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Technica-improving safety throug

TECHNICA provides a Consultancy Service to both industry and
government on the technical and engineering aspects of industrial activities
and their implications for safety and the environment.

TECHNICA'’s professional staff have a wide range of engineering and
applied science expertise in the petroleum, chemical and nuclear fields.
They have extensive experience of multi-disciplinary studies for both
existing installations and new projects.

Specu‘}cf Ids m_Whlch TECHNICA operates Include:




engineering

Development of Computer System for Risk
Assessment of Chemical Plant

TECHNICA has provided the Netherlands Government with
an integrated suite of computer programs which will be used
for analysing the safety of new projects and developments in
hazardous industries.

This highly sophisticated computer system accepts
straightforward input to describe the plant, assists the user in
defining failure scenarios, estimates probabilities of failure
using a built-in database and calculates the consequences of
releases with a linked set of mathematical models.

The system is designed to be extremely easy to use and
produces results in concise forms suitable for decision-
making, e.g. geographical distributions of risk ('risk
contours') or graphs of frequency versus consequence
(‘F-N curves').

analysis

Platform Concept Safety Evaluation

The Norwegian Petroleum Directorate has issued guidelines
which require an overall safety evaluation of the initial
conceptual design of platforms in the Norwegian sector of
the North Sea. This means that hazards which would threaten
the lives of those on the platforms must be identified and
designs modified accordingly.

These hazards include: process fires or explosions,
blowouts, ship collisions, structural failures and extreme
environmental loads. The analysis results in several outputs:

@ 3 list of 'Design Accidental Events' which the platform
must survive

@ a measure of the residual risk of more serious events
which would damage shelter areas or impede
evacuation

@ recommendations for engineering improvements.

TECHNICA has carried out several Concept Safety
Evaluations to meet NPD requirements and has played an
important part in the development of analytical techniques
for this type of study.

Hazard Analysis of Industrial Area

Most of the hazardous installations in Hong Kong are located
around the coast of Tsing YiIsland. The installations include
LPG storage, chlorine and polystyrene manufacture and
styrene storage. There is high density housing in or near the
island and more is planned.

The Hong Kong Government, conscious of the parallels
between Tsing Yiand the UK's Canvey Island, where a
major study of public risk was carried out, decided to initiate
its own safety evaluation, of which the key risk analysis part
was undertaken by TECHNICA.

This analysis yielded estimates of total risk impact,
comparative contributions from the different plants and the
risk levels at different locations. These results were used
both for the development of engineering improvements on
the plants themselves and for recommending constraints on
future land-use planning.
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Onshore



0il, Gas and Petrochemicals

These industries produce or process
potentially hazardous materials on a very
large scale.

Many design measures have been
developed which significantly reduce the
risks involved for those working with these
materials. TECHNICA studies concentrate
first on the adequacy of these engineering
practices and, if necessary, identify the
action to be taken to minimise such risk. In
addition, several formal systematic safety
techniques are available to aid in the
detailed design, construction,
commissioning and operation of such plant.
These include: Hazard and Operability
Study; Fault Tree Analysis and Safety Audits
(see following pages).

Pipelines

TECHNICA has carried out safety studies of
cross-country pipeline systems carrying
supercritical ethylene, NGL, natural gas and
sour crude. These studies have been
concerned both with public risk and with the
selection of engineering options. For the
latter studies, measures such as pipe

replacement, re-routing, sweetening, de-
rating, surge control, and so on were
evaluated on a cost-effectiveness basis.

Nuclear and Alternative Energy Options
The long-term economic attractions of
nuclear energy are clear, but from an early
time the potential hazards have also been
recognised.

The nuclear industry was one of the first to
adopt a quantitative approach to the
assessment of safety. This has been applied
not only to the power generation process
itself, but also to transportation of spent fuel,
fuel processing and re-processing and waste
disposal. TECHNICA has carried out
assessments of the risks in most of the stages
of the fuel cycle and has had a major
involvement in the Public Inquiry into the
Sizewell BPWR.

