
PROCEEDINGS OF ESREL 2003, EUROPEAN SAFETY AND RELIABILITY
CONFERENCE 2003, 15-18 JUNE 2003, MAASTRICHT, THE NETHERLANDS

Safety and Reliability

Edited by

T. Bedford
Management Science Department, University of Strathclyde, Glasgow, Scotland

P.H.A.J.M. van Gelder
Faculty of Civil Engineering and Geosciences,
Delft University of Technology, Delft, The Netherlands

Volume 2

JGTHEK

A.A. BALKEMA PUBLISHERS LISSE / ABINGDON / EXTON (PA) / TOKYO



Using HAZOP for assessing road safety measures and new technology 853
KM. Jagtman, T. Heijer & A.R. Hale

Evaluation of tunnel safety and cost effectiveness of measures 863
S.N. Jonkman, J.K. Vrijling, P.H.A.J.Mvan Gelder & B. Arends

Inspection and maintenance decisions based on imperfect inspections 873
M.J. Kallen & J.M. van Noortwijk

A proposal for managing and engineering knowledge of stochastics in the quality movement 881
Ron S. Kenett, M.F. Ramalhoto & John Shade

Comparison of data representation tools for the analysis of complex time-dependant systems 889
C. Kermisch & RE. Labeau

A study of an expected RAW importance measure 897
Kilyoo Kim, M.J. Hwang & D.I. Kang

Development of a full power risk monitoring system for the UCN 3, 4 nuclear power plants 901
S.H. Kim, S.C. Jang, K.Y.Kim & S.H. Han

Analysis of a dynamic system with the stochastics module MCDET and the
deterministic code MELCOR 907
M. Kloos, E. Hofer, B. Krzykacz-Hausmann, J. Peschke & M. Sonnenkalb

Derivation of accident sequence conditions for complex systems using global system 915
behavior model
T. Kohda & K. Inoue

A simple method to evaluate system failure occurrence probability using minimal cut sets 923
T. Kohda & K. Inoue

Uncertainty analysis of river flood management in the Netherlands 927
M. Kok, J. W. Stijnen & W. Silva

Reliability and availability evaluation of systems related to their operation processes 937
K. Kolowrocki

Modelling NH3-outflow out of sea-going vessels 947
E Kootstra

Coping with uncertainty in sewer system rehabilitation 959
H. Korving, J.M. van Noortwijk, P.H.A.J.M. van Gelder & R.S. Parkhi

How to approach modelling in a risk analysis 969
V. Kristensen & T. Aven

Availability modelling of the 3GPP R99 telecommunication networks 977
Dhananjay Kumar, Akiyoshi Miyabayashi & Ojala Kari

Author index 985

Volume II

Benchmark risk analysis models used in the Netherlands 993
G.M.H. Laheij, B.J.M. Ale &J.G. Post

Implementing a three-dimensional stochastic model of the subsurface in current geotechnical 999
design methods
G. deLange, B.B.T. Wassing &J.G. Veldkamp

XI



Reliability analysis of flood defence systems in the Netherlands 1005
B.L. Lassing, A.C. W.M. Vrouwenvelder & PH. Waarts

Application of response surfaces for reliability analysis of marine structures 1015
Bernt J. Leira, Tore Holmas & Kjell Herfjord

Investigating effects of volume of mechanical components on structure reliability 1025
Jian-Ping Li & Graham Thompson

An application of ARIPAR methodology to manage the risk and the environment impact
in the industrial area of Gela 1031
Roberto Lisi, Maria Francesco Milazzo & Giuseppe Maschio

Managing a new product development using the reliability and quality matrix 1041
G. Loke, J. Boersma, H.T. Loh, Y. Lu &A.C. Briombacher

Library prototype for reliable distributed system 1047
Yongyut Luansritisakul, Tiranee Achalakul & Naruemon Wattanapongsakorn

Quantitative flood risk assessment for polders 1053
Sipke E. van Manen & Martine Brinkhuis

What the management of industrial risk has to say about health care risk management 1061
Nathalie de Marcellis-Warin

Fuzzy logic: a modelling tool for transient diagnostics 1069
M. Marseguerra, E. Zio & P. Baraldi

