewed in due course.
Ropa awards are still available, but will be reveeMover the summer. Co-funding with the
DTI in energy areas is being set up and will beeaiised when it is fully in place. The
procedure will be to gain DTI approval first angthsubmit the proposal to EPSRC for the
usual review process. Possibly some DETR fundirmy mome out of the newly set up
Carbon Trust. Following the presentation A Jortesssed again that we need to undertake
steps to get coal experts into the Peer RevieneGed.
The morning was concluded with a presentation aB@WRA by D McCaffrey in his role as
BCURA'’s Technical Officer. After a brief historyhich explained the origin of the funds
available for research grants, he outlined theetasgeas, which cover the entire spectrum
from mining to advanced power generation. Thel thading available in a year is in the
order £300k. It funds smaller projects, such ad Btudentships with a moderate equipment
allowance. It mostly co-funds projects, e.g. bypiong up the funds for existing part-funded
projects. BCURA has a joint funding arrangemerthwhe DTI, which was renewed for 3
years in 1999. Further information can be found hdip://www.bcura.org/. The site
describes the format for outline and full proposals well as all the requirements once a
project has received funding. | would like to passthe heart-felt request from the Technical
Officer to please, please, please follow theseuntbns carefully.

The afternoon was given over to presentations foam hosts RJB Mining plc and their
subsidiary RJB Consultancy Ltd. The first two emstions came from the consultancy side
and focussed on exploration. A Carmichael (Gestypgexplained data acquisition and
storage procedures and the modelling capabilitthefsoftware used. To the layman it was
very impressive how the geological contours caibui# up from holes in the ground. It was
even more impressive to learn how much it costritbthe holes, at least £100k per hole. J
Knight ( Managing Director) gave examples of reaexploration projects; a phosphate mine
in Egypt, a gypsum mine in Italy and a coal mineed@oment in Iran. RJB Consultancy does
not limit itself to geological mapping, it also g technical support and training in countries
such as Malawi, the Philippines and Romania. Arey trecently appraised an underground
mine in Poland for international investment. Kafalls into their remit to prepare technical
reports, like a recent one on coal preparationnelclyy under the DTI CCT programme.

The third talk was given by K Waite (Group Plannkggineer) from the planning department
for deep mines. The planning department seemsve the difficult task of taking in the
information from all the other departments, fromesato geology, and formulates 5-year
rolling plans, which are revised every year. Redeaarticipated in or initiated by RJIB is
selected in accordance with the targets identifietiese plans. One of the targets at present,
for example, is improving the man riding systemgjoh led to participation in two ECSC
projects on improving and modelling highly stressaitivays. Another current research area
is methane drainage.



Next J Brough (Coal Preparation Engineer) gave \@arvwiew of the improvements sought
after in coal processing. Mineral fines are taggdebecause they incur the highest processing
costs, revenue loss and disposal costs. The higstume retention of fines lowers the CV and
they can cause handling problems. Spiral classiiie combination with slurry centrifuges
could be an alternative to froth flotation, whictowid eliminate the need for reagents and
flocculants. But centrifuges are expensive toalhsind maintain and tend to loose some coal
in the centrate. For very small particle sizeghfrfiotation is still thought to be the only
viable method, but combining it with a spiral cifies has advantages. After separation the
mineral fines are dewatered, thickened and dispof&d settling lagoons. An alternative to
lagoons is the tailings plate press, which is egpen but could become viable as tipping
ground becomes scarce and more costly. Curreefnes explores dry alternatives for
separating out mineral fines, such as air jig dlegrand air cyclones. RJB is currently
constructing a dry cyclone, from a design by GBunlge, as part of its R&D activities under
an ECSC project.

The penultimate talk by M Allen (Environmental Mgea) dealt with environmental matters.
He regretfully commented on the poor public imag@men-cast or, as they are now more
often referred to as, surface mines. It is wholhdeserved as all systems are upgraded to
comply with the international standards for envimemtal management systems. As an
example of these upgrades he cited the dust momgtsystem, which is now continuous and
on-line, and not only raises the alarm when higbt devels are recorded, but also pages the
site operators to effect a quick response. RJB hbBve considerable expertise in land
reclamation. For example, they successfully rewda the highly contaminated Orgreave site.
An area often looks more attractive after it hasrbeestored than it was originally, with added
features such as lakes or recreation grounds.hdhway communities which accept the
temporary disruption from nearby surface mine aanaly benefit from it in the long run. In
the sense that the landscape is fully restored #fte end of the mining operation and no
lasting damage is done, it is almost a sustairediigity.

Last, but by no means least, B Ricketts impartedhoughts on the future of coal utilisation,
modestly entitled ‘A Quick Look at Coal’. Many tfe ideas are dealt with in the following
article, so | hope | will be forgiven for not goimgio any detail. Summarising, it appears that
most pollution problems related to coal are in phecess of being solved, except for £LO
emissions. But compared with the rapidly incregsand seemingly uncontrolled emissions
from the transport sector, at least they are staltiighe transport C®emissions could be
tackled by moving away from the high-carbon oilided fuels, to natural gas initially and
perhaps finally to B then this would open up opportunities for cleaalctechnologies.
Power generation from a premium fuel like natuied geems wasteful when coal (and waste)
gasification provides a route to high efficiencilesyer overall emissions and even a source of
Ho.

