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A lot of hot air is talked about energyeflciéncy. We decided to use it.For instance, at Killingholme

power station we actually use our waste heat to drive an extra turbine. Increasing efficiency by 30 per

cent. And helping to keep down the cost to our customers. Because we believe that energy efficiency

isn't iust about ecology, it’s also about economy. Hot air? It’s a load of electricity, as we say at PowerGen.

THE ENERGY COMPANY WITH ENERGY.
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PowerGen's Killingholme power station, (this month's front cover shows a

view of one of the four gas turbines) was officially opened in April.

The 900 MW combined cycle gas turbine (CCGT) has been generating at

full power since December 1992, and is the first CCGT station to feed into

the nation's main 400 kV electricity grid. The station is fired by gas from the

Pickerill field via the gas terminal at Theddlethorpe, and a 50 km gas pipeline

installed by Kinetica, a joint venture company formed between PowerGen

and Conoco to transport and market gas. (See p5) 



 

VIEWPOINT
 

Power without pollution

IS IT possible to harness ertergy without harming the

environment? The recent Braer oil disaster which spread

84 000 tonnes of oil into art environmentally sensitive

area highlighted just one of the problems of our depen-

dence on oil. Tanker routes and double hulled ships are

smoke~scrcen 'solutions'. Nothing short of phasing out

our use of oil can guarantee an end to such spills.

But while the world cait witness sotne of the devastating

effects of oil spills. it is a more insidious environmental risk

which tnust ultimately prompt the phaseeout of oil and ollter

fossil fuels. Global warming. say the world's leading clitttate

scientists. is set to bring tttassive and damaging cltanges to our

climate unles we stem production of the major greenhouse gas

— carbon dioxide.

Since we started mass burning of fossil fuels we've added

around 170 billion tonnes ofcarbon to the atmosphere. helping

it trap heat which would otherwise escape. We continue to add

6 billion tonnes a ycarjust by burning fossil fuels.

Now. according to the United Nations Intergovernmental

Panel on Climate Change (IPCC). it will take a cut of 60-80%

in human»generated emissions of carbon dioxide attd other

greenhouse gases to stabilise the world's climate. Without such

action the IPCC predicts a 3“C rise in average world tempera-

tures within the next century 7 an increase unprecedented itt

recorded history.

Continuing 'business as usual' for just another 50 years

could. they say. bring us to a poittt of no-return where we

would be unable to stop worldwide climate crises, Even before

that. temperature rises will put animals. plants. even whole

countries in danger. Seven of the past 10 years have already

been the warmest ever recorded. Coral reefs are bleaching. sea

levels rising. and the world's insurance industry testify to a

huge ittcrease in Claims related to extreme weatlter conditions.

These and other events have led the Chair of the Enquete

Commission. a prestigious body set up by the German

Bundestag to investigate climate change. to write iit a recent

report that 'our planet is already warttting at art increasing rate.

The first signs of climate change are already measurable and

noticeable.’

Yet despite these indications that action is vital. tttost energy

and climate studies suggest that fossil fuel use is likely to dou—

ble in less than 40 years i with an even bigger increase in

nuclear power. This is not surprising when the debate on future

energy use is' domittated by those with the greatest financial

resources — the oil. coal attd the gas industry. the nuclear

lobby and the industrialised countries of the north. All assume

the continued dominance of fossil fuels.

But if fossil fuel use increases as projected. carbon dioxide

emissions could increase by 4007: by the end of the century.

The world would warm tip at a faster rate. Sea levels could rise

by (to cm. with the result that people would be forced to leave

their homes by rising scas. floods aitd desertification. Forests

would die. with increases itt acid rain attd smog of up to 500%

in some regions.

Presently. the continued large-scale allocation of R & D

funds to fo sil fuels and nuclear power diverts money front

energy practices that would alleviate not only global warming.

but also a ltost of other environmental disasters. Renewables.

such as solar and wind power. biomass. have enomtous techni-

cal potential wbich has so far been barely tapped. Given the

right level of political support. renewables can provide all our

energy needs in future at a reasonable cost. The biggest obsta-

clcs to a clean energ future are ttot technical but political.

In a recent report Greenpeace Itas directly contradicted the

message from the fossil fuel industries and sonte governments

that future energy security is dependent on a continuing

increase in the use of oil. coal. gas and nuclear energy, The

report shows that the phase out of fossil fuel use is not only

possible. but also achieveable in a relatively short timescale.

Applying energy efficient measures. coupled witlt clean renew<

able energy sources. including hydro and geothermal power.

(all of which currently deliver 14% of the global energy sup~

ply) Could provide all the world's energy needs by 2100.

In the next few decades new policies are needed to set us on

the path of a clean-energy future. A driving force for these

would be strong international agreements to protect the cli-

mate. Although an international climate convention has been

signed by more than 150 nations. it is weak and should be

amended to commit signatories to reduce CO1 emissions.

There should be strong protocols on energy efficiency attd

renewable energy which set ambitious targets for signatory

countries as well as providing funding to allow the south to

participate effectively.

Governments should introduce energy taxes to reflect the

economic costs of environmental damage caused by fossil

fuels and nuclear power. Germany. UK. Italy. the Netherlands.

Denmark attd several states in the USA have already intro-

duced financial incentives for renewable energy developers.

There should also be encouragements to utilities to buy clean

renewable energy. and changes in regulations \AItICIt remove

financial incentives to sell more gas or electricity. Fossil fuel

and nuclear subsidies should be ended. as should tax breaks for

oil and gas exploration. R 84 D funding for fossil fuels and

nuclear power should also end. unless related to safety or

decommissioning.

With rapidly deteriorating ecosystems. disappearing

resources. and skies accumulating pollution at an alarming

rate. even without the possibility of climate change. there are

compelling reasons for moving away frottt fossil fuels altd

nuclear power. We cannot afford to lake the risks of continuing

along our present energy path. A clean energ ' future is no“ a

real possibility. and an imperative for the protection of tltc

planet.

Sue Cooper

Greenpeace UK

i I-‘uttil l‘llt’f\ in u (‘ltunqinc ('lmnllc 7 Han hi prum't (he u'urltl'i

(Illlltlll' Itv ending: I/lt' HIK‘ n/ lllllf. nil and gas available ltom

Greenpeace International. Ker/ersgracht I70. Iltlo DW. .-\ntslcrdattt.

Ifuerqv ll urltl 



 

INTERNATIONAL NEWS

Biomass-fired

CHP in Sweden

A CHP plaiit. fuelled by bio-

mass is to be built iii

Kristiaitstatl. southern Sweden.

Power from the plaiit will meet

has'eload detiiarid for heat and

electricity for a population of

around 72 not).

The town's inuniCipal utility.

Ki'istiattstad Encrgiverk. has

placed an order for a li MW

medium pr"sure steam turbine

and ancillary equipment with

ABB STAL A8. of Finspong.

Sweden. for whom the order

represents a breakthrough in the

area of iiietlititii~tiresstirc tur-

bines iii small biOiiiziss»"red

power plants: The biomass fuel

will consist iiiaitily of wood

chips,

Joint venture

in India

A JOINT feasibility study is to

be undertaken to look into the

building of a .100 MW coal "red

power station in India.

Iaiprakash Industries Ltd

(JIL) and National Power signed

an agreement in March. as the

first step towards establishing a

joint venture company that

would build. own and operate

tlte proposed statioti.

The power station at

Mangalore. Karnataka. would be

next to a planned steel plant. to

whom it would supply power. as

well as to other major entnpa-

tties iii tlte area. The station

would Iiavc two 150 MW getter—

atitig utiits. arid the cost is cur-

retitly estiiiiatetl at around £260

million.

National Power would operate

the plantt and be a major share-

holder. along with JIL. a large

civil engineering arid manufacv

turing company. and a third joint

venture partner. Opportunity

\sould be given iti dttc course to

other Iiidiati investors to acquire

shares.

National Power International

(NEI) Is at present reviewtng a

iitimber of opportunities in

India. but tlie Mangaliirc plaiit is

seen as their lead pittiect iii that

area. "India is an itiiportaiit tar»

get market for us." said NPl's

(iraliuni Hartley.

Muy / 995’

New policy for World Bank loans

THE WORLD Bank is cltaiig»

ing its criteria for loans on ener-

gy projects. aceoidiiig to two

reports published by the Bank

recently.

In fitture lending the Batik

platis to increase its efforts to

achieve fundamental require-

iiietits iii the provision of public

power. These iitclttde more

transparent regulation and

gI'L‘LllCl' (IPCIIIICS\ IO private

investment, They hope this will

create greater energy efficiency.

in both production and consump»

lion.

The reason for its change of

policy stems frorii the deteriorat-

ing pet't'oriiiance of many power

utilities in developing countries,

In future lending for power

projects will focus on countries

who are clearly committed to

improving power performance iii

lirie with the new principles of

the Bank. Total leading on

power projects by the Bank to

I99] totals $40 billion. Future

lending will be more selective.

and support will not continue

t'onihinctl etc power I

plant. wli 'li went on line in April. it

District heat s also supplied to the city of Vienna. hrin

lrit [output is 180 ,\l\‘\' iit “inter. “IIL‘It it proudes a fttrtltt

steam I)

stagge nu XIV/z. lil

In summer the ptnu‘l' generation eapat t) increases to 440 \I\\‘. Pictured almte

‘tlted \tith Ion-pollutant hybrid burners used for Unit 3 of the pouer station,ttirhin

for energy ‘tipply proj \tlicre

public ctiergy eitterprises have

performed poorly. atid their gov,

moments are tiimilling to carry

out fundamental structural

reforms. In order to receive [cod-

ing in future. governments will

have to show that they are set

ting tip structural incentives that

lead to the mor cflieient pro-

duction and Lise ofcncrgy.

The World Bank also hopes to

improve end use of power by

promoting detiiatiiI-side manage»

merit. as well as lessApolluiing

technologies.

A fen countries have

improved their energy efficien-

cy. according to the reports.

These include Korea. Malaysia

and China. But most developing

countries could make improve-

ments of between 206092 in

their energy eff ‘I'tL‘y.

The Batik claims its new poliA

cies are in line with calls from

the UN Conference on

Environment and Development

inltine [992.

V

Multilateral

fund for CIS

A MULTILATERAL fund for

nuclear safety assistance to cenv

trail and eastern Europe and the

former Soviet Union has been

set tip. with a £8.25 million con,

tribution front the UK.

Tltc UK contribution was

announced iii February by

Energy Minister. Tim Eggar.

who reaffirmed UK cumttiitmeiit

to the call by G7 at the Munich

Summit last year to set up a fund

to address the immediate opera-

tional and technical safety

improvement measures iii

Eastern Europe's aging nuclear

plant.

The fund will concentrate on

urgent safety improvements on

RMBK and VVER model 230

nuclear reactors. supplementing

bilateral a stance efforts “IIICII

are already iti place.

The multilateral fund \sill be

managed by the European Bank

for Reconstruction and Develop-

ltIL‘l‘Il,

\I at Sinmiering. near Vienna is claimed to he the most modern in liurope. The

's littt e\l|atist gases from the gas turbine as combustion air in the

n}: the ct ency ol' the plant tip to a

350 .\I\\ ol'rlistl~ 'I heat.

the SieinenstK“ l gas 



 

HOME NEWS

Prosecution of

UKAEA

Tl-lE UKAEA pleaded gtiilty to

tivo charges brought by the

Nuclear Inspections Inspectorate

of the Health and Safety

Executive. in April,

Tlte prosecutions were made

under the provisions of the

lonings Radiations Regulation

1985. following an incident

involving the rel *ase of the

radioisotape trititiitt.

The incident took place in tlte

Active Handling Bay of tlte

I’LUTO reactor building at

Harwell in Oxfordshire in April

I992 during dccontmi,“ionittg

operations. Approximately If)

tera becquerels of tritium were

released to atmosphere. and

some members of staff received

radiation doses of up to 1292 of

tlte annual statutory limit

This was a joint prosecution

between HSE and HMlP. The

UKAEA was fined £3000 witlt

over £10500costs.

Fuel tax debate

confinues

A BOOK published in April by

the New Economics Foundation

suggests ways of helping both

the environment and the econo~

my through fuel taxes. without

penalising the poor.

Energy tf/i'i'it’lit'y [7U/ft'f4’a‘ by

Victor Anderson argues for a

‘progrchive carbon tax' as a far

more effective tool to achieve an

increase in energy efficiency

than the imposition of VAT on

domestic fuel. which is to be

introduced from April l‘)‘)4.

"The Government have failed

to produce a llttlllglll»()tll pack-

age to reduce carbon emissions

and at the same time protect the

poor," claims Victor Anderson.

"My book advocates a form of

carbon tax that would be /ero

rated for tlte quarter of the popu-

lation using the least fuel. and

spending the money raised to

imprme energy efficiency iii

homes. industry and transport."

liar/1v lit/ii it'ui y l’ulti It’.\ by

Victor Anderson.

researcher n ith the

senior

New

Economics foundation. is pith-

lislietl by Rotiilcdgc.

Pressure to streamline further

BRITISH Coal chairman. Neil

Clarke nai'ned that further

streamlining would be necessary

to allow time for a number of

deep mines to become L‘Ottlpk‘lir

tivc \\ ith coal imports.

Mr Clarke was speaking at

The Institute of Energy annual

luncheon at the (irosvenor

House Hotel in April.

Existing impediments stich as

constraints on developing more

efficient working practices

would have to be removed. as

the only way to give collieries

the best chance of stirvival. "I

look forward to early action to

allow us to organise our produce

tive capacity so that we can get

the very best from our mines."

said Mr Clarke. adding that this

could mean t'urtherjob It es

anti an increase iii the flexibility

of labour.

Mr Clarke neni on to point

out the productivity had risen by

3092 in the past year. demon-

strating British (‘oal's dctennina-

tion to meet the commercial

challenge.

