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'Synthetic Experience’ to Help

Madmas (india) : Past acci-
dents at industrial plants may
lessons for the future.
But those who run the plants
do not have to wait for
something to go wrong lo
lcarn the same lessons.
According to a new book,
they can so by gaining
'synthetic experience’ — creal-
ing an artificial scenario lcad-
‘ing up to an imaginary acci-
dent.
The idea is to nt a
possible tragedy involving loss
of lie and damage to property.

“Synthectic experience ma-
kes it almost as casy to spol
the faults in design and opera-
tion of a plant in prospect as in
retrospeetl,” says the book,
published by the Common-
wealth Science Council (CSC).

It suggests the adoption ol
HAZOP (hazard and operability
studics), 'a proven method ol
providing a form of synthetic
expericnee.’

The method inveolves a team
whose members visualisc pos-
siblc ways in which a plant can
develop a fault or be wrongly
operated, leading to an acci-
dent. They are given guidelines
on how to undertake the exer-
cisc.

The book, Methodologies
for Risk and Safety Asscssment
in Chemical Process Indus-
tries, says : "Learning by expe-
ricnee is expensive in terms of
human sullering and financial
loss. Some form of synthetic
experience appears therclore
to be most desirable.”

The book is intended as a
manual and guide for scien-
tists, managers, industrial
academics and

in chemical
tries. It covers a wide range of
topics — from the nature of
hazards to techniques to asscss

further reading are given at
the end of cach chapter.

The manual notes that many

s chemicals arc used

to make houschold products —

from soaps and detergents to
sugar and paint.

"The question uppermost in
the minds of people Iis
whether these chemicals pre-
sent a serious threat to them
and the environment, and if
so, to what extent.” Hence the
need to quantify the hazards.

The manual was releascd at

an international workshop on
hazard assessment and disas-
ter mitigation in petrolcum
and chemical proccessing in-
dustrics, held in December al
the Central Leather Rescarch
Institute (CLRI), Madras, South
india.

The workshop was arranged
by the Commonwealth Scicnce
Council in conjunction with
the Ma nt Development
Programme of the Common-
wealth Secretariat and India's
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Council of Scientific and In-

dustrial Research (CSIR). It

was sponsored bLthe Com-
the

tal arm of the Secretariat.

Participants camec f[rom
Bangladesh, Britain, Canada,

India, Jamaica, Malaysia, New
Tanzania, Trinidad and To-
bago, Uganda, Zambia and
Zimbabwe and two non—Com-
monwealth countries —. In-
donesia and Thafland.

An aim of the workshop,
the first of its kind, was (o en-
hance awarencss of the latest
technologies for hazard
assessment and accident pre-
vention in petroleum and
chemical processing indus-
tries.

Dr Srinivasan Varadarajan, a
former Dircctor General of
CSIR and chicl consultant 1o
India’s Planning Commission
who led the crisis manage-
ment team at the 1984 Bhopal

leak disaster in India, re-
the manual during the

opening ccremony of the
workshop.
Among those at the cere-

mony were Mr Surjit Singh
Barnala, governor ol Tamil
Nadu state, of which Madras is
the capital, Commonwealth
Assistant Secretary-General
Moni Malhoutra, Dr A P Mitra,
director gencral, CSIR, Dr
Gopalakrishna Thyagarajan, the
outgoing sccretary ol the CSC,
now director of CLRI, Mr Bob

Young, a Canadian with the
United Nations Environment
Program Paris, and Mr
Chandra Pinnagoda of Sri
Lanka, who is with the Inter-
Office in

Hyder-
mn

risks has placed a great re-
sponsibility on the chemical
and allied industries to revicw

Participants in the work-
shop, which discussed [IAZOP
among other subjects, were
qn:u‘.f on the usclulness of the
manual and the meeling.

Mr Paul Saundcrs, a 25-
year-old rescarch officer with
the Office of Disaster DPre-
parcdness, Kingston, Jamaica,
said : "I'm most gratcful to the
CSC for giving me and my
country the opportunity to at-
tend the workshop.

*This has brought me up to
datle with the latest risk
asscssment methods of which
1 would otherwise have re-
maincd unaware, | shall share
the knowledge | acquired here
— and the manual with my

Prevent Industrial Disasters

colicagues back home.”

Mr Tariq Sultan Pasha, 31,
a chemist and occupational hy-

gienist with the Government of

Punjab in Lahore, Pakistan,
said : "We have a lot ol factorics

using chemicals, and our gov-

ernment is preparing a major
hazard assessment project to

promote safcty.

"I am going to make rec-
ommendations to the govern-
ment based on what | learnt at
the . M has been a
uscful and worth-while experi-
ence.”