A Jones (chairman academe) concluded the meetitigaloking all the speakers for their very
interesting, informative contributions, and RJB Maupfor their hospitality. He feels that the
Forum is succeeding and that the case for coabduglly being heard. Finally, he expressed
our gratitude to D McCaffrey for all the hard wonke has put in over the year. Quoting
directly ‘Without David there would be no Coal Raszh Forum’.

sh.

Appendix: | found an article about the launch of the Carbomst, which makes me think
that it will be a big task to interest them in coal



The Times, 21/3/2001, Prescott goes all green hatthch of climate group
BY HELEN STUDD

“John Prescott, the Deputy Prime Minister, startegartnership between business and
environmental lobby groups yesterday aimed at tagldlimate change.
The Carbon Trust, chaired by lan MacAllister, mangdlirector of Ford, and supported by
Friends of the Earth, will promote research intergg-saving technologies. It will also be
responsible for distributing £200 million to encage the development of low -carbon
technologiesn Britain over the next two years.
Although £33 million of the trust’s initial budget £50 million will come from the climate-
change tax levied on businesses, the rest is egpéot come from government subsidies.
Stepping into the passenger seat of the first lgehrepowered Ford car to be seen on British
roads, to celebrate the launch, Mr Prescott ackewydd the link between cars and climate
change ....... ”

Can anybody give me a definition of low-carbon temlbgy? It has become quite a
buzz word since the latest climate change polieyestents. And maybe a few examples
(don't say hydrogen powered cars!)?

Coal in a Changing Climate

Presentation brian E Ricketts CEng MIMechE
to the IChemE Energy Conversion Technology Sul§ggoup
on 5 December 2000 at Bristol University

Since the privatisation of the coal industry in 438e economic and political climate within
which it operates has continued to evolve. Codh s high carbon intensity, has become a
prime target for those trying to reduce the effeétsuman activity on our planet.

The main market for coal is electricity generatiohVorldwide 36% of the electricity is
generated from coal. Modern, civilised societyurghinkable without electricity, but the
environmental impact of generating it causes antit@. It forces us to look at ways of
reducing consumption of both fossil and nucleargnewhich together currently meet 97%
of our global energy needs. Unless the developedtdes condemn large parts of the world
to continued fuel poverty energy consumption wiintnue to rise. It is unlikely that
renewable energy sources will make a significamttrdoution in the short run. Excluding
large scale hydro plants they currently accountléss than 1% of world energy supply.
Sustainable development will therefore have todieexred with conventional forms of power
generation. For this to happen governments hay#aio ahead and have policies based on
believable forecasts in place. The growth in epelgmand, the relative cost of fuels, the
reliability of technologies and environmental coasits all play a part in shaping what the
future will bring. Many long-term European foretsasncluding those of the UK government,
show a strong growth in natural gas consumption amicline in coal use. European gas
prices are linked to oil prices. In March 2000 thepartment of Trade and Industry
anticipated prices of between $11-$22 per badrefact the average price of oil over the first
eleven months of last year has been at almost$3060) a barrel. The spot price of UK gas
has doubled because suppliers can now export tolandi Europe where prices have firmed
with the high oil price. Many commentators now kibthe viability of further new gas-fired
power generation.



Contrarily, UK coal burn predictions have alwaysteon the low side, mainly because
assumptions about the reliability of other formgeheration were over-optimistic and growth
in energy demand was underestimated. For exampl®arch 2000 the DTI published
energy projections that form the basis of the UBlimmate Change Programme. Coal burn in
UK power stations for 2000 was forecast to liehia tange of 30-35 million tonnes, a sizeable
reduction on the 1999 burn of 40.5 million tonnehe outturn for 2000 was around 45
million tonnes, some 12% higher than predictede fégasons for the larger demand for coal
were nuclear outages, electricity failing to bewadkd from France following the storms there
and the continuing unreliability of gas-fired CC@bwer stations. Without the ability to
quickly turn to coal-fired power stations to make for the shortfalls the UK might have
faced electricity shortages.

In 2000 the UK electricity demand rose by 3% coradawith 1999, which, as it allegedly is
getting warmer, cannot be attributed to heating atein One possible contributing factor is
the increasing use of the Internet and growth énlthsector in general. The question is how
to meet the rising electricity demand in the UK amdrld-wide.. Two thirds of all oil
reserves are concentrated in the Middle East. Alrtltree quarters of all gas reserves are
held in the Middle East and Former Soviet Unionoalds the only fuel that shows a fairly
even spread of reserves around the world. Amavigshber States of the EU, coal accounts
for around 90% of proven energy reserves. In dargad European Union, bringing in
countries like Poland and the Czech Republic, gei€entage would be even higher. Despite
the EU’s large coal reserves, it currently impaatsund 50% of its primary energy. In
November 1999, the European Commission publisheergy Outlook to 2020”. It predicts
a growing dependency on imported energy, with taads of all supplies being imported by
2020 following large scale nuclear decommissiom@ogss Europe.

In 1995, the capacity of nuclear stations was 132GMithin the EU, France alone has plans
for new nuclear power stations. By 2020 the onlglear power left will be the 1.2GW from
Sizewell B and about 16GW in France. There is adn® replace the equivalent of
350million tonnes of coal per annum by 2030 jushtntain current electricity output.