British Cnal must alter its furi-

dainental perception of the mar»

kct. ltc said. as it would no

longer be able to rely on the

security of long-term contracts

for the bulk of its outptit.

Cutting Kent's energy bill

A TOTAL of £380 000 has been

sliced off energy bills for

schools. offices aitd other Kent

County Council buildings.

The County's commercial ser-

vices department manages

LASER. the local authorities

south east rcgioti energy effi-

ciency consortium. which was

set tip in September [99]. The

savings have been achieved by

10% renewable

by 2000

UP TO 10% of energy used iii

Humberside could be drawn

from renewable sources by the

year 2000. according to a report

for Humbei's‘ide County Council.

The eightrmonth study

analysed and set targets for a

number of potential sources of

renewable energy. including

waste. wind. geothermal. antl

hionia s. Despite the financial

barriers in terms of capital costs,

the report links their develop—

incitt to finding solutions to

wider environmental problems.

and recommends 20 points for

action.

"Our favoured technologies

not only offer Huinbcrsitlc

cleaner energy. but they can ttlst)

liclp tackle other issues. such as

waste management. and the need

to contribute to national ("03 ill!"

said Ray ‘l'oniplsins olgcts.’

Environmental Resources Ltd.

atitliois of the report.

searching for the best deal from

a gas supplier for a specific site.

LASER has helped local

authorities achieve ‘avings in

excess of {LI million since

l99l. Energy contracts have

been negotiated for more than

700 sites so far. The consortium

aims to r‘ach its total savings

target of {2.5 million within the

next 18 months.

HSC proposes

IAC for coal

SIR John Cullen. chairman of

the Health aittl Safety

Commi sioit has written to inter-

ested parties in tire coal industry

seeking views on the

Comtni on‘s‘ proposal to estab-

lish an industry advisory com-

niiitee (IAC) for the ltllt‘le‘

ground coal industry.

The hopes tltc IAC will give

attention to promoting an indus»

ll‘)"\\‘l(lt_‘ safety culture: itlcntif

ing and disseminating best pi'aci

ticc; and advising the

Commission on other matters

involving health and safety iii

underground coal mines.

Consultation “I“ continue

tiiitil 28 June. and it is hoped

that [lie committee Will have its

inaugural meeting iii the autumn

of this year.

"The Commission has long

felt that there is a need for ait

l:\(' for underground coal tt'tlllr

mg." saiil Sir .loltn.

W

Union report

gives different

picture

A REPORT produced by the

NUM in conjunction with the pit

deputies union. NACODS.

argues that the ten pits chosen

for closure by the Government

in October 1992. have economic

reserves. and could make valu—

able financial contributions in

the future.

The report TIM t'tiscfni' the [0

pin was welcomed by the

Coalfield Communities

Campaign's chairman. Cllr

Hedley Salt. viho said "this

study confirms yet again that the

decision to close a large part of

Britain's coal mining industry is

ill—founded. Given the opportu‘

nity to compete on a fair and

equal basis. evidence proves that

coal is both economic and

viable."

The report argues not only for

the to doomed pi ’. but also for

Britain's deep mine coal industry

as the only long-term energy

resource in Britain.

OFTEC launch

LORD EZRA formally launched

the oil industry's industrial oil

burning training and re; stration

scheme at the Energy Elf 'iency

Office in London in April.

He einph ‘ised the impor-

tance of training if essential

improvements were to be made

to the UK's standards of com»

bustion efficiency. and fully

supported the Oil Firing

Technical Association for the

Petroleum Industry lOFTEC)

scheme.

Technical

scheme. Colin Sutherland. out-

lined its method of operation.

adviser to the

Experienced technicians should

register. he said. to put pressure

on those \sho \iere less skilled

to submit themselves- for train-

ing.

The Oil Firing Technical

Association for the Petroleum

Industry lttt\ drann up a scheme

for technicians in complenieni

its esisting training activities.

The tie“ scheme complies \Hlll

the ()I’I’EC Code of Practice in

'I‘raining Standards and \iith the

rules of the registration sclicmc.

lz‘Iit'I ey It or lil 



 

POWER GENERATION

Killing

POWERGEN’s first combined cycle

gas turbine (CCGT) to come on line

was officially opened on 19 April.

by chainnan Sir Graham Day.

The opening ceremony took place at

the beginning of a week of open days

and official visits. More than 300 guests.

including MPs. councillors, contractors

and many others associated with the sta-

tion, heard speeches by PowerGen's

chief executive Ed Wallis and Juergen

Gehrels of Siemens plc. the turnkey con-

tractors for the station.

The 900 MW CCGT is fired by natural gas

supplied by Kinetiea Ltd. a gas transportation

and marketing company jointly owned by

PowerGen anti Conoco (UK) Ltd. The high

pressure, underground pipeline stretches

52 km. frotn Theddletliorpe in Lincolnshire

to Killingholmc. South Humberside and is

50 em in diameter. Approval to build the

pipeline was received in March 1991. Less

than two years later it is providing tip to 160

million cubic feet of gas each day. despite

diversions cu ruuic to avoid significant

archaelogical sites and even a badger sett!

The £20 million pipeline has spare capacity

to supply other industrial and commercial

users in the Humbcrside area.

The power station itself has been a sticcess

story for all companies involved. Turnkey

contractor Siemens secured the contract in

January 1990. it was the first to be awarded

by a UK privatised utility for a major power

station. and was worth in excess of £290 mil-

lion.

Siemens has btiilt many power stations

using CCGT technology throughout the

world. The largest in Europe being the

Amharli plant in Turkey. which generates in

excess of 1350 MW.

Killingholme was built iti less than 000

days ahead of time and to cost. and is the

first major non-nuclear plant in the UK fora

decade. it comprises four gas turbines and

two steam turbine generating sets. driving six

electrical generators i essentially two gen-

cration modules. each with a gross capacity

of47t) MW (450 MW net), ach module ltas

two 150 MW (iermaii built gas turbines. and

otie 170 MW steam tttrbinc. constructed at

Sicmen‘s plant in Mullicim, The fll'sl module

was commissioned in September 1992, the

second In December.

Siemens is currently building a slightly

smaller ('(‘GT plant at Rye House in

llcrll'ordshirc. W11l1 a rated L'ilpiltll} of 681)

MW. The plant is scheduled on goon line in

curly 1994,

'l'hc Killinglioltnc plaiil has a rapid slililr

Muv N91

Killingholme CCGT — 6000 tonnes of

reinforcing steel has been used in the

structure.

tip time. with 300 MW available in just 15

minutes. Frill module capacity of 450 MW

can be achieved within one hour. The control

room is split into various dut. centres. The

centre desk provides communication links to

the National Grid. PowerGen's Energy

Management Centre at Solihull and the gas

W

holme on line

suppliers. Computers monitor and display

gas consumption and electrical otttput.

Each module has a separate control desk

and panel. managing starlvups, shut-downs.

load changes and alarm systems. A common

senice panel controls connections to the

grid. river water extraction. gas supplies to

the station and fire and gas leakage alarms.

The 'back panel' has a mimic diagram of the

plant. including controls. indicators and

alarms. providing another backaip facility to

the main system.

The station works to a 'paper i'ree' philoso-

phy. and has one tenth the staff of a conven-

tional power station. Rigid work practices

and demarcation are a thing of the past, with

teams of multi-skilled workers performing a

variety of roles. PoweiGen feels these flexi-

ble working practices create greater produc-

tivity and higher job satisfaction for the

workforce.

As part of the opening celebrations. a local

school girl planted a five»year old horse

chestnut tree. which she had grown herself

from a conker. in the grounds of the power

station. PowerGen have been keen to involve

the local community. To this end they have

also commissioned a sculpture b_\ .lulie

Edwards. from the nearby Grimsbv School of

Art and Design. which will also . and in the

grounds of Killingholme. Appropriately. the

piece is made from 60 pairs of turbine blades

taken from one of PowerGen‘s redundant

power stations. The blades form an arc.

which surrounds a sphere. symbolising the

precious power of energy. locked away at its

core.

inside the steam turbine hall. '1 llL' lllrhillc and its associated condensers neigh 393 tonnes 
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Museum of power

— one man's vision

A POWER station has stood on the

site of the now derelict Kingston

upon Thames plant for the past 100

years. Kingston power station finally

closed in 1980. since which time the

building has stood redundant.

The site is overdue for redevelopment.

on that all parties 'eem agreed. The

Borough Council has produced a

Unitary Development Plan, which has

the approval of site owners. PowerGen.

But there is another interested party.

who has put forward its own proposals

for the derelict pow er plant: the

Kingston Power Station Preservation

Trust.

The Trust has been set tip by David

Lindsley. a senior electronics engineer.

whOse vision for the power station site conA

stitutcs a cultural and scientific centre. The

project also has the enthusiastic stipport MEP

Anita Pollack.

David Lindsley's proposals centre around a

Museum of Power. situated inside the plant

itself. The power station is of particular inter»

est: it was the fi ‘t to come on stream. in

I‘MS. after nationalisation of the (ienei'ating

Board. although an interruption by the war

meant that proposals were already somewhat

out of date by the time the plant was conr

missioned.

However. the plant was built with a stir-

prisingly hiin degree ol consideration foi the

environment. given that pollution did not

attract serious attention ttiitil the Clean Air

Acts iii the 60s. lts tall stacks and efficient

electrostatic precipitatoi‘s minimised local

atmospheric pollution during the lifetime of

the plant. and several measures were taken to

reduce thermal disturbance of the river water.

Attempts were made to help the massive

building blend into its surroundings. with a

screen ol large poplars. gardens. a park aiul

sports facilities. The structure of the burlding

remains stiong due to the high standard of

construction. and far front being Just a ‘shell‘.

it still contains six siirlmg boilers. probably

the stile survisors ol their type.

The point on which all parties concur is

that the power station could not be rcreoiii—

missiouctl. it could iic\cr meet today‘s enyir

ronmcntal oi ctlictcucy' standards. in Hand

by Johanna Fender

Senior engineer. David Lindsley‘. is

anxious that the derelict power station

at Kingston upon 'l‘hame *hould not

become 'another Batters . His imag-

inative ideas for a new future for the

redundant plant are outlined here.

Lindsley's view there are three possible rede-

velopment options. First. conversion to a

more modern design of power station. po‘

bly CHP plant providing heating for nearby

residences. The second option. along the

lines of the plan proposed by the Borough

Council. is complete demolition and redevele

opmcnt for nonepower purposes. Third is the

Preservation Trust proposal. which advocates

a conference and hotel complex on the site.

in addition to the museum.

Asbestos

The in ior reason foi' the plant lying idle

for the It i thirteen years is the presence of

asbestos in the building. Virtually all the

machinery and connecting pipework were

originally lagged with asbestos. whose danr

gerous properties were not recognised itntil

long after the power station was commis-

sioned. Removing asbestos is a time consunr

ing and expensive process. if the plant were

to he demolished all the asbestos would have

to be removed and taken to a place of safe

disposal. David Lindslcy argues that if the

plant were to he lctt substantially intact. it

may be possible to seal hermetically some

installations. negating the need for complete

asbestos removal. The building would then

have to be monitored to ensttrc the |ong»term

integrity of scaled installations.

The demolition and redevelopment option.

preferred by the local authority aitd site owir

crs l’ower(ieti. presents the lowest financial

risk. But David l.iiuls|ey points out that the

massive machinery still in sittt must be

reitiovcd: and the foundations. cuirently ritlr

died with a network of tuideigrotind tunnels.

would have to be made good before any itcw

construction woik could begin. A Iiirthci fly

iii the ointment Ior l’owcifieii is contained in

the electricity privatisation act. which states

that in the event of a power station site being

sold, half the capital gain would revert to the

Government. Da\ id Lindsley is prOpOsing

that PowerGen retain ownership of the site.

thus avoiding this financial stumbling block.

The Trust‘s plan envisages the museum

being housed within the power station itself.

with the old coal stockyard converted into a

ISO-bedroom hotel with space a\ailable for"

groundrlevel car parking. and the rest of the

building used for a conference centre. In

order to meet planning objectives, the Trust

has included some residential aecommoda~

tion in their proposal.

But it is the museum which remains a pri»

ority for Mr Lindsley and the Trust. II is seen

as a potential showcase for the UK energy

industries. and this particular plant is per,

ceived as having advantages over other

redundant power stations. The site has good

access for both central London and Heathrow

airport. making it easily accessible to both

UK and overseas visitors. in addition

Kingston's small boilers and turbines provide

the opportunity to illustrate the power gener-

ating process in terms comprehensible to the

general public.

With the help of a team which includes

quantity surveyors. structural engineers.

architectural consultants and a property sure

vey'or. the Trust has produced detailed plans.

which include the provision ot low-cost heat

and power for the complex. The retention of

the power station building should enable the

incorporation of a gasrtircd (‘lll’ unit. which

could haye the potential to earn additional

revenue for the energ centre. in terms of the

museum itself. with careful planning the new

plant cottld prtwide a working display ol a

modern power plant.

Education and training

The training potential prosidetl by the

Energy Centre is gneii particular emphasis

by the Trust. in the tirst instance it would

provide the general public with a chance to

learn about the energy industries. but .\lr

l.iitds|cy envisages a gt‘catei tiaining potcnr

ttal. l isttug workshops on site and some oi

the o es could be used to proside training

tor process engineers. and the Centre could

csist as a satellite ol Kingston Unnersity.

Students would lia\c the advantage oi workr

liit'iui ll ill/t/ 
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ing In classrooms and laboratories adjoining

full-scale examples of plant. some of which

would be fully operational,

For the Museum itself the Trust proposes

full-scale models (eg. wind generators. gas

turbuicsl tn the entrance hall. which would

be surrounded by exhibition rooms. relating

to .spe ' c areas of interest. For these smaller

rooms several potential topics have been stig-

gested. such as an energy anti the environ-

ment display. This would show how acid rain

is formed anti explain the greenhouse effect.

as well as demonstrating practical methods

for reducing pollution. Other areas of possi-

ble interest could be a renewable energy

sources exhibition: modern power systems

and control of power.

