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New Features and Major Enhancements in Leak v3.3

Leak version 3.3 has primarily been developed ppstt Windows Vista and Windows 7 operating
system environments.

Please refer to the installation instructions fetadls of the installation and licensing process.

Details of the new features introduced in Leak iegr8.2 have been included in this document, below
as this update is a functional update for operatygem support. All of the new features included i
version 3.2 remain available in version 3.3.
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New Features: Major Enhancements v3.2
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New Features: Major Enhancements v3.2

New Analytical Function

A revised analytical function has been implemenegther with revised coefficients in the new
version of Leak v3.2. The new leak frequency eiquatiustrated below and new coefficients were
derived following analytical work carried out by MNEnergy consultantsDNV Energy revisited and
analysed the UK Health Safety Executive’'s (HSE) tdgdrbon Release Database (HCRD) in the
context of the Leak program:

F(d) = C(1 + aD) d" + Fyp

Using separate parameté&sa, n, m andF,, this formula is used to calculate the frequency as
function of leak size (or release mass flow ratetie Continuous Base Element Types (or Base
Types). The discrete format for leak frequency dstes a table, which gives the frequency for agang
of hole sizes.

A new Standard Type Library (STL) file containidgetupdated failure frequency data for the
common Base Element Types is provided.

The *.STL provided with Leak v3.2 is based on histl release frequencies experienced on offshore
installations in the UK waters which have been regubto the HSE between September 1992 and
March 2006. The leak frequency functions therefepresent average frequencies since the data has
started to be collected up until March 2006 andsdu# reflect any trending in the rates experienced

Users may wish to use leak frequency function®ffshore installations other than in UK waters or
for onshore risk assessments. They should, howeots that these functions may not be
representative of the environmental and maintenaanditions appropriate to the installation in
question and the user may wish to reflect thised#ifice by applying an appropriate systems
modification factor.

The default location for the new *.STL file (HCRDG.stl’) can be found in the Project input
window, under th&eneraltab as illustrated in the next page. This illustraalso shows where the
name and file location information are stored foreaample UTL (User Defined Type Library) file.
The name and location for both files are storeceutiteBase Element Type Librariegction.
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Project - example Ammonia plant

General ] Advanced |

Description

This is an example study|

Calculation Basis

Category |Hole Size -
Leak Type |Multiple -

Baze Element Type Libraries
Standard | C:\Program Files\DMVS\LEAK_3 2 0\Admin'HCRD_06&.st Browse. ..
User Defined | C:\Leak'\Example\LEAK Example Study.LTL Browse...

0K | Cancel ‘ Help |

Example of Project input window showing the CaltinolaBasis and the paths to the Base Element

Type Libraries *.STL and .UTL

Single or Multiple Categories

In the new Leak v3.2, users have a choice betwsieig $ingle or Multiple categories. In the Multiple
categories case the Leak frequency function isutatled separately for different scenarios which may
have different consequences for the same hole BeeSTL file provided with this issue of Leak
considers four categoriegptal, Full, LimitedandZero Pressuréeaks. The following definitions are
taken from Reference 1:

Zero Pressurdeaks, where the actual pressure inside the egquipim < 0.01 barg. This may be
because the equipment has a normal operating peesseero (e.g. open drains), or because the
equipment has been depressurised for maintenance.

Limitedleaks, where the equipment is under pressurenbututflow is much less than from a
leak at the operating pressure controlled only imekency Shutdown (ESD) and blowdown.
This may be because the leak is isolated locallglbyian intervention (e.g. closing an
inadvertently opened valve), or by a restrictiothie flow from the system inventory (e.g. leaks
of fluid accumulated between pump shaft seals).

Full leaks, where the outflow is consistent with oragee than a leak at the operating pressure
controlled by ESD and blowdown. This includes:

o ESD isolated leaks, presumed to be controlled Hy &% blowdown of the leaking
system.

0 Late isolated leaks, presumed to be cases whareitheo effective ESD of the
leaking system, resulting in a greater outflow.