In 1997, the European Commission issued a WhiteePfgr a community strategy on
renewable sources of energy proposing a targe®s by 2010. The bulk of this should
come from biomass and organic waste fuels. Tahogtinto some sort of perspective, this
amount of biomass, if grown as coppiced willow, Vdorequire a land area equivalent to the
combined size of Belgium, Holland and Denmark. ifedons for windmills are scarcely
more believable, with 60,000 windmills, covering amea the size of Luxembourg, needed to
meet the target. Even the Commissions own energgigiions judge it unlikely that the
renewable targets will be met by 2010.

Under the Kyoto agreement, the EU has an obligationeduce greenhouse gases by 8%
before 2010. However, the Commissions communioadio the European Climate Change
Programme predicts a 7% increase over the peri@hly three countries, Germany,
Luxembourg and the UK, are on track to meet theligations under the Burden Sharing
Agreement. Of the three countries, Germany isranktlargely because of reunification,
Luxembourg because of changes at a single stekland the UK because of the “dash for
gas” during the 1990s. All of these are unique &émat are hardly likely to be repeated.
Looking at the global picture, Kyoto provides for5&2% reduction below 1990 levels by
2010. However, the US Energy Information Admirastn predicts a 40% increase in global
carbon emissions over the period in its referease.c

Frank Loy, the US negotiator at COP6, recentlyestahat it would be impossible for the
USA to meet its Kyoto commitments without deployitige full range of mechanisms
allowed. In fact, commitments could be met withlrearbon reductions if the US replaced



existing coal-fired plants with modern clean coak®. Nearly 60% of US electricity is
generated from coal, so a 20-30% improvement icieffcy would allow the country to meet
its 7% Kyoto target without any further measures.

Given the huge coal consumption in developing atesit the best way to achieve serious
reductions is through the transfer of clean coathelogies (CCTs). But we can only do this
if technologies have been commercially proven aigmificant scale. The European coal
industry stands at a crossroads and must decifigut® role. It can stand back and allow its
market to be eroded by gas, or it can actively mteninvestment in clean coal technologies,
both to benefit from Europe’s most abundant eneegpurce and to help meet environmental
targets.

Liberalisation and deregulation characterise Eusopaternal energy markets and favour
short-termism. A free market, left to its own dms, will never properly value the
environment nor provide long-term security of syppfThere is now an urgent need to kick
start the development of CCTs in the EU before weolme overly dependent on imported
gas. As with any new technology, initial deploymeasts are high and financial support is
required. When the technology becomes proven aoré omits are built, costs fall quickly as
was witnessed with gas-fired CCGT. To effect thestruction of the first commercial CCT
units, the coal industry proposes the adoption stteme where consumers pay a small levy
on the price of their electricity, as a “sustaimablor “clean energy” obligation. This would
avoid the need for capital subsidies from Goverritndine consumer would benefit from the
long term development of diverse and secure ensupplies. This method has been
successfully adopted before in the UK to supparéweables and nuclear energy.

The cost would not be excessively high. Electyidiom IGCC plants is estimated to be
generated at just over 3p/kWh. Compared with refdes such as offshore wind farm at
5p/kWh, biomass at over 8p/kWh and photovoltai¢scad around 15p/kWh this sounds very
reasonable.

The adoption of a clean-coal demonstration programithin the UK would bring significant
benefits. As already noted, it would protect theerbity and security of energy supplies.
Emissions of carbon dioxide would be reduced byaup0% and sulphur dioxide by 95% as
well as significant reduction in other pollutants would create opportunities for UK industry
to profit from a world market that the InternatibEmergy Agency forecasts to be worth $500
billion before 2010.

Further Reading:

The EC Green Paper "Towards a European strategihéosecurity of energy supply” was
published last November, and you could fight yoayvhrough the nearly 200 pages of it.
But a visit to the RIB web-site saves you the ti@uib you like to hear the case for coal
gasification http://www.rjb.co.uk/top/clean.htm

Quote : “By 2020, 66% of gas will be imported into the Eurpean Community mainly
from Norway, North Africa and Russia. *“

The theme was also picked up in RIJB New Scene Ndaiary/February 2001

Quote: “ The construction of a full scale cleanldeahnology demonstration plant represents
a ‘crucial bridge’ between research and developnagnt the achievement of commercial
maturity. That's the verdict of John Glasson anddéew Chadwick of Oxford Brookes
University, whose studies conclude that the codtrask associated with such developments
requires government involvement to encourage p@ivactor participation. They also
conclude thatenergy policy is too important for short-term polides A longer and wider




strategic assessment of fuel mix is required aliig key socio-economic issues, reserves,
security of supply, balance of payments and expatential.

Curiously, this snippet of information was set iato article about RJB's subsidiary EOS Ltd,
which serves the purpose of helping them to difieesid grab a slice of the ‘green power’ pie
before the 10% renewables deadline in 2010. Theyamking into, amongst other things,

using RJB land to erect wind turbines and cultivgtenergy-rich crops for burning in power

stations.

Flue Gas Desulphurisation and Emissions Control

Combustion Division Meeting
held on the ¥ February 2001
at Ratcliffe Power Station

After the success of the Combustion Division Megtitt Blue Circle Cement two years ago
(Newsletter No 24) the “mini-seminar” with plantsiti format was also adopted for this
meeting. The morning was given over to listeniadive very knowledgeable speakers on
various aspects of FGD and the afternoon was déwota tour of the desulphurisation plant
at Ratcliffe power station. For those with enowtgimina and another half hour to spare, a
tour of the Powergen 1MW Combustion Test Faciligsvalso on offer after the official end
of the meeting.