Observation gallery

A moving walkway would carry Visitors

through the turbine hall. where they could

observe the machinery at close hand. A lift in

one of the stacks would take members of the

public to an observation gallery which would

give stunning views over the surrounding

countryside towards London, with views of

such landmarks as Windsor Castle and

Heathrow airport.

Site owners PowerGen have expressed

their support for the local authority's plans

for developing the site. which involve demo-

Kingston power station as it is today,

\‘ieoed from Kingston Bridge.

lition of Kingston power station so that the

area can be redeveloped. "The site is of no

great architectural merit." said a spokesman

for the company. "Had David Lindsley gone

ahead with his plans when the plant first

W

became redundant. back in 1980. the scheme

may have been a realistic possibility. But it

has degraded to such a point in the last 13

years that such a plan is now unworkable "

Since 1980 PowerGen have carried out basic

maintenance. but inspite of this internal fit-

tings have degraded, and there is considen

able water penetration and pigeon infestai

lion. They have also pointed out that the

power station was not designed or built to

allow pttblie access. and the site is inappro»

priate for large numbers of visitors.

Costs

The Kingston Power Station Preservation

Trust has produced an estimated cost for the

proposed project. put at £38 800 ()00. This

ball-park figure does not include professional

fees. VAT plannbig-submission and building

regulation fees. abnormal ground conditions

or the fitting out of pubs and restaurants on

the site, although it does allow £2 million for

asbestos treatment. The assumption is made

that PowerGen would undertake the project

on their land. or lease it to the developer.

avoiding the need to include the eost of land

purchase in the estimate. PowerGen. on the

otherhand. do not believe that the scheme

will provide enough revenue to cover the

costs: and are therefore unlikely the under-

take the project in any fortn. 3
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SOLAR ENERGY
 

SOLAR cells convert light directly

into electrical power via the 'photo—

voltaic cffect'. Modern cells are effi—

cient, long-lived, low-cost devices

resulting from the enormotts theoreti-

cal and technical advaitces made

since the 1970s. The advances

expected in the next 10 years will

equal. if not exceed. those of the past

decade. bringing about a major

increase in the use of photovoltaics

(PV).

Solar cells are electronic devices and

are tnade from semiconductors such as

silicon. usually in the fomi of thin slices

(wafers) about 0.7.15 ttun thick. The posi-

tive contact is a layer of metal on the

back of the wafer, whilst the negative

contact on top of the cell must collect the

current. but also allow as much light as

possible to enter the device. The top con,

tact is usually tnade in the form of a grid.

ln bright sunlight. at 10cm square cell will

give an output of about 0.5 volts and 3 amps.

ie about [.5 watts of power. Manufacturers

quote the otttpttt of their cells for a sunlight

intensity of 1 kW per square mile (similar to

that of the Sahara desert at noon). This stan-

dard output is labelled 'peak watts” or Wp and

is measured at a standard temperature of

25“C, The power output of a solar cell varies

with the intensity of light falling on it. The

current output will halve if tltc light intensity

is halved. but the voltage will drop only by a

few percent. The power output also depends

on the temperature of the cell and decreases

by about 1 part in 200 for every degree

Ce his rise in temperature above 25”C.

Single solar cells g' only a small amount

of power. They are usually used in ‘modules‘,

which contain 3036 cells connected such

that the top of each cell is connected to the

back contact of the preceding cell in the

series tscrics connected). This ensures that

the output will exceed 12 volts even in modr

Prospects for

photovoltaics

by Professor Robert Hi//*

The 19905 are the decade in which photovoltaics will make the transition from

an important to a major technology. It is a transition which will be sustained

long into the let century, maintains Professor Hill.

crate sunlight and. hence. charge a 12 volt

battery.

The module must provide mechanical

strength for the cells to withstand wind loads.

hailstorms etc. and protect the cells and their

electrical contacts frotn environmental

attacks by moisture and atmosphere pollu-

tants for the 20/30 year lifetime of the mod-

ule. Cell temperature can vary from v20”C on

a cold night to +60'VC on a hot day. so the

thermal expansion of the cells must be

allowed for. The string of interconnected

cells is usually encapsulated in the layer of

soft plastic. with an upper layer 0 ‘ ass to let

in the light. and a back protective layer of

plastic. metal or glass. A metal framework

around the edges provides additional

mechanical strength and the means of fasten-

ittg the modules to a structure.

Typically. a module will give a power out,

pttt of 5070 Wp. When tnore power is

required. modules can be connected together

in series (positive to negative) to increase the

voltage or in parallel (negative to negative,

positive to positive) to increase tltc current.

The modules are fastened to a secure struc-

ture. which holds them in the correct position

to receive the maximum energy from the sun.

and which can withstand the wind loads and

so on. These ‘arrays‘ of modules can be fixed
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Figure I: 'lop contact is usually made in the form ofa grid.

or they can be driven to constantly face the

sun. Arrays vary '11 '2e from a few modules.

for telecommunication . to hundreds or

thousands of modules. for large grid-con-

Electrictty is rarely useful in itself A it

tnust be used as the input onto some system

which provides a useful service such as

lighting or water pumping. The parts of the

PV system. other than the modules. are

known as the balance of system (805) and

can be a significant or even major part of the

total cost.

Commercial cells for most power applica-

tions are made front wafers of single crystal

or multicrystalline stltcon. There have been

enonnous advances in the efficiency ofthese

cells and iii reducing the cost of both cells

and modules. The records set for small cells

by the research laboratories are important it]

pushing foruard ottr understanding of the

science and technology. bttt of greater

importance to the use of PV are the advances

in the efficiency atttl cost of the commercial

products.

The cost per peak wait of PV tnotiules

depends on the cost of silicon 'ers. the

cost of cell fabt ion and the ctitcrency of

the cells. as well as tltc cost of module fabrt~

cation and eft ncv. One of tltt: most sig-

nittcant recent ad tnces has been tltc intro-

tlttction of wire .sa\\ittg \\hiclt has about

doubled the number of \tal’ers \\hich can be

obtained from each bottle or ingot. The

growth of mttlticrystalline ingots has also

seen great strides lit the rate it owth. ingot

si/c and material quality. all of which serve

to reduce costs and increase ccll efficiencies.

The design of silicon cells for commercial

production l\ changing. With the incorpora-

tion of features from the high cflictenc) cells

tlcvclopctl in the research laboratories over

*Photovo/taics Applications

Centre. University of

Northumber/and

lzlit'i'et ll (Ii/(f 
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the past decade. The huricd contact grid atid

efficient optical design have been used to

give commercial cell cl'liciencies of |7.5~

lX‘Z with good yields. A pilot line at

University of Ne“ South Wales produces 7 x

7 ctii cells in tlie l‘).572tJ‘/4 range. with yields

of around 70%. The

gest tliai commerc'

20% should be achievable in the nc.\t few

years.

The production cost of PV modules

depends on the scale of production. New pro-

dtictioii facilities are now often in the 5-H)

MWp per atiniitn range, As markets expand,

the si/,c of the production facility also

expands bringing with it cost reductions

which opeti ftirther markets for additional

expansion. l’hotovoltaics companies are now

changing prices to reflect their production

costs. which was not always the case in the

pa. . This benign cycle of larger markets.

inere: 'ed production. lower costs. larger

markets. is thus leading to a more secure

foundation for the pliotovoltaics industry.

atid a profitable future.

The optimism on the thin film solar cells

has been somewhat dampened in recent

years. Amorphous silicon still suffers front

light-induced degradation. although the eftir

ciencies at which the modules stabilise has

inc 'eased to 5—6%. particularly for the p-i-

ii/p-i-n structures. Plans for large scale pro»

duction in Europe seems to be on bold. but a

10 MWp per annum has opened in the USA

producing 5ft ,\ 2ft modules. at low cost.

The polyery, alline materials are still in

the preicommcrcial stage. Copper indium

diselenide seems to have problems in obtain-

ing high yields in production. Small defects

at the substrate interface grow to large SltUl‘ll'

ing defects in the final cell. Electrodeposited

cadmium telluride appears to be rather more

‘produciion friendly'. but final decisions on

comtnercial production are still awaited. It

has been possible for some time to btiy small

cadmium telluritle cells made by screen

printing. anti there are now 30 cm x 30 em

modules available made by screen printing

and spraying. Cadmium telltiride thus seems

to be Winning the race into commerc a] pro-

dtiction and is likely to be widely a nlable

by the turn of the century at about the same

cost per unit area as amorphous silicon. btit at

around double the efficiency.

Two other tcchiiologie, seem promising

for commercial production in the next few

years. The micro-sphere and the thin silicon

film technologies both promise lower costs.

and the latter promises high cfliciencies. they

orctically even higher than silicon wafer

exciting results sug-

l cell c iencies over

cells.

The efficiencies and the estimated costs ol

the \arious PV technologies at different prw

(lttction rates are shown in Table I. It should

be noted that the production costs quoted iii

Table I do not include distribution costs or

May I‘M}
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Table 1: Materials and efficiencies of devices available through the

19905, with module costs estimated for different annual production

rates.

 

cell material c M

1 MWp pa

module costs ($Wp'1 1992)

10 MWp pa 100 MWp pa
 

Silicon

single crystal 24 16

polycrystalline 20 14

(1) amorphous 14 6

(2) Copper indium diselenide

14 >10

(3) Cadium telluride

14 >10

(4) Concentrator cells

silicon 27 15-19

gallium arsenide 29 -

multiiunction 35 -

6.0

4.5

6.0

 

c = best eel! ellicieney achieved in research laboratories

M = standard commercral module eticretctes

 

retail profit margins. which must be added to

estimate prices.

Table 1 includes estimates for concentrator

cells. ie. those used in sun—tracking devices.

where the direct component of solar radiation

is concentrated by a mirror or Fresnel lens by

a factor of between 50 to a few httndrcd on to

a small solar cell. The cost of this cell can be

quite high. provided that its conversion effi-

ciency is high. In hot areas. including those

in Europe. the econotnics seem qtiite promis-

ing for utility-scale applications. where the

increased maintenance requirements of track—

ing arrays can be accommodated cost effec-

tively.

Applications

Photovoltaic power supplies have no mov—

ing parts. no fuel costs. no waste products

and are completcly silent. They can he

designed to supply any range of power from

miliwatts to iiiultimegawatts. These are

unique characteristics which make theiti ideal

power sources for tnaiiy applications. and the

steadily increasing efficiency and decreasing

cost is continually widening the range of cost

effective uses.

The first contact with solar cells for most

people is the 'solar-puwcrcd‘ calculator.

Modern electronic equipment rcquiics little

power. so that generated by small solar cells

even in room lighting (about It) ()th times

less intense than Sahara sunlight) is enough

to power a calculator. The cells used in these

products are usually made of amorphotis silir

con, which responds better to room lighting

than wafer silicon. ()vci‘ lllt) million solar

calculators are sold each )cat. plus hundreds

of thousands of other products such as

clocks. battery chargers. radios. torches and

garden lights. The range of consumer prod-

ucts which can be solar powered is limited

only by the imagination and ingenuity of

manufacturers. and the range will expand

greatly over the next few years.

Perhaps the most worthwhile use of photo-

voltai s is the provision of power iti remote

villages and refugee camps. in the developing

countries. No other power source is so reli-

able or so cost effective in providing lighting.

medical refrigeration. water pumping and

similar services in those conditions. and

many thousands of these tinits are in opera-

tion around the world. Photovoltaics a

major tool for the social and economic devel-

opment of the third world. and is playing an

ever 'tt ' ing role in the welfare of people

in rural areas.

Although it has been the case for some

years that PV is the most cost effective

option in remote rural areas. on a lifeacycle

cost basis. it is only recently that it has begun

to be widely used. and still only in a few

developing countries. The tion-technical fac-

tors which influence dissemination are non

the major determinants of the penetration of

l’V in the market place. The two major fac—

tors arc the availability of PV systems to

potential purchasers and the ability to finance

the initial cost of PV. which appears high in

comparison to kerosene lamps or a small

diesel generator. In fact the repayments oii

loans to purchase a PV system are about the

same as the recurrent costs of running a

kerosene lamp oi small geiteratot. ‘o prUVltb

ing the financing mechanistiis arc iii place. 
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PV is a very attractive option for private pur~

chase. Commercial markets for solar home

systems exist in Namibia. Indonesia,

Philippines and sortie other cotiittrie with—

out government support. Rural electrili ition

schemes to provide lighting arid battery

charging use PV because it is the cheapest

aitd ntost reliable option. Major programmes

exist iii Mexico and are beginning iit Brazil

and other Latin Aittei'ican countries aitd in

many of the countries in Asia. Tlte establish-

ment of the GEF and FINESSE ftiitdiitg pro—

grammes greatly a. 'sts governments and

electricity utilities to expand these projec ' to

bring soc' tl and economic development to

l'ClTlOlL‘ TUI‘Lll “Hills.

The continued improvements itt perfor-

mance aitd redtictiotts iit price of photo»

voltaics have brought the technology to the

poiitt where tttajor electrical utilities can now

consider it for power irtto their grid systems.

The first applications were iii the southern

USA where the peak loading is dtie to air

conditioners, and power is required when the

suit is at its hottest.

In the past few years. there ltavc beeit

important developments iit identifying cost-

effective applications withiit utility systems.

Where utilities have long distribution line,

the power quality at the end of the line can

become poor as demand increases. PV arrays

at tlte ends of such littes cart provide voltage

support. and harmonic attd power factor cor-

rection more cheaply than art upgrading of

the power lines. transformers and switches.

Embedded PV generators at critical points of

a utility distribution system are cost effective

now itt some instances. iit both developed

attd developing countries. aitd will become

increasingly so during this decade. PV sys-

tems of 0.571 MWp operating at llkV or

13kV into utility feeder lines are likely to be

common around the turn of the century. The

key to opening tip this market is to produce

good simulations of the utility distribution

systems to identify the critical points iii the

systems wltere PV cait provide the support

needed.

