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EDITORIAL v

\1though this symposium on Loss Prevention and Safety Promotion in the Process Industries has been label-
ed the first International Symposium of its kind, this is only partly true.International symposia in
his field have been organized before by local bodies in the United Kindom, in The Netherlands and pos-

;ibly in other countries, but this is the first to have been organized by an international committee.

juring the 1971 Newcastle symposium, an international working group was formed to promote exchange of
nformation and co-ordinate the organization of international symposia in this field, with the aims of
stimulating progress and avoiding duplication of effort. This group has since become an official working

sroup of the European Federation of Chemical Engineering.

his symposium is the first to be organized by this group and the list of contributionsgives some idea
f the vast scope of the field of Loss Prevention. At the same time the names of the contributors show

hat this symposium is a truly international one.

. quick look at the Contents of these proceedings w%ll give the reader an idea of the great number of

lifferent problems connected with safety and loss prevention in the process industries which were trea-

;ed during the symposium.

[ith regard to the number of individual papers the organizing committee had the very difficult task of

jaking a choice between adopting only a limited number of entries and rejecting several equally interes-

.ing ones or of limiting the time of presentation for each of a larger number of contributions. It fi-

lally decided that it would best serve everybody's interest if as many contributions as possible were in-

luded. In this way the proceedings would become a more valuable document,conﬁaining the full written

.ext of each contribution.

m the other hand this decision made it necessary to keep to a very strict time-table, allowing only 10

jinutes for the presentation of each paper. It is largely due to the skill of the excellent chairmen of

he different sessions and to the full cooperation of all authors that this arrangement never created

Aifficulties, leaving sufficient time for discussion on all subjects.

he last afternoon of the three~day symposium was dedicated to group discussion on several case studies

nd on the question "How safe is safe enough', trying to find a quantitative approach to safety.

. short summary of all discussions, including the interesting exchange of view on these last subjects

s contained in the proceedings.

inally it is my pleasant duty to thank everyone who has helped to make this symposium into the success
t undoubtedly was and who helped ' to prepare these proceedings

. the members of the International Executive - and Paper Selection Committee for their advice and assis-
tance in the selection of the papers,

. the members of the Local Organizing Committee for all the effort and time they have spent to get the
symposium underway ,

. the chairmen who so efficiently held the reins during the different sessions,

. the authors of the papers who after all were the main performers,

. the members of the discussion panels who made this experiment into a success,

. the members of the editorial group who reported and summarized all discussions,

. the Congress Office of the Royal Institution of Engineers in the Netherlands, without whom we would
have been lost,

. Mr.Snijder of RVO-TNO for his expert advice and his dedication to the many secretarial tasks.

The Editor.
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OPENING ADDRESS BY DRS.BOERSMA (Minister of
Social Affairs).

Mr.Chairman, Ladies and Gentlemen,

It is with pleasure that I have accepted the in-
vitation of the Royal Institute of Engineers and
the Royal Chemical Society to perform the opening
of this first International Symposium on Loss
Prevention and Safety Promotion in the Process
Industries.

Our country is happy to have acquired over the
last decades a fair share of different process
industries. The importance of this branch of in-
dustry for our country can best be explained by

a few relevant figures.

Since 1950 the total sales increased from 1.2
billion guilders then to 10.3 billion guilders?in
1972. That is from T.8% to 11% of the total sales
of industry.

In 1972 the export of this group formed 15% of
our total exports and the investments (1.5-2
billion guilders) formed 20% of all investments
in industry.

About 100,000 people are directly employed by the
process industries and many more in activities
that are related to them. Without them therefore
it would have been difficult to find employment
for the increasing numbers of young men and women
that leave our schools and universities. Without
them our country would not have been as prospe-
rous as it is to-day. And the quality of life

we have achieved depends to a large extent on
that prosperity.

Quality of life, however, comprises more than
material thingsalone, and unfortunately the pro-
cess industries also add to the problems we en-
counter in trying to ensure optimal conditions
for everybody. Problems of safety, for workers
and surroundings. Problems of clean air and clean
water, of noise and of waste materials which are
difficult to cope with.

More and more we become aware of the fact that the
total costs for the society - both direct and
indirect - of a certain activity have to be ba-
lanced against its utility value. Only in so
doing can we decide where the optimal benefit of
each activity for society lies in relation to the
quality of life of every member of that society.

The extension of the activities of the process
industries has been very rapid over the last few
decades. This can be judged from the number of
nev units that have come into operation but even
more so from the tremendous increase in scale of
meny units, which now sometimes measure ten times
the capagity they had 10 years ago.

It is in fact this last development, the increase
in scale, which adds a new dimension to the safe-
ty problems, particularly when dangerous materials
are involved. Now the consequences of accidents
under adverse conditions may also.endanger the

general public outside the factory or along

the transport routes. Thisplaces new responsibi-
lities on industry to take adequate measures to
effectively protect their neighbours against this
threat. When I indicate that it is primarily the
responsibility of industry, this does not mean
there is no task left for the government in this
field.

On the contrary, the government agencies concer-
ned have the task to establish standards in the
interest of the protection of society against
possible adverse effects from industrial and
other activities.