The meeting was attended to maximum capacity wish pver 30 attendants (not counting
our hosts from Powergen). It was particularly be@ng to meet some participants from
industry who do not normally associate themselvéh woal-related issues. This must be
counted as a success for the single-topic semamarat and the hard organisational work by
the Combustion Division chairman A Thompson. Befbcome to the technical contents, our
gratitude should also be extended to Powergen Heruse of their excellent conference
facilities, the pleasant buffet lunch and copiouargities of coffee.

After a warm welcome from A Thompson, who was dhgithe meeting, the first talk was
given by D Acres from TXU Europe. It dealt with ision limits for coal-fired power
stations and the question if they are an effectivechanism for pollution prevention.
Apparently setting limits on a pollutant is notsigaightforward as it may seem. Certainly,
the concentration of a pollutant emitted determihespotential harm, but the way in which it
is dispersed and the sensitivity of different esteys to it can vary widely. Because of the
complexities involved long-term, large-scale impaitdictions are the most reliable, so that
annual limits are likely to be the most robust. r€ntly in the UK, in line with the Large
Combustion Plant Directive from 1988 and the UNE&iHphur Protocol from 1994, there are
B and A limits for SQ. The former regulate the total annual emissiamsafcompany and
aim at meeting the national limit, the latter appdyindividual plants regulating the local
impact. At present there are, however, no insteatas limits, i.e. maximum concentrations
that must not be exceeded at any time. This iaggto change with the UK National Air
Quality Strategy (AQS), which will be enforced b§5. It aims to make a clearer link with
the local environmental impact and sets loca} 8@ission limits based on 15 min averages.
An annual limit of 100ppb not to be exceeded mbent35 times will be set. This is based
on dispersion modelling, even though it is doubtifialt it can be applied with such short-term
precision.



The overall limit of S@ emissions is also set to be tightened under ti8® IDothenburg
Protocol. By 2010 coal fired plants with a capaebove 500MWth will be limited to 400
mg/NnT. Depending on the new Large Combustion Plantdglire, which is currently under
negotiation, the new limits may be introduced asyess 2008 and possibly tightened even
further. There may be some flexibility regardirigris which are due to close soon after the
limits come into force, but as a general rule i ¢ assumed that all plants which are to
operate beyond 2008 must comply. This is thouglhiet impossible without using Flue Gas
Desulphurisation. The conclusion of the talk isrédfore that in future all power stations will
be fitted with some form of FGD.

Having been convinced of the inevitability of FGibe following three talks concentrated on
the history, design and operation of the planbrétted at Ratcliffe power station, which was
completed in 1996. T Howard took the lead withr@spntation on various design aspects. It
was interesting to note that the choice of FGD waisa foregone conclusion and that other
options such as coal cleaning and in-furnace @@hoval had been considered. Once FDG
had been selected, the question was which of theeraus processes was most suitable. The
limestone — gypsum process was found to fit thera best. It was specified to remove more
than 90% of the SOwith an availability of 97.5%. Also, it can haedhe high chlorine UK
coals (0.35% mean) and was possible to instalhndwdutine maintenance time. The process
yields gypsum, which can be sold as a useful proguovided it meets the industrial
specifications regarding moisture content and ypurit

The central parts of the installation are the dfotowers, standing 43m high with a 16.2m
diameter. 150 nozzles on 5 levels spray the liomesslurry into the flue gas stream. The
SO, reacts with the lime, which after further oxidation the sump of the tower yields
gypsum. Two hydrocyclones are used to dewateviih the off-take from the second being
treated as waste water before being dischargee. tréatment sludge is re-fired in the power
station. The flue gas needs to be re-heated teea®@C before reaching the stack, which is
achieved by regenerative heating using the in-cgrfline gas. Several of the components
require special linings to withstand the chemidtlck by the reactants in the process.

The plant consumes 350,000 t of limestone annaalty35MW of power to achieve its goal.
W Quick followed with a more specialised preseotatabout the effect of wet limestone
FGD on the fate of trace species. He stressedthieaFGD plant is not treated as a dust
removal system. The flue gas enters it after st inadergone electrostatic precipitation with a
dust load below 50mg/Nin Nevertheless, it does have the effect of furteducing this dust
load to below 5 mg/Nf and most of the outgoing dust appears to be gypsum. The
temperature in the absorber is only abowtC5Gs0 that volatile species may condense out.
Also, soluble species would be expected to be vwhsle This is the case with hydrogen
halides, some 98% of HCI| and 72% of HF were foumtb¢ removed. As almost complete
dust removal occurs, mass balances of both vokatitenon-volatile trace elements show high
retention ratios. This includes Hg, which is pararly well retained in its oxidised form.
Another category of undesirable trace speciestaa&@10 congeners that make up the dioxin
and furan groups. Their formation is not fully emstood, but thought to occur during poor
combustion, although post-combustion formation e#so occur. They are either in the
vapour phase or adhere to dust particles. 7 dsoaimd 12 furans were measured. At a non-
FGD power station 57 pgfhwere detected, at a FGD containing one 12 pg/PAH’s are
also thought to form during poor combustion ancofi them were monitored. Most of them
fell below their detection limits. Data for a n&&D and FGD plant again showed a much
lower reading for the latter, 0.08mg/mgainst 0.58mg/f



VOC'’s are even more difficult to deal with as ngte a definitive list of all the compounds
considered to be in that category exists, and xangly the same number of compounds are
monitored.

