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ABSTRACT

This report gives an overview of the research reports produced in the period 1986 — 2004 by SINTEF
Technology and Society, Department of Safety and Reliability.

Only unrestricted reports are referenced, however both Norwegian and English reports are included in
the overview. A short abstract is provided for the reports written in English in the period 2001 — 2004.
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Safety barriers to prevent release of hydrocarbons during production of oil and
gas

Sklet, S. & Hauge, S.

STF38 A04419

This report documents a set of scenarios related to release of hydrocarbons during production on oil and
gas platforms. For each release scenario, initiating events, barrier functions aimed to prevent loss of

containment, and barrier systems that realize these barrier functions are identified and described. This
report is developed as part of the Barrier- and Operational Risk Analysis (BORA) project.
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Deregulation and Transport safety in Rail - What is best practice in EU?
Proceedings of Presentations from the Workshop arranged 16/10 2003, in Brussels

Johnsen, S. O.
STF38 A04417

This are the proceedings from the workshop arranged 16/10 -2003 in Brussels, discussing: "Deregulation
and Transport safety in Rail - What is best practice in EU?" Of special interest was the paper from Prof A.
Evans indicating that Rail privatisation in Great Britain has NOT adversely affected safety - this is contrary
to popular opinion - this should be further explored.

The workshop was funded by the RISIT programme, which is a 5-year research programme carried out by
The Research Council of Norway on Risk in the Transport Sector. These proceedings document the
keynote presentations:

e "Knowledge survey of relationship between deregulation and transport safety." Stig O. Johnsen,
SINTEF, Norway.

e "Safety impacts of railway deregulation in Great Britain." Professor Andrew W. Evans, University
College of London, UK.

o "Deregulation and safety. Experiences from USA. Are there "best practice" solutions?" Professor
lan Savage, Northwestern University, USA.

e "Does deregulation of transport affect transport safety ? A systematic review of evidence from
evaluation studies." Dr. Rune Elvik, The Institute of Transport Economics (T@I), Norway.

e ‘“Liability in a deregulated society." Dr. Zandvoort, Delft Univ. of Technology, Netherlands.

e "From law to work instructions: managing safety rules in Dutch (and European) railways."Professor
Andrew Hale, Delft Univ. of Technology, Netherlands.

¢ "Comments from workshop participants and further research issues." Stig O. Johnsen, SINTEF,
Norway.

The main conclusions from these presentations are summarised on page 3 in this document together with
the next steps of our RISIT project.
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The Track to Safety Culture (SafeTrack)
A Toolkit for operability analysis of cross border rail traffic, focusing on safety culture.

Johnsen, S. O., Herrera, I. A, Jersin, E., Rosness, R., Vatn, J., Veiseth, M., Tungland, M. & Bergersen,
C.E.B.

STF38 A04414
SINTEF has carried out a study of safety culture at interfaces for the International Union of Railways (UIC)
to develop a method for managing cultural interface.
The study consists of three main activities:
1. Areview of existing knowledge applicable to safety culture at interfaces.

2. The development of a method for managing cultural interfaces (documented in this report)

3. Piloting of the method in three railway undertakings. (At MAV/Hungary, BV/Sweden and
Eurostar/UK-France-Belgium).

This document is a product of activity 2 and 3, and documents the tools to be used to assess, manage and
develop safety culture at interfaces.
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Review of existing knowledge applicable to safety culture at interfaces in
European Railway undertakings

Johnsen, S. O., Vatn, J., Jersin, E., Veiseth, M., Rosness, E., Lamvik, G., Steiro, T., Hagen, &. & Herrera,
I A.

STF38 A04413

SINTEF is carrying out a study of safety culture at interfaces for the International Union of Railways (UIC).
The study consists of:

WPL1 - A review of existing knowledge applicable to safety culture at interfaces, (documented in
this report)

WP?2 - The development of a method for managing cultural interfaces and

WP3 - Piloting of the method in three railway undertakings.