Madras was the second in a
scries of workshops being held
by the CSC to help Common-
wecalth countrics minimise Lhe
elfects of disasters — both nat-
ural and man-made.

The [irst, on Noods, was

staged In Bangladesh early in
1990 and the third and final in

the series, on hurricanes, will

take place this ycar in the
Caribbcan.

Copics of Methodologies for
Risk and Safety Assessment in
Chemical Process Industries
can be obtained by writing to
Mr M M Hasan, Project Offi-
cer, Commonwealth Science
Council, Marlborough Housec,
Pall Mall, London SWIY 5HX,
UK, enclosing a clip of this ar-
ticle. Please state name, place
and date of publication.

— Commonuwealth Feature.
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COMPUTER CONTROLLED CLIMATE

AIDS SORGHUM RESEARCH

An cxperimental system ol
glasshouses at Nottingham
University has enabled re
scarchers to control environ-
mental [actors, such as air
temperature and humidity,
whilc growing crops in natural
soil and daylight. The effects of
a single variable, for example
soil moisture content, can be
monitored and quantified at
the crop level.

These facilities, accurately

controlled by a central com

puter, are being used as part of
a project funded by the Natural
Resources Institute to predict
sorghum yiclds for drought

prone regions, such as Bots

wana.

Through compuler
models of crop growth and de
velopment and measurements
on sorghum, scientists at the
university have found pgood
agrccement between the pre-

dicicd ytelds and actual yickds
obtained tn a range of envi-
ronmenis. They belicve that
compuler predictions may
form the basis of future plant
rescarch and collaboration.

Pictured cxamining sorg-
hum In a controlled envi
ronmenl are Dr S. N. Azam-AN
(right), Lecturer in Tropical
Agronomy, and Simon Mcwi-
lliaam, an undcfgraduale.
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ROGRAMMING the video

could become  much

casier in future, thanks lo
onc of DBritain's Llelevision
nctworks., Early next ycar,
Channel 4 will start
transmitting computer codes
along with ecach programme
which will automatically switch
on video records when a
programme begins and off
when it ends.

There arc already systems
where viewers can program
their videos using bar codes,
similar to those used in su-
permarkets, printed in pro-
gramme listings. If the pro-
gramme is rescheduled, how-
cver, the recorder will miss it
becausc it is only following its
internal clock. In the new sys-
tem, the video follows codes
transmitted with the pro-
gramme, so il the programme
is moved, the recorder will
still be switched on at the cor-
rect time.

The success of the idea re-
lics on manufacturers develop-
ing a new generation of video
cassclte recorders. Channel 4
is now talking with all the ma-
jor companies and hopes the
new rccorders will go on salc

by Christmas.

Markct research just com-
pleted by the consumer elec-
lronics company Ferguson re-
veals that three out of 10 peo-
ple have never learnt to set
their video recorders to Llape
programmes while they arc out
or away. Chris Daubncy, Chief
Engineer at Channcl 4 belicves
that the rcal number is much
higher. "The market re-
scarchers just found the three
out of 10 people willing to
admit thcy can't program their
VCRs," he says.

The manufacturers’ trade
body, the British Radio and
Electronic Equipment Manu-
facturers Association (BREMA),
likes the idea of automated
recording control becausc it
will stimulate fagging sales ol
video recorders.

The digital codes will be
transmitted on screen as part
of the conventional Oracle
teletext signal. New recorders
will incorporate a teletext de-
coder that recognises Lhe
codes and scts the VCR's timer
to start recording at the coded
time. Older recorders will
simply ignore the codes.

Until recently, it has been .

ilicgal for any company in Bri-
tain to broadcast codes that aid
taping. Any company that did
risked being accused of
incitement to infringe copy-
right. However, the new Copy-
right Designs and Patents Act
1988, which came into force
on 1 August last ycar, allows
people 1o make private record-
ings of TV programmes 1o
watch things they would
otherwise miss.

The fly in the ointment is

M there arc threc rival code
systems. West German broad -

casters started using a primi-
tive video programming sys-
tem, VPS, five years ago. In
this system, one of the hori-
zontal lines making up the
black border at the top of the
picture (line 16), which nor-
mally carry telctext data at the
high rate of 6.9 mcgabits pér
second, carries the much
slower VPS code. This code,
travelling at 2.5 megabits per
scecond, wastes space for tele-
text dala.