In conclusion, the work presented in this paper aestrated that wet FGD has the added
benefit of removing species other than the target I8/ wet scrubbing. This is particularly
effective for residual dust removal and hydrogelidies.

K Ward, the FGD plant manager at Ratcliffe, shdmsdoperating experience with us, after
setting the mood with a Powergen video aimed at&tihg the wider public.

The history of the Ratcliffe FGD plant began in Z@with an 18 month test-scrubber trial.
At that time no FGD was installed in the UK and ex@nce with high CI coals was extremely
limited. An application to build the plant was neaid 1990 and consent given the following
year. Commissioning took place between 1993 ar®b.19he work proceeded perfectly on
schedule and to budget and no out-time of the pawés was required specially for the
installation. The FGD plant is completely integatvith the power generation and controlled
from the main plant. A small maintenance teamoisaled at the plant site though. The
operating experience so far has been very positiki.the gypsum produced has been of
saleable quality. No problems beyond those to keeded at any plant have been
encountered.

The final presentation of the day was given by RbEaer, also from Powergen. He took us
back into the general domain offering an overvidWwr@D plant and process development.
The topic was to be dealt with in a separate artmbsely based on a recent DTI Technology
Status Report from which he derived some of thermétion. The editor apologises for not
having got round to actually writing the articledastrongly recommends the Technology
Status Report No 012 published in March 2000 to r@ayler interested in the comparative
technical and economic merits of different FGD tealbgies.

Well prepared by the morning’s presentations weewiggated to a visit of the FDG plant at
Ratcliffe. As somebody who usually encounters tslaas flow diagrams in textbooks and
technical journals | really do consider it a biteofreat to get close to the real thing. The first
and most lasting impression is that of the shess. siThe addition of FGD has by the look of
it nearly doubled the area occupied by the powaticst. The ducts carrying the flue to and
from the plant have twice the height of a doublekae bus (quote tour-guide), but do not
actually look their size in proportion to the alisartowers. The second impression was how
clean the plant looks, | did not realise ‘clearhtemlogy’ was to be taken so literally.

All in all I think the rest of the participants wlduagree that we had a most informative,
stimulating day. In the spirit of the concludingmrarks by Professor Patrick (chairman
academe) another big thank you to the organiseFhdmpson, to all the speakers and to
Powergen for their hospitality. s.h.

As a very pleasant surprise, | have also receivedaount of the meeting from another
participant. Chris Tyler ( Manager Technical Activities, IChemE ), after being prompted
with the question “What’s happened to Coal UtilisatSubject Group?” wrote:

“Under the guise of the Coal Research Forum (CR#, Coal Utilisation Subject Group

(CUSQG) is thriving. It is now 12 months since marshof CUSG decided to subscribe to
CRF en bloc and now benefit from more frequent mgston a wider range of topics and
receive a regular newsletter to boot.

More than 30 delegates, including several from CU&gGoyed Powergen’s lavish hospitality
at a CRF meeting held at Ratcliffe-on-Soar Poweati@t on 7 February 2001. Alan



Thompson, Chairman of CRF Combustion Division dawhithe mini-seminar which was
followed by a tour of Powergen’s £250M Flue Gasghurisation Plant (FGD).

The event was attended by a good mixture of in@istis — equipment and service providers,
plaster board manufacturers, academics and enveotaiists.

David Acres, TXU Europe, set the scene by outliniigemission limits for coal fired power
stations. He commented on a new draft Large Cotidmudnstallation Directive setting
tougher limits especially for SOQwhich would necessitate all remaining coal figgaver
stations to install FGD by 2008 to comply.

The following four presentations were presentedPbwergen staff. Tony Howard and Ken
Ward described in detail, the genesis and operatiexperiences of the FGD plant. Richard
Tabberer followed on with a taxonomy and summanythef relative merits of the many
alternative FGD processes commercially availaméll Quick presented a mass of analytical
data showing the effect of wet limestone FGD treaton emissions of trace species.

The FGD plants (one for each of the four 500MW édxsi) were most impressive in terms of
their design and plant layout. The most strikiagtéire however, was the exceptionally high
level of cleanliness — clearly a very safe planvtwk on!

Due to the corrosive nature of the products hantligtle plant, tanks were lined with rubber
and ducts with glass flake vinylester. Many of fiiges were also manufactured from glass-
fibre reinforced plastic (GRP).

Finally, some statistics:

The 2000MW power station consumes 2Mtpa coal angktpa limestone and produces
160ktpa S@which is converted into 500ktpa high grade gypsum.

| am glad to hear | was not the only person whoyag that meeting. And, hopefully, if more
members can be incited to make contributions thesketter will become more representative
and less dependent on my own little views and opi

Who runs the coal-fired power stations in England ad Wales?

The 13" anniversary of the flotation of PowerGen (now Pamee) and National Power
(recently ‘de-merged into Innogy and InternatioRalver) falls into this newsletter trimester.
Following a few recent conversations along thedioéhow difficult it is to keep track for a
non-business minded person, | went on the Webuesiigate. The table below summarises
the owners of the coal-fired power stations in Bndl and Wales in February 2001. Of
course, some of it may be out of date already bytithe you read this in May. Things are
moving fast in the competitive world of privatispdwer generation.