The scope of this review, the result from Work Package 1 (WP-1) is to identify i) relevant research work, ii)
carry out a survey of other industries (e.g. aviation, maritime, offshore) and iii) identify academic institutions
that are addressing safety culture.

The key findings, in this report, regarding existing knowledge that could be applied to the issue of safety
culture at interfaces in the railway industry are:

Little systematic research has been done and many unproven models and theories exists
Safety challenges at interfaces are an important area

Safety culture could be improved, and development and implementation of good methodologies is
possible

UIC could play a key role in improving safety culture at interfaces

ISBN 82-14-02730-6
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Organisational Accidents and Resilient Organisations: Five Perspectives. Revision

1.

Rosness, R., Guttormsen, G., Steiro, T., Tinmannsvik, R. K. & Herrera, I. A.

STF38 A04403

Several major accidents are related to the interplay of organisational properties and technology. The aim of
this report is to present a set of perspectives that can help us understand the organisational mechanisms
related to major accidents. Five perspectives are discussed:

1.
2.
3

4.
5,

The energy and barrier perspective

The theory of Normal Accidents

The theory of High Reliability Organisations
The information processing perspective

A decision-making perspective

The target groups of the report are researchers, students and advanced practitioners.

ISBN 82-14-02724-1
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Extract from: Reliability Prediction Method for Safety Instrumented Systems PDS
Method Handbook, 2003 Edition

Hokstad, P. & Corneliussen, K.

STF38 A03422

As a result of the PDS method, SINTEF has published a "method" and a "data" handbook describing in
further detail the PDS methodology. Sydvest (www.sydvest.com) has the distributing rights for these
handbooks and they can be ordered from them.

The PDS method handbook
The “PDS Method Handbook” gives a decription of the PDS method, including the mathematical details. It
has also been an objective to make it comprehensible to the non-expert.

The IEC-standard 61508 ("Functional safety of safety-related systems”) provides useful information and
guidance on safety requirements regarding the use of Safety Instrumented Systems - SIS.

In the "PDS Method Handbook" the notation has been changed in order to be in line with the IEC standard.
The objective has been to “keep the best of the PDS method and at the same time to adapt the method to
terms and requirements in IEC”.

New features of this 2003 Edition of the "PDS Method Handbook" include:
e New PDS terms adapted to the notation used in IEC.
e A failure classification adapted to the IEC terms and classification.

e Animproved common cause failure model, which is a generalisation of the beta - factor model
suggested in IEC.

The PDS data handbook

The “PDS Data Handbook” is the ideal companion when doing reliability analysis of Safety Instrumented
Systems (SIS). The reliability data in the handbook are well suited for reliability analyses according to IEC
61508.

Data dossiers for field devices (sensors, valves) and control logic (electronics) are presented. The dossiers
are based on various sources, e.g. OREDA and expert judgements. The level of detail of the data is
adapted to the format required for reliability analyses applying the PDS method. The notation is now
adapted to that of the IEC 61508 standard. The handbook also gives a short review of the PDS method.

ISBN 82-14-02721-7
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Evaluation of Hyperbaric Evacuation Regulations Fulfillment

Dammen, T., Gylseth, S. (DNV). Okstad, E. & Andersen, A.

STF38 A03409
This report presents the results from the pre-project 'Hyperbaric evacuation of divers'.

OLF has requested SINTEF Industrial Management, Department of Safety and Reliability in co-operation
with DNV to evaluate the status of current technology used for hyperbaric evacuation in accordance with
today’s NPD regulations.

The project group has:

- identified relevant regulations which are related to hyperbaric evacuation specifically or related to
safety issues in that conjunction.

- identified the interpretations of regulations in NPD and in the industry

- evaluated the current status of the systems and procedures

- identified possible gaps between the regulations and the today’s solution

- identified recommendations for further work
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Reliability Data for Safety Instrumented Systems PDS Data Handbook, 2003
Edition
Albrechtsen, E. & Hokstad, P.

STF38 A02421

As a result of the PDS method, SINTEF has published a "method" and a "data" handbook describing in
further detail the PDS methodology. Sydvest (www.sydvest.com) has the distributing rights for these
handbooks and they can be ordered from them.