Di. ihuted generation refers to electricity

generated at many points with a distribution

system. and in this case particularly to PV

. tents installed on buildings in urban envi-

ronments. In Germany. Netherlands.

Switzerland and the USA there are pro-

grammes to study PV roofs on domestic

houses. 'fecltiti ‘ally these PV roofs work

well. htit the output is itot iit phase “illt the

demand which. at least in Europe. increases

in the evening. A better match between sup—

ply and demand. and more attractive ecoi

itomics, is found when PV is used as a

cladding on the facades of contntcrcial build-

ings. The cost of conventional cladding is

partly offset by the use of PV laminates in

the cladding and the 805 costs are greatly

reduced. which brings down the overall price

of the system. For high latitudes the vertical

orientation cart be advantageous iit enhancing

winter/summer output ratio. although for

modern offices, a major electrical demand is

for air movement and cooling. which rises in

summer to match the average PV output.

Evert in a northerly maritime climate. stich as

that of tltc UK, PV cladding of commercial

buildings could begin to be cost effective

around the turn of the century. In a continen—

tal climate. PV cladding is likely to become a

commercial option before the end of the ceni

tury.

Tltere are many applications iii ilte 'profes-

siottal‘ market i for cathodic protection sys-

tems. remote silent power. transport lightinfi.

warning signs. telecommunications. and

many others where fuelifree. maintenance»

free systems are required. This market is

growing as tnore users become familiar with

the operation and benefits of PV, and incor-

porate it into their routine operations as a

standard engineering solution to spceitic

problems.

Projections of the total market for PV at

the turn of the century range from around

250 to [000 MWp per aitrttittt. The projec»

tioits by the major PV companies tend to be

around 300 MWp per annum. equivalent to a

25% constant yearly growth rate. This ltas

gill-i

been the rate of growth for the past 10 years

or so. but iii the di ficull conditions of 1992,

only the European companies maintained this

rate. It is ltopcd that the new political climate

iii the USA will bring about a resumption of

growth in the PV market there. The growth

of the PV market is important iit that it

allows larger production plant and hence

lower costs. as poirtted out earlier.

The growth of the PV market. as with

other commodities. depends on the state of

the world economy and on political will. For

PV. the utility applications would be more

attractive economically if the environmental

and soc at costs of fossil and nuclear fuels

were taken irtto account. This is now becom—

ing politically possible. The electrification

market iii the third world is potentially huge.

but depends on the availability of interna-

tional funds. and there are hopeful signs here

too. The PV companies itttist operate in coit-

ditions of much uncertainty. At worst the

industry will litnp along growing slowly. and

not very profitably to about 100 MWp per

annum by 2000 AD. At best there will he a

well~ordered. steady expansion of 25-35% a

year to 300-400 MWp per annum. If the

world's political leaders become seriously

coneemed about climate change and the alle-

vtation of poverty the industry could be

swept into a rapid expansion up to 1 GW or

more a year by 2000.

What is more certain is that technical

progress will continue to be made botlt in the

research labs and iii industry. and tltat the

unique characteristics of PV will be increas-

ingly recognised aitd applied. PV is an

important technology. It will beconte a major

technology. The l990s are tlte decade in

which this transition begins. but it will conA

tinue well iitto the 21st century. ‘J

This iu'lii'lt’ ix lmsml on (my l/ml originally

appeared in (he 'Eiit‘npcun Dti'et'lm'y of

Rt’llt‘lt'tlllll’ Energy Suppliers and Services"

published by Jullll’X & James Science
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(ircat alliances have been made in cell efficiency and reduced ct '

cost".
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If we haven’t

convinced you about the

advantages of PFBC

have a word with

some ofthese companies.

-

IA Endesa

‘

“The evaluation of‘the results obtained

to date, with high-sulphur, high-ash coaL is

positive This technology is a clear option

{or the future? I’m/m Alt/Him: (In V10,

Dim/01' 0/ li/u‘lriul/ P/m/m'l/r/ix. ”UL/(1M. syn/m,

“We are pleased with PPBC and expect

continued testing will result in continued

improvements in environmental perfor-

mance, cost savings and teliability?"jz/77m

Ala/remedy; Sta/fur Vim Praia/Ml. Afim‘nmz

E/n‘lr/i’ PI/Zt'z'l' Stririim' Como/IMAM].

iii/CE???”
“We are confident we have invested

in the best technology for our site, a tech—

nology that will be regarded as modern

with respect to the environmental impact

throughout its lifetime? Tmmzx 13mm

EXUL‘III/l'!’ V[rt Pram/ml. Shirk/20m Elie/Ki.

“The choice of PFBC is based on its

high efficiency combined with low emis~

sions — the two most important features

for the next century? limo/1M iN’izézzbir)‘az.i'/}i.

Ewan/'2 r Dirac/w: E/u‘I/‘ir Pair (1' [)t ['(lll/II/lr'lll C0,.

japan,

0

KYUSHU ELECTRIC POWER CU.,INC.

“The proven demonstration of the

smaller modules has strengthened our

belief in our decision to build a 330 MW/

PIJIKI." Mr. /\', Ir/ii. Dim‘lm: Knob/z If/Livz’ii’

I’l/zm‘ (fa. ji/ 12/1]. 



PFBC at 1/0 Wig” at Mac

axpcrzmmtcz/ ridge

It is the new generation ofclcan-coal

technology that has been proven in corn-

mercial operations around the world

The I’FBC (l’ressurised Fluidised Bed

Combined-cycle) system already gives thermal

efficiency gains of 10-15%.

These higher operating efficiencies

lead, not only to cost savings, but also to

lower emissions.

In fact, pressurised combustion

releases so few pollutants that I’FBC not

only meets the most stringent emissions

regulations today, but is also the natural

choice to meet all future requirements.

C/mzz C0421 Power

PFBC is a simple, oneAstep process for

turning coal into electrical power.

And although the technology is new,

many of the components are familiar.

A fluid bed boiler, a gas turbine and

a steam turbine,

Unique to PFBC is the integration of the

pressurised fluid bed into the combined cycle.

Cleaning, during combustion, eliminates

the need for add-on equipment.

The limestone which is added during

combustion captures up to 99% of sulphur

released by the fuel.

Coal of any quality can be used.

Together with the limestone the coal

is crushed and fed into the fluid bed where

it burns suspended in air streams.

This suspended mixture of coal and lime?

stone forms a “bed” and appears “fluidised’;

hence its name

The fluidisation allows for effective

combustion at 8()(J°(}1()()U°C, well below

the conventional flame temperatures at

which thermal NOx is formed.

The very low inherent NO, emissions

can be further reduced by non-catalytic

measures,

l’FlSCs high efficiency is such that

the amount of CO2 released into the atmo-

sphere, in relation to the power generated,

is lower than with any other coal-fired

technology.

Solid waste, in the form of ash, is both

benign and, potentially, a useful material,

\X’hen mixed with water it sets like

concrete, and can be used directly as a filler, or

crushed to make synthetic gravel.

In fact, by whatever criteria you care

to mention, PFBC has minimal environ»

mental impact.

80, NO

uptoQQ% uprossv/g aboullS‘l/o

Cmama/19115] effirz'mriar

The linking of a gas turbine with a

steam turbine is a major factor in the high

efficiencies of the PFBC system.

And in designing a gas turbine

that runs off coal, ABB have made a

breakthrough.

The turbine's unique twin shaft confr

guration makes it capable ofsustaining

optimum plant performance throughout

the load range.

lt is also highly efficient with low inlet

temperatures. And therefore has the poterr

tial for increased efficiencies when future

higher temperatures are applied. 



The turbine has been ruggeclisecl and

is protected by two stages of cyclones

which remove 98% of particulates.

The combined cycle reduces fuel con-

sumption by 10-15% in comparison with

conventional coal-tiring technologies.

I’HK; is available in two modules. The

13200 which can be configured singly or

paired to produce tip to 170 M\X/ of power.

And the P800 which is available at 330 MW, or

paired to give 700 MW of power.

A new 01/117022 for m‘zlztzw‘

PPBC is a milestone in coalvtired

power generation.

Besides combining low emissions with

improved efficiency it has many practical

operating advantages.

It is a significant new option for

utilities

It is compact, simple, easy to permit

and provides a low-cost route to generating

electrical power from coal.

Its flexibility enables fast plant

start-up, rapid load changes and low mini-

mum load.

It is also a proven technology.

But more importantly, PFBC is a

‘ growing technology. Further refinements

and advances will improve its already

impressive performance and efficiencies,

ensuring its position as the technology of

the future.

3
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1/ iyou 'r/ We to cal/air

mm 51/20/11 PFBC . . .

t .iii in m Lynne Anderson .n rlic- .idclrl'ss

liclow ii” .iii introductory brochure entitled

“HUI clean-coal technology”,

It IN .i Al(‘{.’lllc‘£l slep'bi'rstep guide to PM“.

technology Including data from pilot plant: in

operation and current commercial applications.

I . . I, .

Om dd) icmzlzmr

Aisii is also offering, One-clai‘ seminars (in

\ltlllllL’\ (Incl others interested in I’l:ls(.

'l'hest- seminars are a unique opportunity {or

Cnginc‘c‘n, management and other specialists to

form .\ derailed appreciation ol’thc- system

The printininit which InCluch\ tinting-inn

periods covers present technology. opt-rating

experience and future developments

Seminars can be arranged at your own (milk

tic», J! .I I’Hst \iili. or Al the Abb premises. Ii'this

unique learning amnirtiinin \umltl bc‘ ni'innt-

to your organisation, contact Lynne Andt-pnii .it

the address below.
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CLEAN COAL TECHNOLOGY
 

A way forward for coal

A COMMERCIAL clean coal power

platit which also demonst 'ates a key

eletiient of the toppitig cycle can be

btiilt iii the UK witliiit the constraints

of the recent Government White

Paper (The Prospects for Coal.

March 1993). according to ABB

Carbon of Sweden.

As identified in the White Paper (arti-

clc [5.20) the partial gasifier is a key

eletiient for second-gene’ation clean

coal plants, ABB has developed a cott-

cept for a commercial 165 MW. clean

coal. pressurised fluidised bed combus-

tion (PFBC) plant enhanced at low risk

by the addition of a partial gasifier

developed at the Coal Research

Establishment (CRE) and now awaiting

demonstration. No government grant is

required except for the R & D portion.

The size of the demonstration gasifier to

be 'added on' to the PFBC plant could be

chosen within the financial constraints

set by R & D funds available, Ideally

this gasifier would be sized at 24 MW

(thermal).

It would need Government support only in

the form of a deferred but fully commercial.

long-tenn loan for about 20% of the invest

ment for the project to meet the investment

criteria likely to he applied. Such a loan

could be seen as being in rctttrn for the use of

a commercial project as the vehicle for the

demonstration atid would not he in conflict

with the policy set ottt in Article ISIS ofthe

White Paper. Moreover the Government loan

cottld be made oti the condition that if suc-

cessful demonstration of the gasifiei' leads to

increased project revenues — due either to

improved plarit flexibility or to credits for

environmental costs avoided at other stations

7 then repayment would he spccded tip.

ABB Carbon believe that a new clean-coal

plant iii the UK today would not lose money,

The analysis of a 165 MW clean-coal plant

shows that a return of over 8% (deflated) on

equity and about 7% for the project can be

expected over a project life of 30 ye rs.

These retttriis require tto financial support

apart from normal cotntttcrcial loans. Cash

firm is negative only for the first No years

of operation. The project breaks even after

l | y‘ats of operation. However. iii the eco

notnic climate existing in the tfls' totlay. such

an investment iii a new coal-fired platit is not

considered ati attractive proposition for tvxo

reasons, First. the project needs to be c\a|u-

.ttcd over a limit) year project lilc. but tltc

H

Incre singly stringent environmental

standards have served to make con-

ventional coal-fired plant progressive-

ly less economically viable. Clean coal

technology, developed in the UK. but

so far undemonstrated in this country.

could hold the key to the future of

coal-fired power generation.

future for UK coal is very uncertain over

such a term. Second. the rate of return

offered 7 while not unattractive over the

long tentt — is modest iii comparison to the

retums offered by other projects when evalu-

ated over shortct' periods.

ABB Carbon suggest that 'encouragement‘

to overcome these barriers is possible if the

Government's commitment to the long-term

ftttttre of coal cottld he convincingly shown

to potential investors. by funding the demote

stration of a key element of sccotidigenera-

tion cleanicoal technology. They propose

that this deitionstration be of a small gasifier

'added on‘ to a commercial PFBC plant. \\llllr

ottt endangering commercial operation of the

plant. yet at a meaningful size to be valid as a

eotntttercial demonstration. Art additional

encouragement would be for the project to

receive sttpport (rcpayablc. at cottitttcrcial

interest rates atid not a grant) during its early

years. While a nutnbcr of alternative ways of

structuring sticli support could be devised.

the sitttplest would be if the project could

receive a coiittnercial loaii of perhaps 20‘»; of

the total investment. btit oitlt repayment

deferred for it) years. Equity payment could

then be delayed tititil the eiid of the Cottsll'tlt'r

tion period. and the rate of return on equity

would rise to over l 195 tdctlated). Cash fltm

would always be positive. Early repayment

could be triggered if the project benefits frotn

thc dcitioiisti'atioii aspects,

The ecottoittics of clean-coal pouer gener-

atiott are considered here The plant is a lo‘)

MW l’FBC plant using L'K coal. The plant I\

enhanced by a small partial gasitici'. 'l'hc

gasiltcr is taken to he a technology tittilci'

demottstiation and is therefore not allovictl to

either burden or benefit the basic economic

analysis,

The plant intestnicnt cost assumes that a

site is available. i\o laiitl cost is tlicrcloi'c

included. [t is alyo assumed that the basic

tnftastructurc for supply ol coal and cooling

\HtlL‘t' to the site, and transmission ol clt-cti IL”

 

Plant Size, MW 168.8

Net Eltictencvi LHV % 42.3

Coal tlh 55.3

Limestone Consumptton, t/h c. 3

 

 

 
 

 

Construction time. months 34
 

Plant cost, [Million 180
 

Price level January 1993
 

Interest rate, “/9 (reall 5
 

Ftnanclal costs - construction period, 1.5

"As/Year
 

Financtal costs repayment period, 1.0

%/ year

Taxation, % 33

20% I 80%

 

 

Equtty I debt
 

Electricity price. p / two 2.9
 

Opctattng hours that load eouwatent) 7200
 

Coal prtce (unwashed. delivered).