When the CEGB was privatised the fossil-fired gaten plants were allocated to National
Power (about 30 000 MW) and PowerGen (about 18 D). In 1996 the Eastern Group,
now TXU Europe, acquired 5 power stations with aggating capacity of about 6000MW
from the two companies. In 1999 AES Electric, mdithe AES Corporation based in the US,
purchased 4000MW capacity’s worth in the form o&rEurope’s largest coal-fired power
station. They also bought the small, closed dovaknibuth station and have been busy
refurbishing and expanding it. Edison Mission Epyersubsidiary of another large US
conglomerate, Edison International, bought two dargoal-fired power stations from
PowerGen. The promise to sell some more of iteigdimg capacity had secured PowerGen
the government go-ahead for the purchase of Eadiahtl Electricity.



This meant that by the end of 1999 over 50% ofctied-fired generating capacity in England
and Wales was owned by subsidiaries of large Ussfir

Also in 1999 British Energy, originally privatisesd Nuclear Electric and endowed with 7 of
the 13 nuclear power stations in England and Waletered the coal-fired generation market
by buying National Powers 2000 MW Eggborough statiéd few months after completion of
the deal they re-mortgaged the station to the tfnf€550m, which presumably means that
coal alongside with the tax payer is now subsidisire nuclear industry.

The latest station to change hands was the 2000M%#A@ power station which PowerGen
sold to London Electricity last year. As Londoreéticity has been part of EDF since 1998,
this gives the French electricity company a shdrabmut 8% of the coal-fired generating
capacity in England and Wales.

At the end of the first 10 years after privatisatite original two recipients of the CEGBs
large coal fired plants have divested themselvabeemajority of them. Generously counting
the two dual fuel stations Didcot A and Kingsnottiey now have a stake of only around 15
% each of the coal-fired generating capacity inl&mg) and Wales. But they have diversified
greatly into other forms of generating electricithistribution of electricity and numerous
ventures abroad.

Company Power Station Output / MW Operat|ng
since
Innogy Aberthaw B 1401 1971
Tilbury 680 1968
( Didcot A 2010 ) * 1972
Powergen Ratcliffe 2000 1968
( Kingsnorth 1954 )* 1970
TXU Europe West Burton 1972 1968
High Marnham 945 1959
Drakelow 976 1965
Rugeley B 996 1972
Ironbridge B 970 1970
AES Electric Drax 3870 1974
(Fifoots Point 336 ) **
Edison Mission Energy Ferrybridge C 1 966 1966
Fiddler's Ferry 1444 1971
British Energy Eggborough 1 965 1968
London Electricity Cottam 1970 1969
* dual fuel

** under construction

Beyond coal: In the 10 year period between 19801899 the share of electricity generated
from coal has dropped from 64.6% to 38.6%. Meatemfie percentage generated using gas
rose from a negligible 0.7 to 27.1%. This larger@ase in gas consumption for electricity
production has its roots in the popularity of CCQTmbined cycle gas turbine ) units. In
the 1990s some 18 600 MW of CCGT capacity has beemmissioned, with a further 4 200
MW under construction, and plans for up to anoftg&000MW possible in the near future. In
those 10 years, to my knowledge, no coal plantg ha&en constructed in the UK, and | do not



know of any plans to do so in the future in spit¢he advances in CCTs. The closest comes
AES Electric’s refurbishment of Uskmouth, renamed-ifoots Points, which is said to bring

it up to the latest CCT standards. | stand todyeected if | am wrong about the lack of new
coal-fired plants; and in this case | would not ehbeing wrong at all. If anybody has heard
of or is involved in an exciting new coal-relatetbjpct — how about a feature for the
September newsletter? s.h., 15/02/2001

Update: | was right, overtaken by events the article isadly out of date, quoting The
Guardian, Monday April®®, 2001 : “The German energy firm E.ON today amued it is to
take over Powergen, the British electricity companya £9.6bn deal hailed as a platform for
overseas growth....... The deal is expected to give &twothold in the American as well as
the British market. E.ON's chairman, Ulrich Hartmasaid that, following the merger last
year that created E.ON, the group had positiorsadf ias one of the "top players in Europe".”
Apparently E.ON was formed not to long ago in a geerof Veba and Viga. Its power
generation division comprises some 30 coal, gasalrfired stations in Germany, which
makes it the largest electricity provider theré.alteady operates in 15 European countries,
and has set itself a mid-term aim of rapid expamsio

Preparation, Properties and Applications of Coal-baed Carbon Materials

A joint meeting of the Coal Research Forum and th@&ritish Carbon Group
University of Nottingham
27 — 28 March 2001

This year the University of Nottingham took itsriun hosting the annual joint meeting with
the British Carbon Group. 34 participants assethileFlorence Boot Hall to discuss coal-
based materials and to socialieeer two lunches, an excellent conference dinnet an
numerous tea breaks. Admitted almost half of tiendants were distinctly local in origin,
but hopefully nobody felt overwhelmed by the strdvame crowd. | have been told that we
excluded a number of people whose diaries haddiréiled up for those dates by the time
we finally circulated the invitations, and | wouidle to apologize to everybody who missed
the event for that reason. | would like to consala by saying ‘you did not miss much’, but
that would not be true. The 15 presentations vediref a high quality and, each speaker
having been allocated a generous 30 minutes, ofiderably more detail than at most
meetings.

The title of the meeting was worded in such a wayt@ encourage non-combustion
applications without excluding combustion relatedrikv This achieved a wide spread of
topics ranging from 2t graphite electrodes to memdon micro-beads only visible under a
microscope.