Sensitivity analysis in Monte Carlo simulation fo dependability analysis 1077
M. Marseguerra & E. Zio

A fuzzy model for the estimate of the accident rate in road transport of hazardous materials 1085
M. Marseguerra, E. Zio & M. Bianchi

An approach to aggregate public opinions and experts'judgement with application to risk
perception of sources of electrical supply 1093
S. Martorell, S. Carlos, A. Sanchez & D. Ginestar

On the need of considering the risk dimension in electrical supply capacity planning 1099
S. Martorell, S. Carlos, A. Sanchez & D. Ginestar

Exploratory data analysis approaches to reliability: some new directions 1105
Chris McCollin, Cornel Bunea & Maria Ramalhoto

Implementation of a reliability database within a medium sized defence and aerospace company 1113
G.J. McDonald, J.G. Norstrem, KG. Madsen & T. Bedford

Application of quantitative risk assessment in various industrial sectors 1121
S. Medonos

Improvement of rule sets for quantitative risk assessment in various industrial sectors 1129
S. Medonos

Multi-Physics Analysis - A Method for the Design of Safe Pressurised Systems to
Resist Accidental Fire 1137
S. Medonos

Using expert-opinions, retro-analyzes and experience feedback to risk-analysis and
risk-hierarchization. Application to the Lorraine ferriferous basin (France) 1145
M.M. Merad, B. Roy, T. Verdel, R. Salmon & S. Kouniali

A model simulating combustion of solids and its use in fire analysis with the code EC ART 1153
S. Milanolo, L. Marmo, F. Parozzi, R. Fontana & E. Salina

XII



Economic accidental risk analysis. Experience from real life projects 1161
E.F. Nilsen

Comparison of techniques for accident scenario analysis in hazardous systems 1167
Z.S. Nivolianitou & M. Konstantinidou

Bayesian computation of design discharges 1179
J.M. van Noortwijk, H.J. Kalk & E.H. Chbab

Risk optimization on CAREM-25 NPP 1189
J.E. Nunez Me Leod & J.H. Baron

Experience with complex technical and organizational changes in the offshore
petroleum industry 1197
K. 0ien, G. Guttormsen, S. Hauge, S. Sklet, T. Steiro & J. Monsen

Effect of a concrete wall in the limitation of thermal radiation resulting from large industrial fires 1205
LA. Papazoglou, O.N. Aneziris & G. Bonanos

Improving the reliability of a SMPS by HALT and ALT 1211
S.J. Park, Y.R. Jo, S.D. Park & J.G. Kwon

Practical reliability assurance through modelling and DRACAS 1215
J.J. Pearce

Determination of marginal reliability indices in a distribution network 1219
Damir Pecvarac

Study of the increases of dose and of the mortality index caused by a fire due to the presence
of the paving 1227
A. Pelliccioni & F.Altavilla

A model to predict hurricanes induced losses for residential structures 1233
Jean-Paul Pinelli, Chelakara. Subramanian, Liang Zhang, Kurtis Gurley, Anne Cope,
Emil Simiu, Sofia Diniz & Shahid Hamid

A mixed integer optimisation model for preventive maintenance of production plants 1241
N. Pixopoulou & L. G. Papageorgiou

ARAMIS project: the severity index 1247
E. Planas, J. Casal, C. Delvosalle, C. Fievez &A. Pipart

On the influence of passive states on the availability of mechanical systems 1255
P. Pozsgai & B. Bertsche

Risk to old bridges due to ship impact on German inland waterways 1263
D. Proske & M. Curbach

Integrated navigation system - safety prediction model for ship retrofit strategy 1271
A. Raffetti, C Venturino, F. Zuccarelli, E.S. Petersen, D.V. Lyridis, H.N. Psaraftis & N.P Ventikos

On modelling reliability properties in descriptor form 1281
U.K. Rakowsky & I. Pabst

A scheme for industry-academia interaction to enhance research and development issues 1289
M.F. Ramalhoto, R. Gob, Antonio Pievatolo, Oystein Evandt & Jukka Salmikuukka