Total leak frequency functions use all the availablersg releases greater than 1 mm in
diameter. It should be noted that because of #eiawwhich the leak frequency functions are
derived, the leak frequency for a given hole s@®e calculated using ti®tal leak frequency
functions is not necessarily equal to the sum efftaquencies from the other four categories.
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Each Base Element type data has been restructuredude four contributing categories and these
are accessed on different tabtu(tiple categories case) as illustrated below:

Continuous Base Type - COMP_CENTR

Description | Centrifugal compressor.

Group |E0mplessnrs j
I Full Leaks ] Limited Leaks l Zero Pressure Leaks
C |0.0106 fyre E 1
=
a |0 %
=z
m | -0.9072 E]
=}
a 0.01
n |0 ,_%_,8‘
p—
Frup | O e % 0.001 =
3
[=n
Dmin | 1 mim = E i
0.0001
— o o
-— o
Hole Size (mm)

Ok | Cancel | Help |

Example of new base type definition dialogue box

In addition a preview graph showing the exceed&mrpiency as a function of hole size is now
displayed for each category, allowing the analystdsess quickly variations in frequency.

If a Singlecategory has been selected as the Leak Type atsubasis then the Continuous Base
Type dialog above reverts to thetal leak category only.

Improved Reporting

The reports in Leak v3.2 have been simplified ®spnt the relevant level of detail and restructtwed
handle both single and multiple categories. Newtsheve been added to tBammaryreport in the
Excel report, which show the contributions fromte&egment, Area and Equipment to the total
installation. Examples of these new charts are shmwthe next page.

The updated *.STL Base Element Type data usecepated in theContinuousandDiscretereports
of the Excel report.
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Leak Frequency Distribution By Area

8.0E-10

7 OE_lO | %

6.0E-10 -

5.0E-10 - O Rupture: (>150mm)

O Large: (50mm to 150mm)
@ Medium: (10mm to 50mm)
3.0E-10 - @ Small: (Imm to 10mm)

4.0E-10 -

Frequency Hz

2.0E-10 4

1.0E-10 4

0.0E+00
Ammonia Plant Ammonia Distribution

Leak Frequency Distribution By Segment

Failure case 2, 1.030E-10
Failure case 1, 3.211E-10

O Failure case 1
B Failure case 2
O Failure case 3
O Failure case 1
Failure case 2, 7.850E-11 M Failure case 2

Failure case 1, 3.561E-10

Failure case 3, 3.511E-10

Examples of new charts available in the Excel Summggort

Upgrade Path for a Project Created in a Previous Version

Old Leak project files created in a previous Leaksion (e.g. v3.1) will be upgraded automatically i
Leak version 3.2 when they are first opened. TheeBdements will be upgraded to use the new Base
Elements Types in the STL. The Base Element upgoeatess is able to cope with Base Element
Types that have been renamed e.g. ‘PIPE_PROC xk wx is the pipe diameter, will be replaced

by a single pipe Base Element Type. The detaiteede changes and the associated upgrade process
are described fully in the online Help. The upgrpdecess is different depending on whether the Base
Elements are continuous or discrete types:

For the Continuous Base Element Type, since thatemgufor hole size as a function of frequency
used for the calculations has been updated witlioreB.2, the input values set for Continuous Types
in previous versions cannot be used. On openirgdRroject File, the program will change the
selection of the Standard Type Library file to tegault *.STL file and rename the Equivalent Base
Elements. Most of the Continuous Base Element Typ#s new file have the same name as the
equivalent Type in the previous files, but there swme types that have different names. A fulldist
the equivalent Base Element Type for the variouis f8& is available in the online Help.

If the Project file contains Base Elements thataiSgpe that is not present in the new default £ ST
file, the program will leave these Base Elementii@Project but, in the calculations for a nods th
includes one of these Base Elements, the frequefarie¢he Base Element will be set as zero;
messages will be written to the Log Window tellyay that the Type cannot be found. A workaround
exists to address this situation and is describédd online Help.

Whenever a User Type Library File created in a iptes/version is selected in the Project Properties
dialog, the program will remove all Continuous Tgem the Library, since the data for these Types
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will not be valid with the new form of the Continumequation. Messages will appear in the Log
Window, listing each Type that has been removed.