The PDS data handbook

The “PDS Data Handbook” is the ideal companion when doing reliability analysis of Safety Instrumented
Systems (SIS). The reliability data in the handbook are well suited for reliability analyses according to IEC
61508.

Data dossiers for field devices (sensors, valves) and control logic (electronics) are presented. The dossiers
are based on various sources, e.g. OREDA and expert judgements. The level of detail of the data is
adapted to the format required for reliability analyses applying the PDS method. The notation is now
adapted to that of the IEC 61508 standard. The handbook also gives a short review of the PDS method.

ISBN 82-14-02709-8
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Reliability Prediction Method for Safety Instrumented Systems PDS Method
Handbook, 2003 Edition

Hokstad, P. & Corneliussen, K.

STF38 A02420

As a result of the PDS method, SINTEF has published a "method" and a "data" handbook describing in
further detail the PDS methodology. Sydvest (www.sydvest.com) has the distributing rights for these
handbooks and they can be ordered from them.

The PDS method handbook
The “PDS Method Handbook” gives a decription of the PDS method, including the mathematical details. It
has also been an objective to make it comprehensible to the non-expert.

The IEC-standard 61508 ("Functional safety of safety-related systems”) provides useful information and
guidance on safety requirements regarding the use of Safety Instrumented Systems - SIS.

In the "PDS Method Handbook" the notation has been changed in order to be in line with the IEC standard.
The objective has been to “keep the best of the PDS method and at the same time to adapt the method to
terms and requirements in IEC”.

New features of this 2003 Edition of the "PDS Method Handbook" include:
e New PDS terms adapted to the notation used in IEC.

e A failure classification adapted to the IEC terms and classification.

An improved common cause failure model, which is a generalisation of the beta - factor model suggested
in IEC.

ISBN 82-14-02707-1
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Organisational Accidents and Resilient Organisations: Five Perspectives

Rosness, R., Guttormsen, G., Steiro, T. & Tinmannsvik, R.K

STF38 A02413

Several major accidents are related to the interplay of organisational properties and technology. The aim of
this report is to present a set of perspectives that can help us understand the organisational mechanisms
related to major accidents. Five perspectives are discussed:

The energy and barrier perspective.

The theory of Normal Accidents.

The theory of High Reliability Organisations.
The information processing perspective.

ok o nh e

A decision-making perspective.

The target groups of the report are researchers, students and advanced practitioners.

ISBN 82-14-02706-3
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Mapping and Evaluation of Safety and Reliability Engineering Practice in Product
Development Organisations

Kvalfors, T.

STF38 A02401

The report describes a method of systematic mapping and evaluating of existing Safety and Reliability
practice in product development organisations with regards to take care of requirements and needs
concerning safety and reliability. The method has been developed by SINTEF Industrial Management,
safety and Reliability, in co-operation with, and tested in three the following companies:

Héagglunds Moelv AS, Kongsberg Simrad AS and Kongsberg defence & Aerospace AS

ISBN 82-14-01691-6
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A Guideline to Safety and Reliability (S&R) Engineering in Product development
Organisations

Kvalfors, T.

STF38 A01432

As a part of the project "Development and Implementation of Safety and Reliability (S&R) in Product
Development Organisations a generic Guideline to S&R Engineering, has been developed in co-operation
with NTNU and the following companies: Hagglunds Moelv AS (HSVM), Kongsberg Defence & Aerospace
AS (KDA) and Kongsberg Simrad AS (KS). Additionally 11 reference companies have followed the project.
The project has been financial supported by NFR (The Norwegian Research Council).

The project has been divided in the following three sub projects:

1) Development and testing of a method for Mapping and Evaluation to improve and implement revised
S&R practice in product development organisations.

2) Preparation of a Guideline to S&R in Product Development Organisations.

3) Development of a commercial data tool to increase the efficiency of the performance of Failure Mode,
Effect and Criticality analysis (FMECA) and a Requirement Specification for Control of S&R Activities
in Product Development Projects.