Apart from nuclear power, useful forms of
energy and carbonaceous feed stocks must
be sought from available fossil fuels. The use
of both conventional and newly-developed
technologies for fossil fuel conversion must
be assessed for possible safety and
environmental problems, since they can
involve hazardous process stages and also
tend to concentrate unwanted pollutants.

TECHNICA has carried out overall policy
studies for government clients to assess and
cuantify the strategic implications of
decisions on energy technology.

Marine Terminals and Product Storage
The shipment of bulk chemicals or fuels
involves hazards at several stages: shore
based storage in tank farms, cargo loading
or unloading and during ship transit. Each of
these steps can be analysed from an
engineering standpoint and the risks can be
quantified if necessary.

TECHNICA's staff have unrivalled
experience of such studies for LNG, LPG,
ethylene and ammonia terminals in Europe,
Scotland, Australia and the Middle East.

Environmental Studies

The background and experience of
TECHNICA's staff in a wide range of
environmental studies throughout the world
give the company a powerful capability in
this area.

TECHNICA's environmental impact
assessment capability includes air quality
impact modelling, using computer models to
predict both long term average
concentrations and frequency distributions.
The company has also undertaken studies of
oil spillage probability and effects on the
environment for cross-country pipelines, oil
tankers in transit and offshore platforms.




The requirements for a visibly high standard
of safety in design for offshore installations
has meant that risk analysis and formal
design safety techniques are indispensable

for major offshore projects. Such projects
have a number of well defined stages and
TECHNICA is able to supply the expertise
and experience relevant to each stage:

PROJECTSTAGE SAFETY ANALYSIS TECHNIQUE
Conceptual Design Concept Safety Evaluation
' ‘Coarse’' HAZOP

Engineering Design Review

Detail Design ‘Full’ HAZOP studies
Reliability/ Availability Studies
Risk Analysis

Construction QA/QC
Construction Audit

Commissioning Procedures and Documentation Review
Contingency Planning

Operation Safety Audits, ‘mini' HAZOP for
modifications

Concept Safety Evaluation Evaluation is a necessary pre-condition for

The requirement for safe and reliable design
for all platforms in the North Sea is
recognised at Government level and
stipulated in each sector. The Norwegian
authorities, for example, have issued
guidelines for the way in which safety
evaluations should be performed and

the operators to obtain permission to
proceed with their development proposals
(the ‘Main Plan’).



In this type of safety evaluation, several of
which have been undertaken by
TECHNICA, the objective is to ensure that
the essential survival functions of the
platform (such as escapeways and shelter
areas) will remain intact during most
accidents. A few very large accidents may
not meet this requirement but, if so, their
probability should be less than a set criterion
value. The other accidents are then used as
a basis for later detailed design.

HAZOP - Hazard and Operability Studies
HAZOP is a systematic and rigorous
examination of all possible variations of
operating conditions on each item in the
plant. There are three main forms of
examination:

COARSE HAZOP —undertaken at the
concept stage before detailed design effort
is expended and major process
commitments are made.

FULL HAZOP - possible when detailed
design data are available.

MINI HAZOP — used for minor process
changes, modifications or critical
maintenance or replacement operations.

HAZOP is now established in wide use in the
petroleum and chemical industries asan
effective technique for reducing process
hazards and improving reliability at start-up
and in service.

TECHNICA has an exceptionally strong
teamn in the HAZOP field, including
individuals with many years industrial
experience in this technique. The company
has undertaken major HAZOP studies of
onshore and offshore plant and pipeline
systems.

Reliability and Availability

Reliability analysis is one of the most
powerful of the quantitative techniques
offered by TECHNICA. It is particularly
useful for evaluating the effectiveness of
complex process control systems, protective
systems and emergency response systems.

The central technique is to construct a
diagram (the fault tree) of the logical
relationships between component failures in
a system, so that combinations of failures
which could cause loss of production or
failure of containment can be recognised
and measures identified to reduce the
failure probability.