We were treated to a step-by-step description efptioduction process of artificial graphite,
with a generous supply of samples to hand arourfeigier, UCAR) and were simultaneously
assured that the graphite industry was in goodesh&raphite featured again later in the day
under the aspect of modelling its combustion (RckBeedy, University of Leeds), which
appeared to me to be quite a challenge requiringramtd chemistry and a lot of computing
power.



Coal tar pitches were considered from differenspectives by one industrial (N.R. Turner,
Koppers) and two academic speakers (C.E. Snapd.#hdPatrick, both from the University
of Nottingham). Far from being undesirable by-prcid, we were told, they are high value
raw materials custom made into performance speciieducts. The same can be said,
possibly to a lesser extent, for another produbickvmany of us might just have considered a
waste product (M. Cloke, University of Nottinghanbifferent components of the fly-ash left
after pf combustion are much sought after in thi&ing industry, provided they meet certain
specifications, for use in cement, grout, breepekd etc.

Another big area in carbon science is that of act@rbons. The physical chemistry involved
in adsorption and desorption was considered in ligist (K.M. Thomas, University of
Newcastle-upon-Tyne). The mechanism of activatiogl-tar pitch derived meso-carbon
micro-beads with KOH was also re-examined (B. Mat&ya University of Bath). The redox
and adsorption potential of untreated coal was idensd (J. Lakatos, University of
Nottingham), and found to be promising in some €agith the right amount and type of
oxygen. The problem of mineral matter in coal, eihiwould be seen as undesirable
impurities in a coal-derived active carbon, wasradsed by suggesting a HF/Hp®ased
demineralisation process (K.Steel, University ofthhgham).

Coal handleability was also included with a preagoh on testing the confined and
unconfined cohesion of particulate coal (Z. Zhddgiversity of Edinburgh).

A few speakers concentrated on presenting analysthods, such as thermogravimetric
analysis to test coal and char reactivity (T.J.M&ysiversity of Bath), bi-reflectance imaging
(I. Glasspool, Imperial College) and automatedqagaphic analysis (K.Louden, Corus R&D
Technology). The final talk of the 2-day event vels/oted to a traditional coal product —
metallurgical coke (S. Hanson, University of Nagtiam).

We had some good, un-rushed discussions duringnteting, and few people left without
having learnt anything new. In that respect | wlocéll the event a resounding success, and
am greatly looking forward to the next joint megtito broaden my view of coal / carbon
science and technology even further. It only rete&d convey the thanks from both groups to
the organisers at the University of Nottingham, JR@trick and M. Cloke, and the support
staff in the catering and accommodation departmaitse university. sh.

EPSRC Web-Watch

The current EPSRC support in the research areaT@caihology amounts to £614,817 spread
over 6 projects. | probably should not mentiorbiit to get a perspective on what proportion
of the EPSRC funding this amounts to, 6388 projactsrunning supported with just over a
billion pounds.

As the number of Coal Technology projects is solkme have room in this newsletter to
print the entire list:

AN OPTICAL INSTRUMENT FOR THE ON-LINE DETERMINATIONOF CARBON IN
ASH
Professor AR Jones, Imperial College of ScierftE;5,260

DEVELOPMENT OF AN INNOVATIVE METHODOLOGY FOR MODELING
VARIATIONS IN THE COMPOSITION OF COAL SEAMS
Dr DJ Large, University of Nottingham, £49,274



ESR21:THE DEVELOPMENT OF ADVANCED ON LINE PF FLOW®NITORING AND
CONTROL
Dr A Aroussi, University of Nottingham, £131,336

ROPA: AN INVESTIGATION INTO THE EFFECTS OF MATRIXWELLING ON COAL
PERMEABILITY FOR ECBM & CO2 SEQUESTRATION
Professor S Durucan, Imperial College of Scierfi#5,860

THE DEVELOPMENT & IMPLEMENTATION OF AN ADVANCED COA
COMBUSTION SUB-MODEL FOR CFD CODES
Professor A Williams, University of Leeds, £1384

THE LINK BETWEEN COALBED METHANE SORPTION & MICROLTHOTYPE
STRUCTURE
Dr E Lester, University of Nottingham, £62,602

The research area of Combustion fares better vitprojects totalling around £14 million.
Mostly, of course, the combustion of gaseous aquddifuels are featured. But a few projects
appear to be concerned with coal, mainly in the lmestion modelling bracket, without
mentioning coal in the title and avoiding it in thbstract as much as possible. The only
combustion research area project to mention caldrtitle is a fairly recent addition:

THE PREDICTION OF FINE PARTICULATE EMISSIONS FROM IG AND
PULVERISED-COAL-FIRED COMBUSTOR
Professor FC Lockwood, Imperial College of ScienE&75,735

Talking of recent additions, one of the featurestemm EPSRC web-site is the list of projects
announced in the last five weeks. Currently, as writing this, the five weeks cover theé™9
February to the 28March. There were 287 new projects funded witbtal of nearly £50
million. Unless | failed to spot it, none was Iretcoal research area.

Another interesting feature is the top 20 by vdise The largest single sum (£8.4 million)
goes to the University of Southhampton for resear¢he field of microelectronics.