In view of the rapid development of new techno-
logies and the even more rapid increase in scale
in which they are applied, we find ourselves in
a position where the social impact of these de-
velopments often can not be properly assessed.
The task of standard-setting then becomes a very
difficult one, which requires new research, study
and analysis to predict the possible dangers and
devise the necessary measures against them. It
is particularly in this field of study that in-
dustry and government must join their forces and
act together. This symposium which is about to
begin forms a good example of possible joint ac—
tions.

I am glad that several people of my department
take an active part in it but I am even more
pleased that industry has taken the initiative
for it on an international scale. For only in
this way can the maximum profit be gained.

With regard to the situation in the Netherlands,

I might say the following. Recently, in the intro-
duction to the annual budget of my department for
the fiscal year 1974, I explained these problems
to Parliament. I stated that in devising measures
against dangers of a hitherto unknown character

or scope one had to find entirely new approaches.

Among other things we might study the possibili-
ties of situating certain activities involving
large quantities of dangerous materials on an ar-
tificial island in the North Sea, thus enlarging
the distance to inhabited areas and proportional-
ly decreasing the risk.

Also the possibility must be studied to minimise
storage and transport of some very dangerous sub-
stances (we think of phosgene, hydrocyanic acid
and chlorine) by so integrating production and
use in one industrial area that intermediate
transport is no longer necessary and only a small
buffer storage is required. In this way the total
amount of these substances present at any time
might be very considerably reduced.

Further we have plans for legal provisions obli-
ging certain industries to prepare a safety report
containing a full analysis of possible risks in
all phases of production, as well as a description
of the measures taken to prevent these risks.

We are adopting the same line here that has been
internationally adopted for nuclear energy react-
ors in those cases where the consequences of the
meximum credible accident do present a major
threat.



ortunately the number of large-scale accidents
as been very small up to now and so was the num-
er of casualties they have caused. We want to
eep it that way however!

afety of course is but one of the problems which
he process industry has to deal with in relation
o the quality of life. Pollution of water and
ir, safe disposal of waste materials, reduction
f noise levels, they all constitute equally im-
ortant problems. To ensure the rights of every
itizen to live in safety, to breathe clean air
nd to drink pure water, laws and regulations

ust be kept up to date in a rapidly changing
orld.But perhaps more than laws we need techno-
ogical development and research to give us the

vii

the tools and know-how to reach our goals. It is
only through knowledge and the will to apply it
that we shall be able to keep up with the demands
of a growing world without unduly increasing its
problems.

I trust that this symposium, in giving a review
of the state of the art will present us with some
new tools and will give new ideas and incentives
to all who participate to continue on the road
towards a better quality of life for everyone.

Mr. Chairman, I wish you every success and
declare this symposium opened!



viii PREFACE

CLOSING ADDRESS BY THE SYMPOSIUM CHAIRMAN, MR.C.H. BUSCHMANN

The members of the Club of Rome, as this learned
Institution is known here in Holland, have given
the world an urgent warning. If we continue to
grow at the rate we have attained over the last
few decades several raw materials may be depleted
in the foreseeable future. At the same time the
accumulation of waste materials might endanger
the world's population of the next generation.
This faces us with a difficult dilemma. One
solution, the most obvious one, would be to try
and stop all further growth. This means in the
first place that further growth of the world
population has to be stopped. Even if birthrates
in all countries, including the developing coun-
tries, could be sufficiently controlled, the world
polulation would still increase for at least
another 25 years. This is inevitable because ba-
bies born today can be expected to live longer °
than their parents.

It would moreover imply that the amount of ener-
gy and goods available for each inhabitant would
not be allowed to rise any further.For the people
in the affluent countries this would not be dis-
astrous. But when we realize that people in most
developing countries have at their disposal less
than 1% of the energy and only a slightly larger
fraction of the goodstheir richer neighbours
consume today on a per capita basis, it is dif-
ficult to see how further growth can be preven-
ted. A large part of the world's peoples would be
condemned to poverty and starvation!

It seems, therefore, that even if we succeed in
limiting the growth to a lower rate, we must
still expect a considerable increase in years
to come. This means that we have to find other
solutions, like recycling of used products and
development of new "clean" product to provide
sufficient food, clothing, shelter and energy
for all members of the population of the world
of tomorrow, without the hazardous side-effects
we are now beginning to recognize.

The process industries are going to play an
important role in that development. They will
have to find ways and means to provide accepta-
ble new materials at an acceptable price to re-
place other materials which are depleted or can-
not be produced in sufficient quantity; synthetic
fibres for clothing, new plastics for construction,
synthetic proteins as food additives,fertilizers
and pesticides to enhance food production, and
last but not least new energy sources to replace
the fuels of today.

The introduction of nuclear energy plants already
shows that this adaptation will not be easy.

With the introduction of new materials and new
methods amdprocesses we may also introduce new
risks. Particularly in the highly industrialized
countries society is not going to take any chan-
ces with these new risks. It is willing to accept
them, and then only grudgingly, when it can be
clearly shown that they do not exceed an accep-
table level and that advantages clearly outweigh

any possible disadvantages.