E/ton
 

Limestone price (delivered), E / ion
 

Fuel oil price, t: / ton
 

Personnel. 2/ manryeal 35000
    IDC + lirtanctal costs, E Million 23

 

Basic assumptions for a demonstration

PFBC plant.

ity away froin the .site (road. rail) are existv

ittg. In all other respects the sitC is considered

to be a greenfield .sitc. Plant Cost is estimated

to be £le) million (10% accuracy ). The core

strticlioit period is taken to be 3-1 months.

Coal supply is taken to be slightly higher

than world market prices. at 3t)£/ton. anti is

assumed to follow vvorltl price de\ elopment

through the life of the project. The plant

itself is designed fora Ellsyear life.

The project is credited itith an electricity

price of 2.9p/kWh. with no credit for any

extra |'t.‘\Cl1tlL‘\ that may result.

The analysis of the base case shows that

the project's net cumulative cash tlow reachr

es break-even l 1 years after operation. The

rate of return (deflated) is ostt. \\llllt.‘ the

rate of return on equity (deflated) is 6.8%.

The minimum annual cm oi ratio is less than

unity only for the first two years of opera-

tion,

l-‘rotn ati analysis of the base case it

appears that itnprming the cash floo iii the

tirst |c\\ years of the project. and/or improvr

trig tltc internal rate of return could pimitlc

the ticccysai'y stimulus for the investment.

lioi'ins ol support \\|iiclt could improve the

project include: a (imci'iiincnt grant. \\hich

\sottltl improve both parameters but \\otild be

considered fundamentally unsound: a

tcdttcetl coal price to be tccincrcd later

\ioultl help cash |'lo\\ atid tlic cincr ratios: or

a reduction iti equity Iroin. say. Ztl‘i'r to IV;

\\ou|d iiitprove the internal rate ot rctui'n bill

would reduce the cash floti. J

[let‘l to it m'lil 



 

SOLAR ENERGY
 

Contemporary passive

solar developments

SOLAR gains contribute. at least

part of the time. to the heating of vir-

tually all buildings. Although it is

obviously difficult to generalise.

solar gains can often contribute 30%

or more of a building's annual

requirement for heating. In a passive

solar design opportunities are taken.

from conceptual stages of design

onwards. to maximise the appropri»

ate use of solar energy to provide

heating. daylight and ventilation

together with enhanced amenity. The

latter can range from the additional

space provided by a conservatory to

the creation of a bright light working

environment.

As justified concern has increased in

regard to the environmental impact of

the unnecessarily profligate use of fossil

fuels. passive solar concepts have

become established in the mainstream of

design approaches leading to energy-

effieient domestic and non-domestic

buildings. Both the selection of the most

appropriate approach to harnessing solar

gains in a particular building and the

detail of subsequent design. depend on

the prevailing climate, the use and diur-

nal occupancy of the building. its site.

and the relative and absolute magnitudes

of the energy associated with meeting

the likely requirements for lighting,

indoor comfort and ventilation.

The most obvious method of capturing

solar radiation in a room is through a win,

dow oriented at any angle from east to west

through south. Heat stored within the build-

ing fabric ameliorates temperature flttetua‘

tions resulting from casual and incidental

gains. and also may avoid overheating during

particularly sunny periods. Windows facing

ttorlh gain little in the way of heating frotn

solar radiation. However. as designers of

artists‘ studios have known. at least since the

renaissance. ttseful. usually glarert'ree day-

lighting is provided through northefacing

windows by diffuse radiation

The influence of the sun and of solar

Muy law

by Brian Norton

Professor Norton looks at recent

developments in passive solar design,

giving examples of their applications.

and commenting on their effectiveness

in given situations.

motion on building design and urban plan—

ning, either fortuitously or by design. is. of

course. nothing new. It probably pre-dates

even the earliest areheological remains of

buildings. Coming closer to home. and in

time. in primary schools. for example. class-

rooms facing south or south east have been

favoured. for the psychological advantages

of the early morning sun. while avoiding

overheating and glare in the late afternoon.

However. other orientations can be employed

to equal effect. for example nonsdontestie

buildings with a majority of rooms which

' *pt direct gains t' ‘ south west can be

successful with the inclusion of overhangs

and/or windows set well back.

The carry over of heat absorbed in a build

ing's fabric from one day to the following

morning is relatively small. even in fairly

mt ve buildings. and the rate ofheat loss is

particularly high where there is a large

amount of glazing. Excessive thermal ma"

also increases the demand for auxiliary heat-

ing on cold mornings. before the sun can

have any effect. The mass provided nonnally

is usually sufficient to prevent overheating in

rooms which are not affected greatly by the

sun. In atria and conservatories. additional

thermal mass may be necessary to counter

overheating. Ventilation is also used in such

situations to keep temperatures down to

acceptable levels.

For most of the UK heating season. air

recirculated via a conservatory contributes

very little to reducing the heat load. In con-

trast. if ventilation air for the building is pre-

vailed upon to enter through the conservatory

by wind-induced effects. natural buoyancy or

fans. it will be treated by passive solar gains

before passing to the rest of the building.

With 0.5-1.5 air changes per hour. the ventie

lation heat load is of a similar magnitude to

the conduction heat loss. This has been put

into practice in a school in Hampshire. where

it contributes 38% of the total heating

requirements.

In the UK there are a diverse range of
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SOLAR ENERGY
 

Naming County Primary School in Essex. left prior to refurbishment. This was a t) pical system-built school in urgent need of improvements in the

weatherprooiing and thermal performance of the building fabric. Right, the school after refurbishment. 'l hermosy phoning air panels providing

solar heated air were incorporated as part of the curtain walls. The) can be seen as the opaque elements which alternate nilh pairs of \iindoivs.

examples of successful. and indeed not so

successful. passive solar dwellings and

school buildings. .Vlany dwellings have

employed direct gain. often with conservato-

rie. Issues that have been addressed. particu»

larly in the higher density pas ive solar

developments that have been btiilt in Milton

Keynes. include the pri acy of occupants and

the 'kerb appeal' of the design to potential

purchasers. With notable exceptions. in

domestic architecture passive solar design

has not generally led to radical new forms.

The adoption of passive solar design in

schools predates the use of the term. The

desire for light and air has long had profound

influences on school architecture. In schools.

there has also been more willingness to

include specitic elements to t ilitate the col-

leetion of solat gains rather than solely secls

to optimise the size and orientation of con,

ventional features such as windows and eon~

scrvatot'ies. The architects in two local edu-

cation authorities producing buildings that

are very highly regarded internationally.

despite their often modest scale and the tight

budgets wtthin which they were both.

A Troiiibe-Michel wall consists essentially

ol' :1 glazed cavtty fronting a wall. The wall

absorbs short—wave radiation atid i'ereniits it

as long nave thermal radiation. which.

together With a layer of immobile air. is

effectively trapped in the cavitv The temper»

attire ol' the air and the vvall rise. Because the

wall has a high thermal mass. there is a coir

sideiahle time delay ol several hours

between the absorption of the solar radiation

and transmission of the heat through the wall

to the room behind. Vents tnay be provnled

at the top and bottom of the cavity to allow

air to pass between the cavity and the mom.

thus reducing the little lag. The “all is also

then operating Ill .i thermos)phoning mode

\\ith heat lit!“ to the room \ia convection

The mutual mode ol operation is to open the

vents only \iheii heating is i‘etliiiietl iii the

If;

room. As most nonAdumestic buildings are

only used during the day. the availability of

heat late in the afternoon and evening is not

at particular advantage. More importantly. in

the UK climate. very sunny days folio“ ed by

severely cold nights are not common. It is for

such conditions, in the Pyrenees. that the

Trombe-Michel wall was originally devised.

The use of Trombe—Michel walls in the UK

has thus been limited. However a school in

Looe. Cornwall. incorporates ‘mini Trombe

\xalls'. topped by a concrete bench, to moderr

ale temperature fluctuations and take advan-

tage of solar gains. This feature has been

estimated to contribute approximately 3.4

kWh/day towards the auxiliary heating of the

school.

In St John‘s School. Claeton. Essex. coin-

pleted in 108th special lightweight external

cladding was designed in the fonn of vertical

ducts with glass external and steel internal

layers. As with a Tromberhr‘liehel “all. solar

Houses in \liltoii Keynes \sith. oil the right. a roof-space collector. and on the left n ithout, llolh

have most ol'the ointlous on the south si e.

[mercy ll t’l/ll 



 

SOLAR ENERGY
 

gain is collected in the space between the

glass and the inside wall. but in this case the

lteat is not stored bttt is passed directly to the

inside. or vented to the outside when ttot

required. As with tnany of the concepts and

devices in this field, this is an idea of long

standing. This concept was first patented in

the USA itt 188]. It has been developed fur-

ther at a school in Naxeing in Essex. where

such devices. being a cotnponent of modttlar

commercial curtain-walling system. were

used . in [988. to replace disintegrating

facades.

A roof—space solar energy collector is

essentially a glazed roof into which fresh air

enters at the eaves and ts heated by solar

energy before being conveyed by fans to

occupied areas. It may provide a preheated

supply to a warm-air heating system. Retttrn

air is recirculated to the heaters or vented at

the roof ridge. possibly via a heat recovery

unit.

Roof . pace collectors in schools have cer7

tain advantages over atria and conservatories.

as they leave the internal layout unaffected.

The high ratio of roof to floor area espe-

cially for single storey primary schools pro,

vides a large potential for solar energy colv

lection. and the system can be less prone to

summer overheating. The relatively rapid

thermal response is compatible with oecu»

paney patterns.

As with conservatories. the roof-space col,

lector need not be at a temperature above that

of the building to provide a beneficial effect.

assuming it is above ambient. since any

warming of the air passing through roof

space will provide sotnc reduction in the ven-

tilation heat load.

Green Park School. Newport Pagnell,

Buckinghamshire. incorporates three roof»

space collectors providing ventilation air pre-

heat to ga. "red warmiair heaters, as well as

optimised fenestration to enhance daylightv

ing. This building has been very popular with

its occupants whilst also being energy effi-

cient.

Despite the long history of solar enerUy

heating buildings. it is only recently that sig-

nificant changes in the natttrc of typical

building fabrics have began to emerge. In

particular advanced glazing systems to

deflect daylight deep in rooms have been

developed. An example of such a system was

used in the tc-modelling of the old

Billingsgate fish market in London. In labo-

ratories \mrldu‘tde. research is underway to

develop windows that. by including acrogels

or a vacuum. exhthtt very low rates of lteat

loss. Significant advances are being made tn

the development of largeAscalc 'suitehahle‘

windowx that change. \vtth an electrical. thcrv

tnal or light stimulus. Irom transparent to

opaque.

Considerable information ls :l\" tlablc to

destgners secktng to know more about pas-

.l1t1\‘ I‘M}

Green Park School. Newton Pagnell.

enters a gas-fired warm air heating

bowing

'tem.

sive solar design. Practical design support is

now also available in the context of the

Energy Design Advice Scheme (EDASI

organised by the Building Research Energy

Conservation Support Unit based at the

Building Research Establishment at Watford.

1.1'4‘49

roof space collectors for preheating air before it

EDAS regional centres have been established

to date in London. Scotland and Northern

Ireland. In EDAS advice is provided on the

most appropriate and coherent measures to

adopt to achieve. in a particular context. an

energy-eff ‘ient design.

Internal tic“ of the atrium at Barnes Farm School. (‘lIelmsfortL Essen huilt hetueett tuo

ltlocks of classrooms, 
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Exporting power from

Iceland to the UK

THE IDEA of exporting electricity

from Iceland to the UK or the conti—

nent of Europe was first discussed

publicly in Iceland some 40 years

ago. at a meeting of the Icelandic

Electrical Engineers” Association.

Since then high voltage direct cur-

rent technology has advanced to

such an extent that transmission of

electricity through HVDC submarine

cables is becoming more and more

common. In the past six years this

favourable development has encour-

aged Landsvirkjun. the National

Power Company of Iceland (NPC).

to study increasingly the feasibility

of exporting electricity from Iceland

to the UK and/or the continent.

Icelandic export ofelecti'ieity is recog-

nised as one of the two main means to

the largeiscale utilisation of Iceland's

hydro and geothermal power potential.

The other means being the poweriinten—

sive industrialisation of the country. The

power is certainly there. since Iceland

has harnessed about l()‘/z of its potential.

or 5 TWh per year out of a possible 50.

This is in spite of the fact that Iceland is

fully electrified. where practically all its

inhabitants have access to electricity.

and the consumption of power per capita

is one ofthe highest in the world. second

only to the Norweigians.

LTK import of electricity from Iceland

wotild constitute inercascd Lise of nonrpolluti

ing renewable cncigy sources at the cost of

the polluting and risk) use of fossil fuels

and/or nuclear power. Such imports would

therefore be enviioniiicntally beiiclicial to

the UK. and in line with the ohiectivc estab-

lishetl by the E(' of achieving a considerable

reduction iii sulphur. nitrogen oxide and car

*General Manager,

Landsvirkjun

by Hal/dor Jonatansson *

Renewables provide the answer to

many of our global energy problems.

but the potential in the UK is some-

what limited. In this article the author

suggests importing power from a

country ich in renewable sources of'

energy.

bon dioxide emissions in the ne 'l'uture.