The European Broadcasting
Union has proposed Lwo ways
ol hiding the codecs in conven- |
tional teletext. The first pro-
posal called Format 1, adds an
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A GRIPING IDEA : The ‘Gripple’, an exceptionally powerful wire joining device is win
a UK company international awards. Pictured are a tensioning tool

ning

and the system's I

The Signal that Tells Videos When the Time is Right

exira packet of data which
identifics the TV programme
by name, transmission time
and date. Each programme
would have an identifying
number published in the press.
The user finds the number,
then enters the number on the
video recorder.

But Channel 4, backed by
the manufacturers, favours the
more claborate Format 2 pro-
poscd last year by the Euro-
pean. Broadcasting Union. Pro-
grammes will be labelled in
the same way as in Format |,
but TV stations will transmit
their advance programming
schedules as tcletext pages. All

the viewer has to do is call up
the listing on screen and move

a cursor onto the pro

to be recorded. This automati-
cally stores the code in the
VCR, which sits waiting until
the matching code is transmit-
ted at the beginning of the
programme. At this ‘point, it
starts recording. So the user
does not have to look up and
enter codes from published
listings. Channel 4 has also
pro that the same system
be used to switch on TV sets
automatically as programmes

segin.

Natural
Chemical

Attack on
E I » I

substance whosec

perfume attracts Culex

mosquitoes, which
carry diseascs including
clephantiasis and encephalitis,
has becn produced by British
scientists and is being evalu-
ated worldwide for commer-
cial production.

It could- gradually reduce
the world's mosquito popula-
tion in an environmentally
friendly way by luring the fe-
males to chosen siles where
their larvae can be destroyed
by salc insecticides.

Culex mosquitoes lay their
eggs on water, and as the cggs
mature they produce the
chemical signal which attracts
other cgg-laying females w the
site. This chemical, a

heromone described as a
atty-acid-like matcrial, Has
been identified and synthe-
sised at Institute of Arable
Crops Research (IACR) labora-
tories in Rothamsted, north of
London, and incorporated in

efferve t tablets which re-
lease the compound when
dropped into watcr.,

Field Tests

In ficld trials undertaken
north cast of Kenya's Lake Vic-
toria, scicntists from the IACR
incorporated a juvenile hor-
mone-type insccticide into the
tablets so that larvac were de-
stroyed as they hatched. More
than 80% of all the eggs were
laid in water treated with the
altractant.

The field tests of the
tablets, which were produced
after five years IACR research,
were undertaken in collabora-
tion with the London School of
Huogicnc and Tropical

icine and the International
Centre of Insect Physiology

and Ecology in Nairobi.

HINA'S first manned
helilum airship has ta-
ken ofl. After more

than a year of plans and testing
by the Huahang Airship Deve-
lopment Group, the Fukong-4
non-rigid airship made its first
demonstration flight recently.

Ncar Befjing, it soared, cir-
cled, turncd, hovered, halted
in the air and finally floated
down like a he A

Although limited in size and
capacity, experts here believe
development of the airship is a
breakthrough for China where
vast spaces and rugged natural
conditions in some arcas are a
challenge to road construction,
transportation and exploration
of natural resources.

It these conditions, experts
believe, airships can be eco-
nomical and tools.

In the ru Taklimakan
Descrt, for example, oil re-
sources are being developed.
Heavy loading airships could
save transportation costs by 28
to 30 per cent and shorten
exploration time by hall.

Airships are cheaper to
produce than raflroads [or
mountainous regions. They are
useful for detecting fish along
the coasts. In forests, they can
haul timber and help in fire
prevention.

Airships are also cheaper lo
design and produce than air-
planes of the same loading ca-
pacity. They use only 5-7 per
cent of the fuel consumed by a
helicopter hovering in the air.

Under special circumstan-
ces, airships have the ad-
vantages planes do not have
Airships can stay in the air for
as long as scveral months,
serving as a stable and even
platform in the air.

They can make low-level
flights at a rather low speed
and do not need a long runway
as they make vertical takeoffs.

China's first helilum airship
was developed alter experts in
four research institutes — in-
cluding the Hydroplane Re-
search Institute under the
Ministry of Aerospace Industry
and two factories — became
aware of the practical use ol
airships. In 1989, they formed
a conglomerate, the Huahang
Airship Development Group, to
design and manufacture the
airship.

The main problem for the
conglomerate was lack ol
moncy. "Huahang is non-offi-
cial,” said Shen Yongming, sc-
nior engineer of the Hy-
droplane Research Inslitute
and general designer of the
airship. "The money we
neceded was a headache. The
ministry couldn't supply fu-
nds.”

Shen said the airship pro-
ject cost 3 million yuan
(US$638,300), all of which
was supplied by enterprises
that designed or supplicd

parts for the airship.