Web-Watch 2: Up to date on the Clean Coal Technoly Programme

You can read the full government policy on CCT dtp://www.dti.gov.uk/cct/policy.htm
(Last modified: March 12, 2001). But if you hawat got the time here is the conclusion:
“This combination of factors has encouraged the @Tieview UK RD&D requirements in
the cleaner coal technology field, and to contimtsesupport for high-risk strategic R&D.
Government support for demonstration is not pegrgkito constitute value for money in a
country with surplus coal-fired capacity that is demately efficient. However, the Foresight
Task Force has identified a case for demonstraiitar about 2005, and the Government will
re-examine the position as part of its evaluatibthe Cleaner Coal Technology Programme
in about three years time.

If you look up the aims of the CCT programmehttp://www.dti.gov.uk/cct/aims.htm(Last
modified: March 10, 2001) you will learn that “TBE| plans to spend £12 million on cleaner
coal technology over the next three years. Ifgbaring of 4: 1 achieved during the last Coal




R&D Programme is maintained in the new programmayethment input would prime total
UK-based R&D activity valued at well in excess 60fmillion in those three years alone with
more during the second three-year period of prograraperation.”

The latest round of invitations to express an @gein participating closed on April 12 It
was very heavily geared towards Underground Coalft@ation (UCG), with two of the three
topic areas ( drilling techniques and environmeimtglact) devoted exclusively to it.

The project profiles for some on-going and receatignpleted projects funded or part-funded
through the DTI CCT programme can be downloaded mfro
http://www.dti.gov.uk/cct/pub/profiles2.htim PDF format, although some of the most recent
additions may be missing as it was last modifiedMay 33" 2000. The list of the more
recent available files reads as follows:

* Technology Transfer of Commercial sized UK urfded Stokers to Romania.

* Trace Element Partitioning During CombustionpdWith Inert Additives.

* Enhancing Handleability Through Coal BlendingngsMulti-Parameter Optimisation

* UK - China Coalbed Methane Technology Transfer

* The Effect of High Carbon-In-Ash on Particuldenissions and Electrostatic Precipitator
Performance

* Introduction to China of Supercritical BoileradaEmerging Clean Coal Technologies

* Neural Modelling and Control of Coal-Fired Bailelant (Neuromon).

* Heat Recovery Steam Generator for Integrated ifiGason Combined Cycle
Demonstration Plant in China.

* Potential Cost and Efficiency Savings Througtptoved Multiphase Flow Application in
UK Fossil-Fired Power Generation.

* Extension of Sulphate Melt Data for Computer-8aslodelling of Utility Boilers.

* Innovative Supercritical Boilers for Near-TernmoBal Markets.

And if you are still short of something to read, ®@@December 2000 the Foresight Energy &
Natural Environment (ENE) Panel published a repoutlining its priorities and
recommendations for action. You can download tipente'Stepping Stones to Sustainability”
from http://www.foresight.gov.uk/default800ns.htm

And finally, courtesy of my predecessor A. Walker, a littlecgi he thought might cheer up
us (few) women working in the field:

Woman powers to top at Didcot
By Nina Montagu-Smith
Daily Telegraph — Monday™April 20

NINA SKORUPSKA, 39, has been appointed the firstman manager at Didcot power
station.

She is also the first woman to be made a managethéypower group Innogy or its

predecessor, National Power, from which it demeiige@ctober 2000. Mrs Skorupska, who
is married with no children, will run the combinegcle gas turbine station in Oxfordshire.
She lives nearby in Berkshire.

A spokesman for Innogy said: "She controls the tptard has engineering qualifications, but
her role is essentially a managerial one. She moli be rushing around with a spanner,
although she has done that before. We believesstie ifirst woman to hold a post like this."



With a largely academic background - a chemistrgrele and PhD in combustion from
Newcastle University - Mrs Skorupska has workedlfmogy, and National Power before it,

for some time. She specialises in fuel combustiod & an authority on aspects of coal
assessment for combustion.



CALENDAR

Date

27"
2001

June

13"
September
2001

30"

September to Conference  on
5" October Science

2001

4th-7th
December
2001

215t
November
2001
(provisional

)

Title Location
Joint Meeting of the Drakelow
Environment and Business
Characterisation Groups Centre

“Characterisation of
Coals to Predict the
Environmental Impact of
Combustion Processes”

Autumn Meeting of The Department

of Chemical
The programme will include the Engineering,

Combustion Institute

incineration of a wide variety University
of waste materials, such a%f
biomass, sewage sludge

domestic garbage, polymers, efcambridge

and will includeco-firing with
coal. Different types of
combustor and gasifier will be
discussed, as also will the
pollution from them and the
associated combustion and
operating problems.

11" International Palace Hotel
CoalSan
Francisco
CA
“Exploring the Horizons of

Coal”

18th Annual International Newcastle

Pittsburgh Coal City  Hall,
Conference Newcastle,

New South
“Coal’'s International Wales,
Future: The TechnicalAustralia
Challenge”

“ A Selection of UK The
Papers from the University
International Coal
Science Conference,
2001, Francisco,
USA “

San

of Sheffield

Contact

Dr M. Cloke

SChEME

University of Nottingham
Nottingham

NG7 2RD

tel: 0115 9514169

e-mail:
michael.cloke@nottingham.ac.uk

Prof Allan Hayhurst

Dep’t of Chemical Engineering
Cambridge University

Pembroke Street, Cambridge

CB2 3RA.

tel: 01223 334790

fax: 01223 334796

e-mail: allan_hayhurst@cheng.cam.ac.uk

Hosted by The National

Technology Laboratory (NETL)
http://www.netl.doe.gov

Energy

http://www.engrng.pitt.edu/~pccwww/

Note: Deadline for abstracts is on the
15" May
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