Esport of electricity from Iceland to the

UK would furthermore be in the spirit of the

report of the United Nations Commission on

Environment and Development. the so-called

Brurtdtland Report. which encourages tis to

think iii global terms about the earth s energy

sources. to use environmentally friendly

encrg sources instead of polluting ones. and

to do this wiiliout regard to national bound

aries.

In the past few years extensive changes

have taken place in the UK electric power

industry with its privatisation. Similar (level,

opinent is taking place in Norway. Sweden

and Finland. The EC has submitted ideas of

increased freedom in the electrical industry

and taxation of polluting suppliers of elece

tricity. In order to diversify their energy

sources and be less dependent on more pol,

lutiiig energy sources like coal. countries in

Europe. and the UK in particular. aim at

Vttstl) increased use of natural gt, for the

generation of elec ity. In north and central

Europe. plans for the building of nuclear

power plants have been shelved and numer-

ous nuclear power plants will probably be

decommissioned during the ne.\t decade, One

of the consequences of this development is

that power companies in Europe currently

_ k new w; s in electricity production and

interconnections with other electric power

systems. In 1994 we will see the completion

of a (100 MW submarine cable between

Sweden and Germany. Recently. Statkraft of

Norway took tip cooperation with Siemens.

A813 and Alcaiel to study transmission of

electricity via submarine cable from Norway

to the etherlands or the UK. A group of

\‘orwei an power companies and the Dutch

compai EDON are also invest' 'ting the

possibility of importing electricity from

Norway to the N tlterlands. The Dutch com-

panies EPON. PGI: 1 and NKF. in coopera—

tion with Icelandic enuineering companies.

and the City of Re‘ gavik. are likewise

studying the possibility ol‘exporting electric-

II) from Iceland to the Netheilands.
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Furtltcritior . the German potter company

Ilainburgisclic cctrrc s-Werke /\(i has

shown a grouirrg interest in the import of

electricity lirom Iceland. 'I'urning finally to

the UK. tnliormal discussions are already talk

ing place between NI’C artd Scottisli Hydro-

Electric concerninit the possibility of stich

import to Scotland. Tlns pos ibility has also

been introduced to several other UK power

companies. with alternative sites for Iandirrg

the cable on shore.

Feasibility studies

The competitiveness of Icelandic poster

costwis‘e. and the environmentally l‘rrendly

aspect ol~ csport of electricity l‘rom Iceland

call for the feasibility ol~ such exports to be

scrutinised. Accordingly. NPC has recently

obtained a predicasibility study report from

Pirelli Cables. UK. which was recruited by

NPC a year ago to carry out siteh a study. In

these investigations. NPC is also relying on

servtces rendered by Vatteitlall Engineering

AB. Sweden. the Icelandic engineering corn-

pany All Lid and UK consulting lirnt

Carninus Energy Ltd. The Icelandic Energy

Marketing Unit. owned by the Ministry of

Industry and NPC. is also participating iii the

study as far as the marketing is concerned.

The conclusions of these studies so far are

that export ol electricity from Iceland to tlte

UK through a HVDC submarine cable is not

only technically feasible but most probably

also economically.

The principal conclusions of these studies

and estimates to (late are in general tenns as

loIIoWs:

0 there are no major technical problems

attached to the manufacture and installation

01' a IIVDC submarine cable from Iceland lo

the UK or the continent of Europe:

0 in recent years. advances in the rnanul'aer

titre of submarine cables have resulted in

increased transmission capacity arid lower

transmission costs. This development will

most likely continue in the near future:

0 presently. \JPC is studying the possibility

of exporting electricity through one or two

cables from Iceland. Net poster transmission

to north Scotland over a single 550 MW sub-

marine cable is estimated at about 4400

(iWh/ycar on average:

0 considerable preparation work and I'ur-

ther research has to be carried ottt l'or live to

sis years before a decision to go ahead with

the project cart be taken. When such a decir

ston has been talscn II will be possible to

complete tendering. sea trials. type tests.

tnattul'acttirc and installation ol the I’irst cable

over a period ol four to six years. depending

on whether two oi l'oiu laclories mattul‘aclui'e

the cable. For too cables the estirnaic is st,\

to Ill years:

O the I’ticllt report presents a technical lear

sibiltty study ol' the manulacturc and installa-

Wily lt/‘H
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Possible submarine cable routes: Iceland — Scotland — mainland Europe.

tion of the submarine cable. A corTesponding

study must be undertaken with regard to

other technical premises. such as converter

stations and the operation ol. the DC link.

Simultaneously. studies must be carried otit

regarding other aspects of the project such as

marketing financing and ownership:

0 it is clear that the installation ol a subinar

rine cable from Iceland to the UK or the coir

tinent is technically possible. Such an Illsltllr

Iation also appears to be economically feasi-

ble. All studies Itithcrto therefore recommend

l'tiriher investigation ol' this possibility.

Cable technology

In light of current cable technolog\ and

foreseeable advances in the nest letv year . a

submarine cable bet“ cert Iceland and the UK

or Europe \\rlI have a copper conductor and

insulation ol oil-impregnated paper which

has been used with l'tivourablc results {or

decades. botlt vtith AC and I)(‘. and \\ltlt

ever higher voltag A doitble steel aritiour-

ing “I“ give the cable the necessary strength

and protection against csternal damage.

The most likely cable route betocen

Iceland and Scotland lies l‘ront the east coast

ol' Iceland. travelling in art easterly direction.

then south‘ast along the northern sector ol'

the ridge between Iceland and the I-‘aroc

Islands at a depth ol 5007701) in. In order to

iactlit: c location ol' the cable latilts arid

stiperusion. it is proposed to take the table

ashore on the I‘at'oe Islands. The decpcst por-

iioit oi the rotitc is between the I-‘aroe Islands

and Scotland. the Fame-Shetland channel.

ssrth a maximum depth of 1 I00 in. From the

FaroerShetland channel to the north coast of

Scotland the depth is about I00 in or less.

Landing in Scotland is scheduled near

Dounr' . The length of the cable is estimat-

ed at 935 Ion.

In order to reduce the probabilities ol the

cable sustaining damage caused by \\ ave

actions. fishing gear and anchors. it still be

necessary to bury it I.. _ in into the sea bed

dostn to a Ill tit depth. thereupon one metre

to a depth ol 100 in and finally (Lo in doun

to a depth ol 500 m \\ here necess; y. In the

North Sea. cables are generally buried 0.6 in

into the sea bed. \\ltIL‘ll is considered sul't'i-

cient protection against l'tshing gear.

Com erter stations \\herc AC is converted

to DC and \ Ice \ersa \\‘|ll be olia ('DllVClllltilk

al type. The length of tltc cables creates cerr

tam dtlttctilttcs dtic to the large electrical

capacitance which. lio\\e\cr. cart be over-

cortic \\llll present technology and only a

minor rise iii costs.

The operational sccttrrty oi the submarine

cable Iras considerable ittllucnce on its prol-

ttahtltty. as the volume ot‘ pooer transmitted

as \scll as its market \alue is reduced through

decreased operational security. The operar

iional security ol' converter stations is gcncrr

ally \\‘cll lslttHHl. but it is necessary to cort-

dtrct a special study oI' uhcthei‘ opei‘ iottal

conditions oi very long subtitartne cables

result in tulci'ior operational security ol the

stations. Despite the lacl that numerous

ll) 
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cables have been installed in many parts of

the world in recent years, there are only a

few which are of a similar type and protected

to the extent proposed for a cable from

Iceland. According to Pirelli's assessment.

there are only ll comparable cables in the

world. eight of which are across the English

Channel. The operational time of the

eleveti cables ranges front five to 14 years,

and only a single breakdown has occurred in

one of them. Special attention is aroused by

the six years' experience of the English

Channel cables where no breakdown has

occurred, despite enormous traffic of ships.

bttt much care was taken in the burying of

the cables into the sea bed.

On the basis of available statistical data

from the operation of existing cables and

converter stations it is estimated that the

average availability of a DC connection

between Iceland and Scotland could be about

96%.

The investment cost of two submarine

cables from Iceland to north Scotland,

including converter stations and DC high ten-

sion lines. amounts to about $1.2 billion,

The estimates made by PireIIi apply to a

subinariitc cable to north Scotland and are

based on conditions on that route, Costs of

converter stations, overhead lines and other

relevant items are estimated by NPC's con-

sultants. Operational costs have been

as. sed on the basis of the estimated num-

ber of breakdowns, repair costs and the oper-

ation and maintenance of converter stations.

Assessment of repair costs is provided by

Pirelli, but other operational costs are based

on information from Vattcnfall.

Investment in one 400 kV submarine cable

transmitting 550 MW from Iceland to north

Scotland is estimated at £06 billion and the

transmi sion cost 1.1-1.3 p/kWh. depending

upon interest rates. Adding this cost to the

estimated electricity generation cast of 1.4

p/kWh. the cost price in Scotland would be

2.5-7 7 p/ka. depending upon interest

, compared to 2.7-3.1 p/kWh. which is

the estimated cost price of electricity from

natural gas plants in the UK. and to 3.5-4.0

p/kWh from new UK coal plants. These fig-

ures neither include an export charge on eleci

tricity from Iceland, nor carbon taxes on

electricity from natural gas or coal plants.

The power projects which will undoubtedv

1y be most economical for expon of electrici-

ty, in View of their size. location and the cost

of power. are major projects situated near the

east coast of Iceland and have a total genera—

tion capacity of 11 000—12 000 GWh/year.

However. environmental issues remain to be

solved. and solutions are being sought in

close cooperation with the Iceland Nature

Conservation Council,

One may influence the time it takes to

manufacture a submarine cable and install it

by applying variable numbers of factories,

but it is more difficult to expedite the con»

struction of power projects. According to a

time schedule for research, manufacture and

installation of a single submarine cable to

Scotland, about 12 years will pass until the

first submarine cable could be brought into

operation. around the year 2005. On this

assumption, the final decision on the manuA

facture of the cable would have to be taken in

the year 2000. It should then be possible to

take the second cable into operation iii 2010.

I shall not deal here with the important

aspects of the project such as marketing.

ownership and financing, as their preparation

is not sufficiently advanced. The respective

authorities in Iceland have not yet formulated

important items of their policy with regard to

the export of electricity. In order to clarify

their position iti this matter. the Minister of

Industry has recently appointed a committee

intended to prepare a White Paper on the for

mulation of policy by the Icelandic

Government concerning the cxpon of power.

The committee is due to complete its work in

early 1993.

Conclusions arrived at iii the studies made

so far regarding the possibility of exporting

Iceland‘s electricity are. in the opinion of the
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NPC. promising enough to warrant a contin-

uation of various relevant technical studies

and appraisals. such as studies of electro-

technical joint operations of power systems

and preparatory design of converter stations

and DC overhead lines More accurate stud-

ies and research must also be conducted on

the cable route, the manufacturing capabili-

ties uf cable factories. the development of

trenching equipment for extensive depth.

cable joints, methods and equipment for fault

location. technique for cable repairs at great

depth and techniques for crossing of submav

rine installations. Primary assessment of

environmental effects is also pending.

The environment

It is a well known fact that producing elec—

tricity in hydro electric power stations is gen-

erally the most economical means of produc4

ing electricity and does not create any polluv

tion. This clean form of electricity produc-

tion is therefore most desirable with regard to

the impact on the environment. at least wher-

ever such power stations can be constructed

in reasonable hamtony with their natural sur-

roundings.

The total consumption of electricity in the

world today is around I I 000 TWh/y. Of this

only 20% is produced by Iiydro. despite the

fact that the potential worldwide for electrici-

ty production from hydro has been estimated

to lie between 10 000715 000 TWh/y. This

stems partly from the remote nature of the

majority of harnessable hydro sites in the

world from the markets for electricity. This

may be changing. however. because of

advances made in transtttission techniques.

The environmentally friendly effects of elec-

tricity production by hydro must lead to ever

Increasing efforts to harness this great source

of power for our already 0\ erpollutcd world.

The possibility of transmitting electricity

produced from hydro from Iceland to the UK

seems to be within practical limits in respect

of technology and economy. Besides intro-

ducing a new dimension to the UK electricity

market. this undertaking would also alleviate

the pollution problems of electricity produc-

tion from fossil fuels that UII‘IUI‘\\1\L‘ \\t\\|I(I

have to take place. At present. it is foreseen

that it might be practical to export approxi-

mately 1 100 MW. corresponding to about 9

'I‘Wlt/ycar. via t\\ o cables to the UK, result»

ing in a considerable reduction ofgrccnhotisc

gases. Although such reduction \tould only

constitute a small contribution to the solution

of the global pollution problem. it \tould still

be a step forward In restoring the atmos-

phcrc.

The export of electricity from Iceland tn

the UK and/or the continent is an exciting

possibility and all \llILIIC> so fat make 11 a

most promising one. .1
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Institute participates in DTI conference workshops

AS PART of a Department of Trade and

Industry conference The global In'ltnolngv

[Itll‘lltt‘l‘.\/lf/I. The Institute of Energy was

asked to rttn one of [5 workshops. to rttn in

Simultaneous sessions in the afternoon slot.

following the morning's conference speakers.

The conference was the result of the Prime

Minister's commitment to the idea of technol-

ogy partnerships between nations of the

developed and developing world. expressed

at the Rio Summit last year. The global It’t'fi-

ttology [7lli'lnt'l'.\flf[) launched the Technology

Partnership Initiative. which sets up a net,

work of nongovernmental organisations.

such as the International Energy Agency. to

advise countries wishing to take part in tech-

nology transfer. It was organised to coincide

with the Environmental Technology I993

exhibition at the NEC in Birmingham. and

was held in the adjoining Metropolc confer-

ence centre.