The most important com-

nent of an airship is iis
airbag which contains the
lighter-than-air gas that cre-
ates the buoyancy needed to
keep the ship afloat.

Unable to afford advanced
technology from other coun-
tries, the researchers used
their own ingenuity to devise
the airbag. Qu Jianzhi, an engi-
neer at the Betjing Alrcralt Ma-
terials Research Institule,
t:lt six months on the de-

Airships are cheaper to design and produce than
airplanes of the same loading capacity

Bei

After much trial and error,
he overlaid there sheets of
materials, an outer and Inner
sheet that protected the bag
from being eroded and break-
ing with gas pressure {rom In-
side, and a middle sheet, the
crux of the bag because it pre-
vents the gas from leaking

But Qu was unable to find a
satisfactory polyester film in
China for making the middle
sheet and unable to afford to
buy such film from overseas.

His answer was (o press a
very thin sheet of aluminum
foil on polyester film available
in China.

Qu succeeded finally. His
finished product relcased only
0.7 litres of gas per sq. m. ev-
ery 24 hours, compared with
world standard airbag matcrial
thal releases 0.5 litres,

"Designing and making the
airbag was the most remark-
able breakthrough achieved on
this occasion,” said Chen

in
First Airship

by Zhang Dan .
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Jichang, senior engineer and
director of the Civil Aircraft
System Engineering Burcau of
MASI. “The cloth’s quality has
come in up to world standard.”

But problems rcmain.
although the airbag modcl is a
success and gas lcakage in the
laboratory is small, lcakage of
the actual airbag is grealer
than expected. The airship's
engine power of 60 kilomectres
an hour is not strong c¢nough
for rapid propulsion, critics
said. And the ship can hold
only three or four ngers.

“These problems must be
solved before this airship is
practically used,” said Zhang
Hongying. deputy chiel of Air-
worthincss Enginecring Divi-
sion of the Civil Aviation Ad-
ministration of China, whose
job is to judge if an afrcrall is
fit to MNy.

According to Zhang, an air-
ship needs powerful engines to
produce the required speed
when it meets a sudden gust of

strong wind in the air. lie said
the Fukong-4 airship should be
able to run as last as 74 kilo-
melres an hour lo escape a
current ol strong wind.

Even if the airship Is per-
fect, the practical use of air-
ships in China is still a prob-
lem. The biggest obstacle is
the limited supply of helium
gas in Lhe country.

According to the Ministry of
the Acrospace Industry, he-
llum gas contained in the natu-
ral gas produced in Welyuan
county in Sichuan Province,
Southwest China, is the only
explorable heclium resource
found so far in China.

Its helium content is 0.2
per cent. In America and
Poland, the figure is 2 to 4 per
cent, or 10 to 20 times higher.
The deposit of helium gas in
Wetyuan is estimated to be BO
to 100 million cubic metres,
which will probably be ex-
fiausied in 20 years.

The Wetyuan Chemical In-
dustry Plant provided all the
gas Fukong-4 used. As one cu-
bic metre of helium gas sells
150 yuan (US$32) in Chain,
filling its 2,000-cubic-mcire
airbag costs 300,000 yuan
(USS63, 800).

“It's not satisfactory, mainly
because of the leaking airbag
and small motors. But I we
have adequate moncy, crealing
a top-class heclium airship
wouldn't be a hard nut o
crack,” — Depthnews Sclence

EGINNING in 199],

the German Bundesba-

hn rail service plans to
supplement the Ltrains
servicing more than fifty cities
in the Federal Republic of
Germany with hourly con-
nections, the so- Inter-
city (IC) system operational
since 1979, with advaneced and
comlortable high-speed trains.

The first deployments in-
volve 41 ICE (Intercity-Ex-

press) trains, each  with

Jet on Wheels

twelve passenger cars, o cover
the runs betwcen Hamburg
Wurzburg, and Munich, and be-
iween Hamburg, Frankfurt,
Siutigart, and Munich.

The engines of the ICE
trains, which in test runs
reached the speed of 406
kilometers per hour (252
mph)—the fastest cver for a
rail wehicle, mm three-
phase power technology. The
train s brake combina-
tlons W precision coordi-
nation required the manulfac-
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Super trains to compcle with road, air travel,

ture of ICE-specific micropro-
cessor clements.

This “jet on wheels,” which
can accommodale 600 passcn-
Fr'l I_ a M-Ilﬂa.m """
lers, improving scal comlort
by 20 centimcters. All the cars
are nlr-mﬂﬂhnn;l..“m m
city-Express also on-
phones and a scrvice
car with a quality restaurant
and snack bar. Skylight win-

dows in Lhe ¢ roofl are
st anolther fcature of
travel.
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