Optimal redundancy allocation for systems considering common-cause failures 1295
Jose Ramirez-Marquez, David W. Coit & Naruemon Wattanapongsakorn

Proposal for a neural network approach and ordering heuristic for the fault tree evaluation 1301
D. Renaux, J. Beugin & L. Cauffriez

Application of functional hazard assessment in railway signalling 1307
Frank Renpenning, Jens Braband & Sten Wery

XIII



Aviation causal model using Bayesian Belief Nets to quantify management influence 1315
A.L.C. Roelen, R. Wever, R.M. Cooke, R. Lopuhaa, A.R. Hale & L.H.J. Goossens

Causal modeling for integrated safety at airports 1321
A.L.C. Roelen, R. Wever, A.R. Hale, L.H.J. Goossens, R.M. Cooke, R. Lopuhaa,
M. Simons & P.J.L. Valk

Assessing part conformance by coordinate measuring machines 1329
D. Romano & G. Vicario

Hazardous materials release analysis: probabilistic input for emergency response organisations 1337
N. Rosmuller & P.H.A.J.M. van Gelder

On a Bayesian model for failures prediction in underground trains 1345
Fabrizio Ruggeri, Antonio Pievatolo & Raffaele Argiento

Attuning the task design to "envisioned" high-demand situations 1351
J.A. Rypkema, M.A. Neerincx & P.O. Passenier

Risk analysis of Black Sea underwater passage of Russia-Turkey trunk gas pipeline system 1357
V. Safonov, G. Odisharia, A. Edigarov, E. Sheberstov, V. Suleimanov & S. Ovtcharov

The use of probit functions in the quantitative risk assessment of domino accidents caused 1365
by overpressure
E. Salzano & V. Cozzani

Application of sensitivity analysis for a risk analysis tool for blowouts 1375
M. Sandey, T. Aven & 0. Arild

The new Dutch "Register for risk situations involving hazardous substances" 1383
J.P. van 't Sant, J.G. Post, PH. Bottelberghs & F.J. Krijnen

Boiler plant hazard assessment - a new requirement of the Finnish pressure equipment legislation 1389
J. Sarsama, M. Reunanen & M. Maskuniitty

Apportionment of safety integrity levels in complex electronically controlled systems 1395
Hendrik Schdbe

A design methodology for embedded control systems including safety assessment studies 1401
R. Schoenig, J.F.Aubry, T. Hutinet & E. Guilhem

Criteria for safety culture assessment in German Nuclear Power Plants 1409
H. Schott, HP Berg, H.-P. Balfanz & B. Linsenmaier

Replacement strategies of large numbers of similar components in hydraulic structures 1415
S.P.F. Schouten, P.H.A.J.M. van Gelder & H.J. van der Graaf

System reliability methods using advanced sampling techniques 1425
L. Schueremans & D. Van Gemert

Effect of soil-structure models on stochastic response of jack-up platforms 1433
N. Shabakhty & M. Daghigh

System reliability of jack-up structures based on fatigue degradation 1437
N. Shabakhty, H. Boonstra & P. Van Gelder

Correlation in probabilistic safety assessment uncertainty analysis 1447
Z. Simic, I. Vukovic & V. Mikulicic

Experience with the use of risk assessment in IMO 1453
RolfSkjong

Criteria for establishing risk acceptance 1461
RolfSkjong

XIV



Risk assessment of passenger vessels 1469
H. Soma, S. Haugen & B. 0ygarden

Measuring the safety standard of organizations 1477
T. Soma

Application of a Bayesian approach to sequential life testing with an underlying Weibull model 1487
D.I. De SouzaJr.