Art impressive lineup of speakers. includ-

ittg Prime Minister. John Major, Michael

Howard QC MP. Jacqueline Aloisi de

Larderel (director of UN Environment

Programme) and Santos tle Sampaio Nttnes

of DO XVll. spoke to a large audience. com-

prising delegates frotn all over the world,

Excellence rewarded

INSTITUTE Fellow. Dr Jasper Mardon. ptcr

lured above. has been elected att Honarary

Life Member of the Canadian Pulp and Paper

Association, He was the 39m member of the

technical section of the association to receive

this honour sincc tts foundation 7X years ago.

In addition. Dr Mardon was awarded the R

S Jane Memorial Lecture Award by the

Canadian Society for (‘ltemtcttl Enginecrtng.

He was born in Exelcr. Devon in I91].

and moved to Canada tn ILJSU. since when he

has worked on all aspects of papertnaktng.

Mur NV}

with a particularly higlt proportion from

developing countries.

Workshop sessions took place on a wide

range of subjects, including waste manage-

ment (organised by AEA Technology): the

role of the scientific community (organised

by NERC and SERC): recycling (organised

by Proctor & Gamble). and transport. organ-

ised by the Transport Research Laboratory.

The subject chosen for the Institute's work-

shop was 'Sustainable energy generation'. Six

presentations covered the entire area of inter

mediate-scale power generation. and includ-

ed a paper which examined the mechanisms

for successful technology transfer and part-

nerships. The Institute produced a bound

copy of more detailed versions of the presen-

tations for each delegate attending the work—

shop. so interested parties could study their

areas of interest in greater depth at their

leisure.

Senior Fellow. Ettr Ing Brian Locke started

the session with an overview of his paper on

mechanisms for technology transfer. As an

energy engineering consultant be h

mttch experience of technology transfer in

developing countries. and was acutely aware

of the problems likely to confront UK com-

Institute events

South Wales & West of England branch

annual lttnchtimc lecture and luncheon. The

Environmental Protection Act: il.\'

Impferttcnlu/ion and Implications for UK

Ener \‘ Usage by Dr D Slater, director 84

chief inspector. Her Majesty's Inspectorate of

Pollution (HMIP). At British Coal's Coal

Research Establishment. Stoke Orchard,

Cheltenham. Gloucestershire. Reception at

ll.15 atn. 18 June. Lunch after the lecture.

courtesy of British Coal. Please contact Bob

Wardell on ()242 873861 if you wish to

attend.

The Combustion Engineering Association

has organised a conference & exhibition

Otytzenjin Clean Com/mxlmn on 8 June at

Forest of Arden Hotel, Coventry. starting at 9

am. The seminar wtll focus on the use of

oxygen in cornbttstton to provide both

process benefits and viable. environmentally

acceptable solutions to new and emerging

legislation. Whilst traditional oxygen appliv

cations will he discussed. the emphasis will

be placed on more tccettt and current applt»

cations. particularly in the copper. glass, non-

ferrous metals. mttnictpal waste. steel and

power industries. The papers will focus on

combustion engineering Issues which are

technically and environmentally challenging.

For more details. tel David Stltltcrs on (1685

x7e] l‘).

panics unused to dealing with third world

countries: religious holidays and different

working practices are good examples of culA

tural differences which must be taken into

consideration if a technology transfer is to be

successful.

Tlte second presentation was based on

work carried out at British Coal's Coal

Research Establishment, and sought to

inform delegates about clean coal technolo»

gies. This is of particular importance in

developing countries, where coal is often

cheap and readily available. making it imper-

ative that clean methods of burning fossil

fuels are in place if the associated environ-

mental problems are to be avoided.

Tony Marshall of Babcock Energy Ltd

gave a synopsis of his paper which concen»

[rated on energy recovery front biomass and

other waste materials. Again this was of par-

ticular relevance to developing countries. for

whom a cheap source of fuel is vital.

The use of internal combustion engines

and steam turbines. which operate on all

types of fuel. was the subject of a paper by

W H Allen's Bill Page. He summarised the

challenge to engineers. who must improve

both efficiency and cleanliness of such

machinery. whilst maintaining the reliability

and economy of operation.

British Gas' Jitn Liptrot gave an overview

of the work of the Global Gas di sion of the

company. Again the emphasis of the presen-

tation was on the environmental aspects.

about which delegates showed a high level of

concern.

The workshop concluded with a joint pre-

sentation on renewable energy by Professor

Peter Dunn. of the University of Reading and

Anthony Derrick of IT Power Ltd. It was this

final presentation which attracted the greatest

interest from third world delegates. who.

despite the high capital costs. found the

notion of a free fuel supply tnost interesting.

Professor Dunn and Mr Derrick were able to

tell the audience of applications. both in the

UK. attd in developing countries. where IT

Power have carried out a number of succ

ful projects.

The three sessions were ably chaired by

Professor James Harrison. President-elect.

who congratulated the speakers on their per»

fortnance of the difficult task of condensing

complex papers ittto It) minttte slots.

A display at the back of the workshop

area. comprising many lree leaflets and pub-

lications. as well as Institute publications for

sale at drastically reduced prices. created

much interest, and prmtded a contact point

between delegates attd speakers.

Coptes of the papers from the Snrlanta/t/t‘

energy gt'ttertlliutt workshop are available

from the lnsttttttc. tel: ()7l 5th 0008. fax:

024] 580 4420. priced £5 inc. p&p (UK). 



 

BOOK REVIEWS

Good news, bad news

'chewabte energy" edited by

Johanx‘on. Kelly. Reddy and

Williams.

Published by Earthscan Publications

Ltd, London. 1993, 1200 pp, £30.00

P/B. €60.00 H/B.

RENEWABLE energy is free! atid iii some

cases (such as landfill gas or waste combos»

lion) people will eveti pay you to take it

away! That is the good newts. The bad news

is that this means the rcnewables are capital

intensive. even more so than nuclear power.

So the renewabtes are finding it difficult to

compete economically with subsidised coal

and cheap gas turbines.

Nevertheless. renewable technologies are

clean and sortie of them are reasonably

cheap. Thc future looks bright for those for-

tunate ones in certain situations. After all.

hydro power provides nearly 15% of the

world‘s electricity (550 CW in 1989). geot»

herrnal provides 6 GW of generating capacie

ty and twice that ainoutit of heat. while winds

farms adrl a few more GW. So there is a lot

of it abutit! in my view, this volume does not

tnake enough of these existing and successful

installations.

in capital»rich countries real progress is

being made. and there are substantial plants

operating on a ftilly commercial basis — or

at least as commercial as any other source of

energy. Subsidies are endemic across the

whole of the energy field. and many of them

are well hidden. As the editors explain "the

merits of renewable energy are often masked

by national policies that subsidise I'os. it or

nuclear energy technolog' They might

have said more about the subsidies that are

often received by the renewables.

in capital-starved developing countries.

such as India. this book points out: "higli

interest rates should be used for investment

decisions”. That being the case. they are not

going to find many situations which are right

for the renewables The editors have tried

hard to find practical and economic applica~

tions in the third world. btit they are few and

far between.

The material for this book has a sound

pedigree. it was put together for the l992 UN

conference in Rio by the United Nations

Solar Energy Group for Environment and

Development. The overall balance oi the

book reflects this solar energy interest. Wind

pow er. which is in widespread tisc. gets no

more space than the highly speculative topic

Ui solar hydrogen. Other solar energy topics

receive even more attcntioit. although they

are not economic. Hydro power on the other

hand. gcts only half as much space as wnid.

Geothermal gets nearly as inttcli attention as

hydro. while tidal arid wave power havc to

sharc a brief chapter with ocean thermal

energy convcision and salinity gradients.
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With this bias towards solar. there will no

doubt be many enthusiasts wlto feel thcii pai>

tictilar renewable technology does not get a

proper share of attention or appropriate

emphasis. Even if they are right, I do not

think they can claim that their technology has

been unfairly or inadequately treated. As far

as I can see. each individual topic is quite

soundly and carefully analysed. with enthusie

asm and optimism held tightly in check in

most es. Each chapter has evidently been

subjected to critic l peer group review. and

this shows in the careful wording that is gen,

ei'ally used.

"it seems implausible that integration dit'fir

culties will significantly constrain the use of

wind energy in most regions" and "Wind

power is already cost competitive with con-

ventional modes of electricity generation

under certain conditions". we are told. Such

statements seem rather cautious when wind

turbine capacity in the UK has jumped froin

2t MW to nearly l0t) MW iii the last six

months. So those interested iii the renewables

will find a considerable amount of carefully

edited information collected together in this

volume.

There are many who are suspicious about

the renewablcs. They want to know what all

the fti 's is about. if the renewables are so

attractive. why are there not more of them'.7

This book provides plenty of information to

answer that question. It gives many and varir

ous individual insights into the reasons for

lack of success — and most of them are

financial. "Private sector discount rates are

unfavourable to most projects" (hydro):

"deployment will depend on the availability

of capital at modest discount rates (tidal):

"commercialisation of the process is hanr

pered by the need for substantial capital

investments" (geothermal): "the major barrier

to wide-spread adoption is its high cost"

(photovoltaics "although proven at a small

scale. the technique is liamAstrting by poor

economics" and "the market will be great-

est wherever fossil fuels are most expensive"

(ocean thermal).

Evidently those renewables that are mak-

ing the grade are doing well to overcome

such difficulties: ”Ethanol can be espccted to

compete directly with oil derivatives in the

near future”. ”wind power is already cost

competitive". "the cost advantage of biogas-

based clccti'icity increases with interest

rate". "the intermittcnts can he treated as

completely reliable plaiit with a capacity

cqtial to the average annual output" 7 there

is no doubt that mote of thc renewablcs are

coming. This book will help the [)l't)il)\\lt)ll£li

energy engineer to understand them.

I’m/I) 'I‘Slt‘lv/i/rllllll/i'
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13th edition

'Engineering Reference [look on

Energy and Heat‘

Published by VDI-Verlag, Dusseldorf.

180 pp. 30.00 DM.

THIS is thc 13th edition of a reference book

first ptiblished in Germany in 1934.

Although many of the references. which are

the source of the charts and equations. date

from the woos. all of the material is given in

SI units for this edition. and the scope of the

book has increased.

There are 14 chapters. covering hcat trans»

fer. combustion, steam generators and water

quality. steam turbines. cooling systems.

pipework. energy storage. compressors anti

pumps. cogeneration and gas turbines. and

temperature measurement.

Clearly the reference book has been stic—

c fully tised by engineers for ()0 years. and

this English version is most welcome.

This is not a te\t book. and there is no

information on design. There are a series of

nomographs. many of which have to be

pulled out. which makes them difficult to use

as they do not lie flat thereafter. The

labelling of the lines is often confusing. and

in some diagrams there are areas where the

lines run into each other omission of some

lines in that area would have enabled the user

to obtain a better answer. Also in the drafting

the use of heavy and thin lines would help

the user to follow the line he is using acress

the page

Tlii s a reference book so there is no

background information on the charts or

equations. A more serious omission of practi-

cal irnportancc to the engineer using the book

is the lack of indication of the level of aceti-

racy to be expected. The reviewer worked on

committees for the Engineering Sciences

Data Unit in London. and the question of the

likely accuracy of the numerical answers and

the conditions and areas covered by the

experiments (cg. heat transfer) gave the user

a feel for how much he could rely on his

arithmetic. The average figure is not suitr

able for all engineering purposes

Whilst noting the limitations of the refer-

ence book, it is surprising to see that in the

heat transfer section. data are given for heat

transfer to tube banks in cross flow. but the

engineer will search in vain for a chart or ref-

crcitce by which the pressure loss across the

hank can be assessed. an essential ingredient

of a ttibe hank evaluation.

However. these are detailed points. and [

suspect the English t‘cadct will itelcome a

book “illcil draws limit the central European

tradition. rather than the Anglo-American

\VOl'h. Ml ttiilL‘ll lilC lilillli \llllfC‘C i-(il' Ulll' (I\\'ll

reference and textbooks. Particularly useliil

are the tables outlining the emission stati-

dai‘ds in Germany.

N (I Witt/c)

‘ ll nr/i/ 



 

ENGINEERING PROFESSION

The other half

A ONEVDAY coiilier'ence to tnvestigatc the

recruitment of “omen is to he held this

ttiotttli. on I“ May. in E inbtrrgli.

The eonl’erence is targeted at careers r'cprei

sentatncs rii sccondarv schools. l'ur'tlier' and

higher edtrcatio reirce aird technology

advrsers; industrialists and industrial liaison

officers.

The ll'o/nwr Into St ienr t' and [fugitive/inc

— 'I'lrc ()I/rcr llulj conference rs organised by

the Engineering Council and the Teaching

Company Scheme. and sponsored by NCR

IMamtl‘actttringi Ltd.

Speakers nill include Jim Adamson OBE.

ol’ NCR. Helen Lidtlell ol the Business

Venture Prtrgramriie

WISE at tlte Engineering Council, attd John

Monniot. deputy director at the Teaching

Company Scheme.

The conference is tree ol' charge. artd will

he held at the Caledonian Hotel. Princes

Street. Edinburgh Applications for admis-

sion should be directed to Sarah Goodyear.

The Teaching Company Scheme. Hillside

House. 7‘) London Street. Far'ingdoo. Oson

SN7 3AA.

Partners in science

A LEAFLET encouraging partnerships

between scientists and schools was launched

at the Edinburgh Science ‘ ival in April.

Sir Francis (irahaanmitlt of the Ro_\al

Society and the Committee on the Public

Understanding of Science (COPUS). satd at

the launc ' "Structured partnerships between

scientific institutions antl schools cart signifi7

cantly enhance public understanding and

awareness of science. mathematics and tech-

nology.”