The Discrete Base Element Type input values sptawious versions are still valid in version 3.2
since the fundamental form of the input data arncidations for this Base Element Type have not
changed. However, in previous versions there wasgle set of input data for each Discrete Type. So
during the upgrade process, the existing inputesare assigned to Total Leak; the values for the
other three Leak Types are left unset. This upgvatielso be performed whenever a User Type
Library File (*.UTL) created in a previous versimnselected

New Leak Administrator Mode

Previously users other than DNV users could notae modify the individual Base Element
coefficients for the default Continuous and Disergpes. This operation is now available via a new
Administrator mode for all users.

In the new version 3.2 of Leak, all users with ws#ministrator rights - access is granted via & u

of a password - now have the option to run Leakdministrator mode. Administrators are able to
view and edit the contents of the STL Base Elerigpes. When changes are made to the Standard
Type Library and User Type Library backup copiesheise files will automatically be generated. This
feature was added to prevent users from losing thigiinal data, by overwriting it accidentally.

This functionality is aligned with all our otherf8a products.

Improvement in Help Function

All enhancements and new features are fully docteaein the Help pages. These Help pages can
now be viewed by pressing the F1 key on your kegthoBhe same command - when entering data in
an input window - will provide the user with a cexit sensitive Help or ‘What'’s this?’ help, which
gives a short description of the selected fielde What's this?’ help function is also availablevd
‘question mark’ icon located at the top right hawdner in each input window. The user can simply
click on the icon to activate the ‘What's this?hfition, direct it to a field in the input windowan

click again to get the short description of thédfid his functionality is consistent with the help
functions available in other Safeti products suslPhast and Phast Risk.

Step by step guidelines on how to setup a Lealysisadre still available in the help content aslasl
a help section on how to upgrade a project craatagrevious version.

Licensing Methods

The design of licensing for the program has bempl#ied, and the licensing system is much easier t
set up and maintain.

Single Licensing Method: FlexLM

The FlexLM licensing system is the only system useeB.2. This licensing system is specific to a
single machine or can be run concurrently on anghing across a network.

Integrated Installation of Licensing Software

The installation of the licensing software is naWhf integrated with the installation of Leak v3.2.
When you perform the installation of v3.2, all lising files are also installed, and there is nalriee
run separate installations.

Central Location for all License Management Operas

There is a new License Manager which allows yopetdorm all license management operations,
from generating requests for license files, to intipg these files and enabling the licensing, to
performing diagnostic checks on the license server.
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You run the License Manager from t&tart Menu, by selectingPrograms > DNV > RMS License
Manager > RMS License Manger. Click on theHelp button in the License Manager dialog for details

of the licensing functions.
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New Features: Other Enhancements and Bug Fixes in
version 3.2

Contents

Other ENNANCEIMENIS. .....uuiiiiiiii it eeeeeeet et e e e e e e e s s e e e e e s s s bbb e e e e e e e e e e s e nnnsaeeees 10
Backup of * STL and *.UTL fil@S............ccoooeiiiiii e 10
Crash reporting feature added ..............coecaacuniiinmii e 10
Connected pipe field removed in Base Element impatlow .............cccooiiiiiiiiieiiennnns 10
New MOdIfICatION FACIOIS. .........iiiiiiiiiieeeeei e nree e e 10
Number of Base Element Number modelled as a rgabpu...............ccccceveeiiiiiiiiiinnnen. 1.1

2T T 3 = 3 11
Unnecessary reporting for nodes outside the selactie-node.................ooooeeeeeeeeeeeee. 11
Differentiation between Standard and User DefinadeBElement Types in Report............ 11
Dragging and dropping nodes in specified poSitions...............vvvviiiiiiiieeiiieeeeeeeeen 11
Representative hole size and release rate infasmadported................evvvevvviiniiinninnnnns 11
Input field update not possible following gas flfanterror............cooccviviieeeee e, 12
Wrong interpolation Method ............cooo i, 12
Problems in Excel report for [arge StUdIES ...ceeeeeiviviiiiiiiiiiiiiiiiiii e reevennaeees 12
Problems in loading @ Leak 2.X STUAY ...... .o 12
Copy/Paste Base ElemMent BUQ...........oii i mmmeeeeiieeeeeeeieee e 12
Re-assign a Base Element TYPe 10 @ GrOUP .. cocceeceeeeveeiiieeiiieiiieiiieenieinneenneeneemmmeeeeeee 12
Incorrect frequency calCulationsS ...........oooeeveeii i, 12
Error message for Frequency Exceedance if noteghiardescending order ...................... 12
Representative size calculations failure with ergeralues ofA’..........ccccooeeeiviiiiiiiennnn. 13