This had led to a completely new approach where

a satisfactory risk analysis based on reliability
studies and study of the maximum possible conse-
quences of an accident (max. credible accident)
is required before a new plant can be licensed.
Of course this is the ideal way to tackle safe-
ty problems, but we must not forget that a simi-
lar analysis has never been made for the conven-
tional equivalent which has to be replaced. We
simply have learned to live with it.

I am not so sure that on another planet, where
energy supply has been based for many years on
nuclear energy, the discovery of coal and the
subsequent study of the advisability of using it
as a replacement for (the good o0ld) nuclear
energy might not lead to the conclusion that the
use of coal would be too dangerous. It has to be
dug out .of mines several thousand feet deep. It
contains silica which would cause silicosis in
the miners. It contains sulphur which would en-
danger the population through its combustion
products which are difficult to eliminate.
Moreover the quantities to be transported would
be many, many times that of nuclear fuel and
could lead to many extra traffic accidents. All
in all much too dangerous!

It would be interesting to organize a discussion
on this subject between scientists of that other
planet and ours.

This symposium clearly shows our belief that the
approach of nuclear energy plants is the right
one and that the process industry is becoming
aware of the fact that this approach must also

be applied to the larger units they are building
today and the new products that are being deve-
loped. In a recent speech to the Business

History Association,Mr. Jefferson, vice-president
of DuPont de Nemours, put it this way: "It is
certain that tisiness will have to be ever more
thoughtful and careful about the ways it applies
technology, so that we can match science and
engineering to human needs in more effective
ways, and to avoid unwanted an possibly hazardous
side—effects. The second- and third-order impacts
are simply too important to be left entirely to
chance, and while we can't always see them in ad-
vance, we have to try our best and move fast when
we do encounter problems. Otherwise the responsi-
bility for decisions in this area could well be
taken entirely out of our hands."

The demands that society makes on industry have
indeed changed radically in the last few years.
In the decades following World War II, industry
was required to produce as much as possible at
a reasonable price to overcome the scarcity of
good for private consumption caused by the war.
In the industrialized countries at least indu-
stry has met this demand by building new process
units of ever larger capacity. Now, however, so-
ciety has become aware of new scarcities. Scar-
city of raw materials, which calls for efficient



ise and recycling of used materials where possi-
le. Scarcity of amenities we have always taken

‘or granted, like clean water. This calls for a

ore careful approach and limitation of wastes,

‘'or cleaner production methods. Particularly the
:iant scale of many new process units has raised
uestions about the safety, the reliability and

he consequences of a possible accident for the

orkers and the public in the vicinity. Society

an not ignore these questions and demands clear
nswers from industry.

his change in demands has placed the chemical
ngineer, the technologist, in the limelight of
olitics and he seems surprised to find himself
n that unaccustomed place and has to adjust
imself to this new role.

echnology now forms the centre of political
iscussions. And rightly so. Because politics

re concerned with the choice of possible ways

o change the world - or part of it - and engi-
eers with their advanced tools of technology are
n a better position to realize changes than ever
efore.

he first objective will have to be to restore
onfidence. For it is mainly lack of confidence
hich hampers the discussion between representa-
ives of industry and other groups of society.
hope this symposium has helped a little to res-—
ore this confidence in showing our efforts to
ind new ways to advance on the difficult road

f adapting modern technology to the needs of
ociety.

ne of the most urgent tasks before us is to col-
ect sufficient relevant data which give us the
nformation we need to predict the reliability

f technological systems over a given period of
ime, in order to be able to prove that the

ystem is safe enough.

n the field of nuclear energy generation a good
tart has been made in this direction, as ex-
lained in his paper by Mr.Green of the UK AEA
ystems Reliability Service. The process industry
an probably use many of the collected data for
heir own needs, but additional data specific for
nis branch of industry will also have to be
ollected. As Mr. de Heer and Mr.Green both
nphasised, we have to learn how to specify

ir demand for data in order to get useful answers.

he demands society puts before us simply force
5 to find means for better quantification of
afety. It may thereforebe necessary to organize
world-wide data collecting system for the pro-
2ss industry with a central data bank everybody
1y use. It might be one of the tasks of the
aternational Working Group on Loss Prevention

> explore the possibilities.

srhaps in the next symposium more time could be
iven to this matter.

».Kletz's paper on some Myths in the process
rdustry also underlined our needs for better
iantification in safety. We should not throw
vay our old shoes before we have new ones.

But once the new ones are available we should
certainly start comparing old and new.

I have given some time to gquantification of
risk because in my opinion this has been one of
the main topics of this symposium. A topic
which certainly needs furtherdevelopment in the
future.

It is impossible to summarize for you the mas-
ses of interesting information which have come
our way both in written and spoken form. It
will be available in the proceedings of the
symposium, which no doubt will find their place
as a handbook on the shelves of many safety su-
pervisors.

If I only mentioned the names of some of the
authors it is not because the others were less
good or the matter they dealt with (was) less
interesting. It is only because it fitted in
with my theme that further quantification of
risk will be necessary if we really want to do
a good job.
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