The leaflet. the second of a series. I‘orms

part (it COPUS's wider programme to

encourage scientists and engineers to rec

nise thctr' responsthility and take part tn

heightening public awareness of science arid

technology. It explains why communicating

science is so important. and hon scientific

bodies and schools can work together. and

how to set partnerships going. as well as list,

tng usel'ul organisations already active with

schools,

It also calls I'm the active support or the

senior management in scientil'ic institutions

and departments I‘or structured and I'Iesihle

partnerships \vrth schools developed In close

collaboration \tith local teachers.

Now have your say

IENGI RS throughout the UK “1“ soon

be gt\en the opportunity to discuss the

l‘aiicloirglt lnlllllllVL‘ report.

'I lie report‘s contents new still tltlkllt>\\lt at

the trriie ol going to press. httt the) \\ill deal

Mm [091'

arie-Noelle Barton of

“Hit the I'trture ol‘ the engrneer‘rng prolession

arid are due for publication llllllllllcttll).

Starting later this month a series oi 20

meetings will be organised in major centres

throughout the country. These meetings Will

be open to all engineers. artd should allow

the \\itlest possible discussion. \iilh individi

tral engineers able to get their \’lC\\,s known.

Setting seal on

engineering careers

TWO leading bodies promoting engineering

as a career. the Engineering Council and the

Engineering Ti'atning Authority tEnTi'a).

have signed an agreement to work more

closely together.

The two organts’ations‘ \\i|| collaborate to

ensure that the regional delivery of engineer-

ing careers inl'ormation to young people

becomes more el'licient and elil'eetive.

A key I’eature of the agreement is for

EnTra's careers information service to pro-

vide the Council's Neighbourhood Engineers

scheme and the regional organisations with

free literature for use in secondary schools.

The Neighbourhood Engineers will also

ensure that school careers libraries carry up

to-date EnTra literature.

The l'ormal accord was signed by Denis

Filer of the Engineering Council. aitd Ken

Jones of EnTra. who said "Greater COOl'tlllllk

tion and cooperation among careers

providers is a key part of EnTra's strategy for

supporting companies in the engineering .secr

tor irt their task of attracting the most able

young inert and women into the indtrstr'y."

Promoting staff

development

A NATIONAL conference is to be held in

London to highlight how slal'l' cart be techni-

cally and managerially updated through coir

tintring professional development (CPD).

enabling them to enhance the performance of

their companies or organisations.

r'l/Iu/tintl CPI) work for _\ou will be held on

7 June at the Institution ol' Civil Engineers

headquarters in London. The iitn is' to sliate

good Cl’l) practtce and expertise. and it is

armed at senior riranagerrierrt. recruitment.

personnel and trarntng stal'l'. as \tell as llllllr

vidttal prol’essionals concerned \\‘lllt develop—

ing their careers and stall tn education antl

prolessional institutions.

Keynote speakers \\ i|| rncltitlc Kcn

Barrage. director oli Engineering Standards.

British Rail: Derek Bi'adbeei. past president

on! John Steele. group

British

ol the La“ Socie

personnel director of

'l'eleerinrrntnrcations.

The conference will ollei' a range oI \totk»

shops. oller'rng a practical opportunit) to

V

esplot'e rsstres itt depth. There \\i|| also be a

series ol protesstonal development sessions

to allow participants to locus on issttcs cert-

tral to their" work.

The Engineering Council operates a

natirnral system calling on engineers and

technicians to carry out a planned pro»

gramme of CPD \\ith their employers.

Support tor the system has included

Hit) (Kit) in l'undiiig l‘rom the Department

for Educ lion's Professional. Industrial and

Commercial Updating (PICKUP) initiative.

ltrtcrestetl parties should contact Careers

Research and Atliisoi'} Centre ICRAC) on

0323 460277. Other CRAC tnitiati\es

involving career development. education and

training. help education to structure its

involvement with industry. and help employ -

ers to develop their relationships with educa-

tron.

Gurde available

The It'unlrnc (iii/dc In the Engineering

I’I'n/t’xiiun [993 is available. priced £9.95.

I'rom Prrhlie Attairs. The Engineering

Council. It) Maltravers Street. London

WC2R 3ER. Tel: (171 240 7891.

The Lord Mayor of London. Sir l‘rancis

.\le\\illiams presents the Robert Blair

Fellouship .\\\ard Io \\ril lllr cknlorc. an

engineering graduate of the l'nivcrsil_\ of

Cambridge. Ht)“ \Illllflllfl for her l’hl) at

Imperial College. London, She is current-

I) engaged in research on the buckling of

oil pipcs licncath the ocean, The anard \till

enahlc lit-r to spend sis months at the

I‘nisei'sit) of Queensland. -\|tslra|ia. 



 

EVENTS

May 1993

Asian Electricity" the grow-

ing commerci- ation of

power generation

Conference. 35-26 May.

Singapore. Details from FT

Conference Organisation. 102-

108 Clerkenwell Road. London

EC1M 5. A. Tel: (171 814 9770:

fax: 071 873 3969/3975.

26th International

Symposium on Automotive

Technology and Automa-

tion

31 May - 4Junc. Flo‘ nc Italy.

Details from ISATA S retariat.

42 Lloyd Park Avenue. Croydon

CRllSSB.Te1:(181 (181 306‘):

fax: 081 686 1490.

June 1993

Indoor air quality

Conference. 8 June. London.

Details from Conference Dept

C3. Mid Career College. 1’ ()

Box 20. Cambridge CB] SDG.

Te150223 880016: fax20223

881604.

Oxygen for clean combus-

tion

Conference & exhibition. 8

June. Coventry. Details from

The Combustion Engineering

Association. P O Box 15. Farm

Road. Abennan, Aberdare. Mid

Glamorgan CF44 ()YZ, Tel:

0685 879119: fax: 0685 X79119/

878104.

Current developments in

North Sea drilling opera-

tions

Conierence. 8 June. London.

Details from Miss Caroline

Little. Conference Officer. The

institute of Petroleum. 6] New

Cavendish Street. London W l M

h'AR.Te1:071 (136 1004:1‘ax:

07] 255 1472.

Foundation course in

Rheology

Three day course. it. I0 .ltme.

Stevenage, UK. Details from

Miss I’ Madln 1. Warren Spring

Lahoratory. (iunncls Wood

Road. Steveoage. llerls S(i|

213x, Tel: 04,“ 741123.e\t:

3100; la\:IJ-11t< VillXSN.

3-!

Thermal comfort: past.

present and future

COIITL’FCIIL‘C,‘)*11).IUIIC.W'illl‘ttid.

UK. Details from Patricia

Rowley. Building Research

Establishment. (iarston.

Watford. l’Ierts WD3 7JR. Tel:

0913 (‘64—’188/66-1705: fax: 0933

664099,

Business transformation

through electronic trading

Conference. 9-10 June. London.

Details from Nikki Newman. tel:

0931 776250.

The environmental agen-

da: how will it affect the

ES]?

Conference. 10 June, London.

Details from European Study

Conferenes. 16 Church Street.

Wantage, Okon 0X12 XBL. Tel:

0235 770300: t :0235 771073.

EC emissions regulations

and CHP: the way forward

Workshop. 1 | June. Lincoln.

UK. Details from Pamela

Rudolph. Wrcn Business Service

Ltd. tel/fax: 0403 78540“).

ENERGY

Conference & exhibition, 22724

June. LoOndon.

Details from Energy. Philbeach

Events Ltd. Earls Court.

Exhibition Centre. Wart» tck

Road. London SW5 L)TA. Tel:

(171 370 8338: fax:1171 370

8143.

Risk in the local environ-

ment — setting priorities

for action

Workshop. 23 June.

Birmingham. Details front

NSCA. 130 North Street.

Brighton BN1 1R0. Tel: 0373

516313: m: 0273 735802.

Materials aspects of CAD

in magnetics

Seminar. 23 June. London.

Details from M ret Swadling.

The UK Magne its Club,

Wantage Business Park.

Wantage. ()xon ()X 12 l)B.1.Te1:

0235 7711652; fa\: 0235

771 l 144.

19th World (ias

Conference

23.1mm.Mtlandlaly.Details

from I‘lth World Gas

Conference. c/o Studio EGA

Professional Congress

Organisers, Viale Tinano. 1‘).

001% Rotna. Italy.

Quality and the environ-

ment

Seminar. 23 June 1993. London.

Details from Amanda Wright.

113C Technical Services Ltd. tel:

071 (137 «1383: t‘

3214.

Pipeline Management ‘93

3rd international symposium &

exhibition. 23724 June. London.

Details from The Conferences

Manager. IWEM. 15 John

Street, London WCIN ZEB.

Tel: 071 X31 3] 10: fax: 07] 405

4967.

Explosion prediction and

mitigation: congested vol—

umes and complex geomet-

ries

Short course. 2840 June. Leeds

Details from Miss Julie

W

Charlton. Dept of Fuel 84

Energy , The University of

Leeds. Leeds LS'.7 9JT. Tel:

0532 332494: ,x: 0532 440572

July 1993

-9 July. Bedford.

UK. Details from Mrs M

Howard. School of Mechanical

Engineering. Cranfteld Institute

of Technology. Cranl'ieid.

Bedford MK43 0AL. Tel: 0234

754644; fax: 0234 750728.

October 7 993

Environmental analysis 8;

risk assessment

MSc course. Imperial College.

London. Details from The

Registrar (Admissions). Imperial

College of Science. Technology

& Medicine. London SW7 2A2.

DEGREE DA S: MARCH 1993

 

Source: Degree days direct

Base: 155°C

«3 Vilnis Vesmal 1993. Because different observing stations are used,

the figures given here will not necessarily agree exactly with those

from other information providers.

These regional figures,

calculated from daily

outside air temperatures,

provide an Index of

demand tor space heating

over the month and thus

enable excessive

consumption to be

detected.

A well-controlled heating

system should manifest a

straight line relationship

between monthly fuel

used and the local

degree-day value; any

significant deviation from

this 'target characteristic'

ls likely to signal the

onset of avoidable waste

(such as a stopped

timeswttch or an open

isolating valve).

Readers can get more

Information on the use at

degree days from Vilnis

Vesma. 17 Church Street,

Newent, Gios GL181PU

10531-821350)
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INSTITUTE OF ENERGY

CONFERENCES

Please note that the conference programmes are subject to modification. For the

latest information please telephone Judith Higgins on 071 580 0008.

The Institute of Energy, 18 Devonshire Street, London W1 N 2AU, UK.
 

 

 

How Climate Change

Will Change Your Business

Government Strategy & Practical Responses

7 July 1993, London

in association with ETSU on behalf of the

Department of Trade and Industry

Speakers include: The Rt Hon Michael Howard QC

MP, Secretary of State for the Environment; Professor

James Harrison, Institute of Energy; Peter Bach,

Ministry of Energy, Denmark; John Col/ins, Advisory

Committee on Business & The Environment; Professor

Peter Jones, University of Westminster; Paul

Davidson, BRECSU; Andrew Warren, Association for

the Conservation of Energy.

 

International Conference on

Combustion & Emissions Control

21 —22 September 1993, Cardiff

Keynote speeches from international figures will pre-

cede contributions on the following subject areas:

Boilers and Furnaces, Emissions Reduction — Gas &

Oil Systems, Emissions Reduction — Solid Fuels,

Waste Utilisation and Combined Cycle Power

Generation,

 

Making Energy Privatisation Work

The Future of Regulation

17 November 1993, London

Speakers include: Tim Eggar MP, Minister for Energy;

Professor James Harrison, Institute of Energy;

Professor Nigel Lucas, Imperial College," John Baker,

National Power plc: Malcolm Chatwin, Yorkshire

Electricity Group, plc; David Jefferies, National Grid

Company plc,‘ Cedric Brown, British Gas plc; Alan

Marshall, AGAS; Lady Wilcox, National Consumers’

Council; Ian Blakey, British Iron and Steel Producers

Association: OFGAS speaker to be advised; Richard

Caborn MP, Trade & Industry Select Committee.

Conference Chairmen: Mr Ian Powe, Gas Consumers'

Council and Professor Nigel Lucas, Imperial College.

2nd International Conference on _ _

Ceramics in Energy Applications

April 1994, London

CALL FOR PAPERS

(closing date 30 July 1993)

The conference will consider material solutions to new

and existing applications of interest to energy suppli—

ers and users. Important aspects of materials innova-

tion in energy saving will be explored. We would wel—

come the submission of abstracts on the following

areas: New Developments & Applications: Energy

Saving & Heat Transfer; Evaluation & Performance;

Power Generation; Sensors & Catalysts; Energy

Efficiency. For further information please contact

Judith Higgins on 071-580 0008.

 

 

Events Co-Sponsored by The

Institute of Energy

 

8 June 1993, Coventry, UK

 

  Oxygen for Clean Combustion

 

The efficient use of oxygen in the process

industries to meet environmental standards

Contact: The Combustion Engineering Association

Tel: 0685 879 119 Fax: 0685 879 119/878 104.

 

January 1994, Calcutta, India

First International Conference on

 

Combined Cycle Power Generation

 

 
General Enquiries should be directed to:

Professor Prabir Basu, Technical University of Nova

Scotia. PO Box 1000, Halifax,

Nova Scotia, Canada BSJ 2X4, Tel: 1-9027420 7531

Paper Co-ordinator for the submission of

abstracts from European Countries:

Dr J R Howard, Tel: 44-21-705 1946

   



DO YOU HAVE THE ENERGY TO FACE THE FUTURE

  

Find out about effective energy procurement and cost efficient technology at the

1 Energy Exhibition and Conference, Olympia, London from 22-24 June 1993

9446M

EVENT

I am Interested in remvmg information 1 Plate return to

zhnut the following

[3 Exhthrtlon invrutrons D Exhibitor Information 3 Em“,

D (onluente Programmer Philbezth Events ltd,

I
Earls Court

I! IName—
J° ”9

Exhibition (zone,
B‘

(”‘9‘"7——— WMWICTK Road, (n; I1 CV

Address , _ _ _ E london sws m

' hi: on no one

In OH 170 8N3
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