The Guideline is intended for use as a handbook and are divided the following areas:

e Background and theoretical foundation (chapter 1 - 3).

e Particular project depending activities and analysis methods (chapter 4, appendix 1 and 3)

e Managerial aspects and particular project independent activities (chapter 5 and appendix 2).

e Improving, implementing and realising S&R engineering in companies (chapter 6).

Additionally the most relevant S&R Standards and Directives are listed (Appendix 4). In table 1.1, a brief
resume of the Guideline principles, philosophy, methods and techniques are given.

ISBN 82-14-01687-8
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Deepwater Kicks and BOP Performance. Unrestricted Version.

Holand, P. & Skalle, P.

STF38 A01419

A reliability sturdy of subsea BOPs was performed in 1999. This is a follow up study focusing on the
deepwater kicks and associated BOP problems and safety availability aspects. The study is based on
information from 83 wells drilled in water depths ranging from 400 meters (1312 feet) to more than 2000
meters (6562 feet) in the US GoM OCS. These wells have been drilled with 26 different rigs in the years
1997 and 1998.

A total of 117 BOP failures and 48 well kicks were observed in these wells. The main information source
from the study has been the daily drilling reports.

Detailed kick statistics and parameters affecting the kick occurrence and kick killing operation are
discussed. The occurrences of BOP failures as a result of wear and tear during the kick killing operations
have been investigated.

The BOP as a safety barrier has been analyzed based on the relevant kick experience and the BOP
configuration. An alternative BOP configuration and a BOP test procedure that will improve the safety
availability and save costly rig time have been proposed.

ISBN 82-14-01682-7
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Risk Analyses during Operation (The Indicator Project) Executive Summary

@ien, K. & Sklet, S.

STF38 A01405

This report is an executive summary of the project "Risk Analyses during Operation" (also denoted the
Indicator Project). This project has been carried out in the period 1998-2000 by SINTEF Industrial
Management, department of Safety and Reliability for the Norwegian Petroleum Directorate. The report is
written both in English and Norwegian.

Background and objectives

The Norwegian Petroleum Directorate (NPD) initiated in 1994 a project to explore the possibility of
developing a "tool" for the follow-up of risk on a specific installation (Ekofisk 2/4-T). The tool consisted of a
set of risk indicators — thus the name "The Indicator Project". The project was continued in 1996, with
Statfjord A as the pilot installation.

The establishment of risk indicators, both for Ekofisk 2/4-T and Statfjord A, was based on the platform
specific quantitative risk assessment (QRA) and covered mainly technical and to some extent operational
aspects.

As a result of organizational factors' increasing contribution to major accidents the latest decades (e.g.,
Challenger, Chernobyl, Piper Alpha), NPD initiated in 1998 the project "Risk Analyses during Operation” in
which the main focus has been on the effect of organizational changes on risk.

The objective of the project has been to:

- Develop a methodology for the establishment of "technical” risk indicators

- Assess whether (and to what extent) it is possible to quantify the effect on risk of changes in
organizational factors during operation of offshore installations

Results and utility value

The principal results are: (1) a methodology for the establishment of technical risk indicators and (2) a
framework for the establishment of organizational factors. The organizational framework consists of (i) a
qualitative organizational model covering the causes of hydrocarbon leaks, (i) organizational risk
indicators, and (iii) an organizational quantification methodology.

The utility value consists of frequent information about the risk development on a specific installation. This
is a prerequisite for risk control and is proposed as a requirement in the new offshore regulations.

Organizational risk indicators provide early warnings and constitute a valuable proactive tool in preventing
major accidents.

ISBN 82-14-01671-1



	2004
	Safety barriers to prevent release of hydrocarbons during pr
	2004
	2004
	The Track to Safety Culture (SafeTrack)
	2004
	Review of existing knowledge applicable to safety culture at
	2004
	Organisational Accidents and Resilient Organisations: Five P
	2003
	2003
	2002
	2002
	2002
	2002
	2001
	2001
	2001