Establishing steel rail reliability by combining fatigue tests, factorial experiments
and data transformations 1497
D.J. Stewardson, M.F. Ramalhoto, L.F.M. da Silva & L. Drewett

Improved methods of power systems availability indices determination 1503
M. Stojkov, S. Nikolovski & I. Mravak

The safety of risk or the risk of safety? 1511
S.I. Suddle & PH. Waarts

Safety assessment of third parties during construction in multiple use of space using
Bayesian Networks 1519
S.I. Suddle

A logarithmatic approach for individual risk: the safety-index 1527
S.I. Suddle

Reduced vertical separation minimum (RVSM): pre- and post-implementation safety cases 1535
Bernd Tiemeyer

Assessment of the environment vulnerability in the surroundings of an industrial site 1543
J. Tixier.A. Dandrieux, G. Dusserre, R. Bubbico, L.G. Luccone, B. Silvetti, R. Carta,
B. Mazzarotta, S. Di Cave, E. Hubert, N. Rodrigues, O. Salvi & D. Gaston

Increasing of the electric safety in HV systems by means of the ground resistance of the body 1553
R. Tommasini & R. Pertusio

A Safety Program Framework and its application on a Weapon Control System 1561
Arild Tomter

Cognitive analysis in human reliability: the case of a high-risk plant 1567
M. Tucci, A. Bellucci, I. Cappelli & L. Giagnoni

Draft european standard on safety risk assessment for space missions 1575
R. Tuominen, C. Preyssl, I. Jenkins, P. Pearson, J. Lenic, G. Canepa, G. Morelli & T. Bedford

Extended stochastic petri nets in power systems maintenance models 1581
A.R Ulmeanu, D.C. Ionescu &A.C. Constantinescu

An implementation of a life-cycle risk-based design for safety methodology 1587
D. Vassalos & D. Konovessis

Availability and failure intensity under imperfect repair virtual age model 1595
J.K. Vaurio

Quantification and uncertainties of common cause failure rates and probabilities 1601
J.K. Vaurio

Risk assessment for offshore installations in the operational phase 1607
J.E. Vinnem, T. Aven, H. Hundseid, K-A. Vassmyr, F. Vollen & K. 0ien

Structured approach to risk indicators for major hazards 1615
J.E. Vinnem, T. Aven, M. Serum & K. 0ien

A contribution to vehicle life cycle cost modelling 1623
Z. Vintr & R. Holub

XV



Method for correlation of failure data from durability tests and field of automotive engine
parts with spontaneous failure mode 1629
M. Vogt & H.R. Neu

Time-dependent reliability analysis of coastal flood defence systems 1637
H.G. Voortman & J.K. Vrijling

Adding a new perspective to the existing results by baseline NPP PSA model:
parameters uncertainty implementation 1645
Ivan Vrbanic & Romana Jordan Cizelj

Impact of river morphology on extreme flood level prediction: a probabilistic approach 1653
5. van Vuren, M. Kok & S.J. Ouwerkerk

Efficiency and accuracy of Monte Carlo (importance) sampling 1663
P.H. Waarts

Optimizing software system design with recovery blocks considering reliability
estimation uncertainty 1671
TV. Wattanapongsakorn, D. W. Coit

The fireworks disaster in Enschede: overview, reconstruction, safety and pyrotechnics 1679
J. Weerheijm, R.M.M. van Wees, L.H.J. Absil, P.C.A.M. deBruyn & J.W. Karelse

Consequence modelling of gas explosion scenarios in traffic tunnels 1691
J. Weerheijm, A.C. van den Berg & N.H.A. Versloot

Scenario analysis for road tunnels 1699
D. de Weger

Risk based maintenance of civil structures 1707
G.H. Wijnants

Modelling a probabilistic safety management system for the Eastern-Scheldt storm-surge
barrier, the basin and the surrounding dikes 1713
A. Willems & P.B. Webbers

Reliability of vibration predictions in civil engineering applications 1721
M.S. de Wit, P.H. Waarts, P. Holscher, H.G. Stuit

The development of software tools for chemical process quantitative risk assessment over
two decades 1729
DRE Worthington & NJ Cavanagh

Introduction of an easy-to-use risk assessment tool for natural gas transmission pipelines 1737
Jeroen Zanting, Johan Duinkerken, Robert Kuik, Rein Bolt & Eric Jager

Towards a qualitative predictive model of violation in transportation industry 1743
Z. Zhang, P. Polet & F. Vanderhaegen

Measuring the reliability importance of components in multi-state systems 1753
E. Zio & L. Podofillini

Probabilistic aspects of maritime transport of tunnel elements 1761
T.J. Zitman

Foundations of the UPM common cause method 1769
Athena Zitrou & Tim Bedford

Author index 1777

XVI


