Lloyd's Working together

Reqister for a safer world

Abbreviations and expressions
TN-1

Technical note for:
Equinor ASA

%

Technical note no: 107566/R1/TN1 Rev: Final
Date: 6 December 2018




Summary

Abbreviations and expressions

TN-1

Security classification of this report: Open distribution

Technical note no: Revision: Technical note date:
107566/R1/TN1 Final 6 December 2018
Prepared by: Reviewed by: Approved by:

Ingar Fossan/Are Opstad Sebg  Geir Ove Myhr %,, Kristin Myhre

Senior Principal Consultant/ Principal Consultant Department Manager

Principal Consultant

oo Jh)) GOt Wy el Trsteangestt

Entity name and address: Client name and address:
Lloyd's Register Consulting - Energy AS Equinor ASA
Kokstadflaten 35 Postboks 8500

NO-5257 KOKSTAD NO-4035 STAVANGER
Norway Norway

Our contact: Client contact:

Are Opstad Sabg Eli Bech

T. +47 476 68 619 T: +47 91543 176

E: are.sabo@Ir.org E: elgl@statoil.com

Lioyd's Register Group Limited, its subsidiaries and affiliates and their respective officers, employees or agents are, individually and
collectively, referred to in this clause as ‘Lloyd’s Register'. Lloyd's Register assumes no responsibility and shall not be liable to any
person for any loss, damage or expense caused by reliance on the information or advice in this document or howsoever provided,
unless that person has signed a contract with the relevant Lloyd's Register entity far the provision of this information or advice and
in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract.

Except as permitted under current legislation no part of this work may be photocopied, stored in a retrieval system, published,

performed in public, adapted, broadcast, transmitted, recorded or reproduced in any form or by any means, without the prior

permission of the copyright owner. Enquiries should be addressed to Lloyd’s Register, 71 Fenchurch Street, London, EC3M 48S
©Lloyd's Register 2018

Technical note no: 107566/R1/TN1 Rev: Final Page
Date: 6 December 2018 ©Uoyd's Register 2018



Table of contents Page

1 INEFOAUCTION ... 1
2 ADBIEVIATIONS ..o 1
3 B S SIONS et 2
3T FUITDOIE NOIE . 2
3.2 Probability density FUNCHION ......oiii e 2
3.3 Frequency density fUNCHION ......cc.i i 2
3.4 Cumulative hole size probability distribution ... 2
3.5  Cumulative hole size frequency distribution............o.ooiiiiii 2
3.6 Complementary cumulative hole size probability distribution.............cccooiii 3
3.7  Complementary cumulative hole size frequency distribution..............ccccooviiiiiiiiii 3
3.8 INGAENT DATA .. 3
3.9  Population data/EXPOSUre data ........ooueiiiiiiiii e 3
Technical note no: 107566/R1/TN1 Rev: Final Page ii

Date: 6 December 2018 ©Lloyd’s Register 2018



1

Introduction

This technical note gives abbreviations used in the main report and TN-2 — TN-6. Also the most
important expressions used throughout the report are described in detail.

Abbreviations

Table 2.1 gives abbreviations used in the main report and TN-2 — TN-6.

Table 2.1 - Abbreviations used in the main report and TN-2 - TN-6

Abbreviation
ASCV
ASV
AWV
BD
BOP
BORA
DHSV
EQCDB
ESD
ESV
GLV
HAZID
HC
HCRD
HSE

LFL

LR

MISOF

N/A
NCS
oMT

PLOFAM

P&ID
PSD
Pzv
Ptil
PWV
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Annulus safety check valve
Annulus safety valve

Annulus wing valve
Blowdown

Blowout preventer

Barrier and operational risk analysis
Downhole safety valve
Equipment count database
Emergency shut down
Emergency safety valve

Gas lift valve

Hazard Identification
Hydrocarbon

Hydrocarbon release database
Health and safety executive
Lower flammability limit
Lloyd's Register

Modelling of ignition sources on offshore oil and gas
Facilities

Not applicable
Norwegian continental shelf
Organisation, Man and Technology

Process Leak for Offshore installations Frequency
Assessment Model

Piping and instrumentation diagram/drawing
Process shut down

Process safety valve

Petroleumstilsynet (Petroleum safety authority)

Production wing valve
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QRA Quantitative risk analysis

Risikoniva i norsk petroleumsvirksomhet (Risk level in
RNNP . .

Norwegian petroleum industry)
SHLFM Standardised hydrocarbon leak frequencies model
TN Technical note
UKCS United kingdom continental shelf
WO Work order

3 Expressions

This chapter gives detailed explanations of expressions used in the main report and all technical
notes.

3.1 Full bore hole

Full bore hole is used to describe holes that have the same dimension as the equipment itself.
That can be caused by a rupture, but also leaks from a valve that is left fully opened or is fully
opened during an operation are categorized as a full bore hole leak.

3.2 Probability density function

The probability density function for hole sizes gives the relative likelihood for a hole size to take
on a given value. The probability of the hole size falling within a particular range of values is
given by the integral of the density function over that range, i.e. it is given by the area under the
density function between the lowest and greatest values of the range. The probability density
function is nonnegative everywhere, and its integral over the entire space is equal to one.

3.3 Frequency density function

The frequency density function for hole sizes gives the frequency for a hole size to take on a
given value. The frequency of the hole size falling within a particular range of values is given by
the integral of the density function over that range, i.e. it is given by the area under the density
function between the lowest and greatest values of the range. The frequency density function for
a particular equipment type is nonnegative everywhere, and its integral over the entire space is
equal to the total leak frequency for that equipment type.

3.4 Cumulative hole size probability distribution

This expression denotes the probability of a leak with hole size equal or smaller than d: P(hole
size < d). This is not widely used in the report as the modelling is done for the complementary
cumulative hole size probability distribution P(hole size > d).

3.5 Cumulative hole size frequency distribution

This expression denotes the frequency of a leak with hole size equal or smaller than d: F(hole size
< d). This is not widely used in the report as the modelling is done for the complementary
cumulative hole size frequency distribution F(hole size > d).
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3.6

3.7

3.8

3.9

Complementary cumulative hole size probability distribution

This expression denotes the probability of a leak with hole size larger than d: P(hole size > d). This
expression is for simplicity often referred to as the hole size probability distribution, throughout
the report.

Complementary cumulative hole size frequency distribution

This expression denotes frequency of a leak with hole size larger than d F(hole size > d). This
expression is throughout the report denoted F, and for simplicity it is referred to as the hole size
frequency distribution.

Note that the complementary cumulative hole size probability distribution for an equipment type
multiplied by the total leak frequency for that equipment type, gives the complementary
cumulative hole size frequency distribution.

Incident data

Incident data gives information about specific events where HC-leaks have been detected.

Population data/Exposure data

Both terms “population data” and “exposure data” are used to denote the number of
equipment years in the populations. In other words these expressions are used to denote the
number of units (for instance pumps) multiplied with the number of years in operation.
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