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The Paddington railway accident

On 5th Octeber 1999 the Thames train (“Clfhe
Ture’) was. in collisionrwithara EGVW Righ
speed tiram (HST), 2 miles; eutside Paddingten,
(Condon) railway: statien.

fhe Turee's jeurney. started at Paddington
and It passeadl the red: signalr (SNZ09) and
collidedi withr a HSTF.

As a result of the collision & the subseguent
fires 31 people died and 227 were injured.
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Piper Alpha platform & Piper field
Piper Alpha platform

Piper Alpha was lecated 110
miles north-east of Aberdeen,
Scotland), UK.

The platiorm: previded the
facilities te drll-wells ter the
producing resenveir and
extract, separate and process
the reservolir fluids (a mixture
off o1l gas and Water).

The preduction deck was
located at 25.6/ m above mean
sea level and consisted of 4
production moedules, A-D
modules.
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A Module contained! the
wellheads & It was located at the
south end! of the platferm. The
wellheads, or “Christmas trees” of
Whichi there were 36, arranged In
3 rows of 12 each.

B Moedule the production
separaters. It contained 2 main
Production; Separators;, Vessels in
Which the gasi and water Were
separated firem the oil.

C module the gas compression
plant. It contained 3 centrifugal
COMPressors & 2 reciprocating
COMPressors.

D' Moedule the electrical plant and
various facilities. It was located at
the north end of the platferm and
was essentially’ the power
generation module.
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Piper field

Piper Alpha platienm;was MCP-01 platfermi was lecated
linked by pipelines te) 3/ other some 54.7 km from Piper. |t
platforms: Claymeore, Tartan was a manifeld comjpression
& MICP-01. platierm: (MCPR). It received

gas; frem the FErigg field &
compress It andl transmit It te

Claymore was located at the gas terminall-St Fergus.

some: 34 Km frem Piper. It is a
production platierm and

exported ol and Imperted gas The ol from Piper, Claymore

fromi PIper. and Tartan was pumped to
Elottar ol terminal;  Scotlanad;
UKS

Tlartan was located 19.3 Km
fromi Riper and 19 Km frem

Claymore: Tartan was a The function eff the terminal
production platiermm & Was to separate frem the oil:
produced bothrell & gas fier Water, condensate and
ExXport. methane-gas.
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Piper Alpha disaster

The accident occurred oni 6th July: 1988 and claimed 165, lives.

It 1S| believed that there was: a leakage ofi gas condensate
WhICh Was Ignited causing am explosion whichiled terseveral
large fires.

At aboeut 22:00 hrs an mnitial explesion occurred on the
production deck off PIper;

At albeut 22:20 [rs there Was a major explosion due to the
rupture ofi lartan gas rser.

22:501hrs explesionr eceurred — rupture: of the MCPO1 gas riser.

23:20 hrs major explosion; eccurred!— rupture: ofi the Claymore
gasi rser.

Between| 23:30 — 00:45,ars the centre ofi the' platferm
collapsed, the risers: fiem the gas pipelines and the MOL were
1o apart
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A SSMS Model

The Systemic Safety Management System
(SSMS) modelfis intendead tor maintain sk Within
anm  acceptable; range In an  erganizationrs
GPErations 1N a CoRerent: Way:

It has a fiundamentally: preventyer potentiality in
that I all the sulb:-systems and channels of
communication, are.  present and  working
effiectively: the: prebabllity of a faillure should e
Iess than GthERNISE.
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Fundamental characteristics of the SSMS

A structural organization which consists of a ‘basic unit® in which it is
necessary to achieve five functions associated wiithi systems 1 to 5:

System) 1 safety pelicy implementation

System) 2: safety coerdination

System 3: safety functienall (Menitering, ASSessment)
System 37 safety audit

System; 4: safety development

Safiety 47 saiety. confidential reporting

Safety. 5: safety policy.

A recursive structure (I.e. ‘layered?”) and ‘relative autonomy’
The SSMS and Iits ‘Environment’

Concepts of Viability, MRA (Maximum: Risk Acceptable) and acceptable
range ofi risk

Four erganizational principles

‘Paradigms’ are intended te act as ‘templates’ giving essential fieatures
for ‘human facters” and for effective communication & control.
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Structurall erganization ofi the: SSIVIS

Components of system 1:

The square box deals with all the
managerial activity needed to run
the operations and implements the
safety policy of the organization.