For typical process systems, computer .
analysis of the fault trees is necessary and
TECHNICA 's proprietary software has
capabilities for identifying the most
important failure modes and the critical
components, as well as calculating the
overall frequency of failure and its error
bounds.

These techniques have been applied by
TECHNICA to systems as diverse as free-fall
lifeboat release mechanisms, halon systems,
separator vessel, flare KO drum and so on.

It has been found that this technique is
particularly useful for feedback of
recommendations to the project team during
the detailed design phase.

Quality Assurance/Quality Control

An effective system for QA/QC 1sa
mandatory requirement for major projects
such as offshore platforms. A procedure for
ensuring that the design intentions are
realised accurately on site is essential if the
whole framework of safety studiesisnot to
be undermined; similarly, allowance must
be made for the possibility of human error.

TECHNICA recommends and checks
internal company procedures designed to
achieve this control. The company's services
range from producing overall safety policy
and philosophy documents to detailed
implementation and audit on-site.

Safety Audits — Systematic Surveys of
Operating Plant Onshore and Offshore
The traditional safety audit tends to be
unsystematic; the quality of the resultis
highly dependent on ‘spot checks’.
TECHNICA 's system of Safety Auditis
based on a logical format designed to
contribute a fresh and objective viewpoint.
In this procedure the first step is to identify
the hazards systematically, then to review
the mechanical, chemical, control and
human factors which could cause each of
those hazards to be realised. Thisis mainly a
qualitative assessment and the result is a list
of recommendations for action, developed in
consultation with the operating personnel.




Software Services

In order to carry out safety analyses of
industrial developments, both offshore and
onshore, TECHNICA's programs modelling
safety and environmental problems are
continuously developed and improved.
These programs are available either on the
TECHNICA computer system or for systems
in use by the client. Existing software permits
detailed study of such problems as air
pollution impact (average concentrations
and frequericy distributions), the risk impact
of petrochemical complexes, and the
reliability of complex systems.

TECHNICA's computing department has
highly-qualified personnel who are very
experienced in scientific program
development for petroleum or chemical
industry applications. It is therefore well
placed to develop and support software as
an adjunct to consultancy services or as
separate contracts for client-specified

programs.

Research and Development

TECHNICA personnel have experience of
various fundamental research and
development studies involving fluid
dynamics, atmospheric dispersion and
combustion proklems. In addition to
managing R&D projects internally, they
have acted as project managers and
advisors for research programmes carried
out by external research organisations. The
company also undertakes the organisation of
international conferences on specialist topics
In science and engineering.

TECHNICA clients include

Aramco, Saudi Arabia

British Gas Corporation

BP International

Britoil

Department of Energy, UK

Department of the Environment, UK

Dansk Olie & Naturgas/DORAS

Elf Aquitaine Norge

Esso Chemical

Fife Regional Council

Fluor

General Electric Plastics

Greater London Council

ICI Petroleum Services

Ministerie van Volkshuisvesting, Ruimtelijke
Ordening en Milieubeheer, The Netherlands
NIFO (Norwegian Offshore Operators' Association)
Norsk Hydro

OLASCO (Offshore Liquefaction & Shipping Co.)
Phillips Petroleum

Public Works Department/Environmental
Protection Agency, Hong Kong

Rijnmond Public Authority, The Netherlands
Shell UK Exploration & Production

Statpipe Development Project

PO. Box 138, Norsea Base, Dusavik,
N-4001 Stavanger, Norway
Telephone (04) 54 32 33

Telex 33078 NOSEA N

Statoil TECHNICA isanindependent company of
Consulting Scientists & Engineersanda full
member of the Associationof Consulting
Scientists. Itis bound by the Association's code of
conductand by those of the professional
institutionsunder whichits personnel are
chartered.
Head Office Technica Ltd
Lynton House, 7/12 Tavistock Square, London WCI1H 9IT
Telephone 01-388 2684
Telex 22810 TECNIC G
Aberdeen Office Technica Litd
25 Crown Street, Aberdeen AB1 2HA, Scotland
Telephone 0224 574272
Telex 789270 TECNAB G
Norwegian Office Technica A/S