Y

system 1

It monitors on a continuous basis
the level of risk in the operations.

The circle encloses all the relevant

Operations : operations or activities that
.................................. : take place to produce products

or services.

It should be monitored because it is
here where risks are created.
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Structurall erganization ofi the: SSIVIS

System 1: safety policy implementation, consists of various operations of an
organization in which the organization’s safety policy must be implemented.

System 2: safety co-ordination, ensures that the various operations of system 1
operate in agreement.

System 3: safety functional, ensures that system 1 implements the organization’s
safety policies.

System 3*: safety audit, is part of system 3 and it is concerned with safety
sporadic audit.

System 4: safety development, is responsible for identifying strengths,
weaknesses, threats, and opportunities that can suggest systemic changes to the
organization’s safety policies.

System 4*: confidential report, is part of system 4 and it is concerned with
confidential reports or causes of concern that may require direct and immediate
intervention of the corporate management.

System 5: safety policy, is responsible for establishing safety policies for the whole
organization.
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Paddingten & SSMS model

RISMU = Rall Infrastructure Safety Management Unit
RIO = Rail Infrastructure Operations
TTSMU = Thames Trains Safety Management Unit
‘The Turbo’ = ‘The Turbo’ Operations “TTYYLIILL

FGWSMU = First Great Western Safety Management e
Unit Western Zone)

‘HST' = ‘HST’ Operations

Systems 3-5
?

I EEEEEEEER

Thames
Trains
(TOC)

I EEEEEEEER
First Great
Western
(TOC)

3*

- System 1
Channels missing

Channels at the time of
the accident
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Some findings

The! fragmentation: off the railway: industiiy after; privatization) led! ter confiictst amongst the
many. erganizations; invelved inf the ‘train® and ‘track’ operations. For example, Railtrack
(RISMU)), the infirastructure controller was charged with the' continueus, monitorng of the
train. movements witheut intervening directly inr the: management of the TOCs (Tirain
Operating Companies).

There were no channels off communication; between the TSMU and the RISMU.

There is a need of a system able’ te give ‘hoerizontalr ceherence ameng the: erganizations
involved ini the running| of the railway system at every: level ofi recursion at the time of the
accident. The interaction| hetween ‘train’ and ‘track’ should e coordinated effectively: on
a daily basisi (see Eig. 3).

In general; there was: ne mechanisni of coordination ameng the parts, invelved inthe
railway eperatiens.
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Recursion 1: Piper field — format off SSMS

Piper Field Safety Management
Unit

System 5

\White” - Operational

Inter-dependence

System 3 = Strong physical inter-
dependence: e.g. “2” represents
---- .lll the'gas pipeline connecting Piper
Pyl 7 Gl p ! WMs " °Fg & Tartan
P, P3
‘Green’” - SMUs & their
Operations
€, C,
Yellow” — Inter-
dependence amengst
T, T4 SMUSs
‘Blue’ - SMUs & System
M, Ms %
|:2 F3 |:4 FS FG ‘BIaCk, i SMUS &
o F F,  System 3
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Recursion 2: Piper Alpha — format SSMS

PSMU
(Piper Safety
Management Unit)

A-Module — contained the Wellheads

B-Module — preduction; separators
C-Module — gas compression plant
D-Moedule — Electrical plant

White” - Operational
Interdependence

‘Green’ - SMUs & their Operations

Yellow” — Inter-dependence amongst
SMUs 3

‘Blue” - SMUs & System 2

‘Black’ - SMUs & System 3

— Y De
SMU
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5. Conclusions & Future work

The SSMS can be used to analyze past failures.

Eurther analysis of Piper Alpha disaster:

s A detailed analysis of recursions 1 (I.e. level ofi Piper field) & 2
(Ire. level Piper Alpha platierm)).

a Investigate whether anyihing could have been done: at recursion
1 1In erder ter prevent o defer the successive rupturing ofi the gas

pipelines; connecting PRiper Alpha  with  Tartan, MCP-01 &
Claymore.

s [he aboeyve should help: ter highlight the periermance, or lack of

it, of the functions assoclated with systems 1-5 at these levels of
recursion.
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