Alerts and WOrKarOUNAS...........uuuu ettt eeemmeeeeeeeeeeeeeseessnnssnnnnnnes 14

© 2007 DET NORSKE VERITAS
All rights reserved. No part of this publication yrfae reproduced or transmitted in any form or by areans, including photocopying
and recording, without the prior consent of DET NSXE VERITAS



Leak v3.3 Release Notes 10 Making the Most of tloeidentation

New Features: Other Enhancements and Bug Fixes in v3.2

Other Enhancements

There are several minor enhancements in the mogelhd in the user-interface.

Backup of *.STL and *.UTL files

When changes are made to the Standard Type LiarahyJser Type Library backup copies of these
files are automatically generated. This feature added to prevent users from losing their original
data, by overwriting it accidentally (e.g. when nmakchanges using Leak Admin).

Crash reporting feature added

This feature is available in most Safeti produets been added. Crash Reporting improves the
efficiency of finding and fixing bugs in the produlf Leak v3.2 does crash, a trace-back is geadrat
that allows our developers to identify where th@ehas occurred.

Connected pipe field removed in Base Element inputindow

In Leak v3.1 &Connected Pipéeld used to be available in any Base Elementiimpndow. This
field has been removed in Leak v3.2 due to thetfadttheFcat component in the old Leak frequency
function is no longer in use so this item of datadw redundant.

New Modification Factors

In previous version of Leak a modification factoeferred to as thErequency Modificatiotfractor -
was available for users to modify leak frequencegsulated for all equipment items under a node, as
a simple multiplication. In Leak v3.2, two modiftaan factors are now available to users as illustta

below:
Equipment - Equipment

Syztems Modification Factor 1

Time Modification Factar |1

Prezsure bar »

Gaz [Woll 0.8 fraction =

Liquid [Wol] |0.2 fraction =

k. | Cancel | Help |

Example of Equipment definition dialogue box shgwire two Maodification Factors (with default
values setto 1)

The first one is th&ystems Modification Factowhich can be used to account for multiple systems
For example, if there are two Areas that conta@miatal equipment, this factor should be set tar?|
enter equipment count data for a single area. @thisr factor which has been introduced in Leak 3.2
is theTime Modification FactarThis factor allows users to account for the faacbf time for which
the equipment is operational. These two factomnallsers to correct leak frequency calculations for
both time in operation and equipment count.
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Number of Base Element Number modelled asr@al number

In Leak v3.2 the number of Base Element is reptesgeny areal number and not by dnteger. This

can be sometimes useful, for instance with valdeglve is normally the boundary between two
segments and a user may want to assign half a t@k@ch segment; an example is illustrated below
with a number set to 0.5 (in one segment and ther dtalf would be in the other segment).

Base Element - VALVE_A...

Kurnber ||:|.5
Size |152.4 M =
Prezsure |2 bar »

Gas [Wol) 0.8 fraction »

Liquid [¥ol] (0.2 fraction »

aF. | Cancel | Help

Example of Base Element (valve) definition dialogoe with Number set to represent half of the
valve (the other half could be included in a difersegment)

Bug Fixes
There are several bug fixes in the modelling aeduger-interface.

The Issue Number (SI) given for each bug is a wnigfierence number in Silk Issue Manager, which
is the bug & enhancement logging tool used by DN¥tW@are. If you require more information on a
particular bug, please quote the SI number wherncgotact the Support Desk.

Unnecessary reporting for nodes outside the seledtsub-node (S| 6394)

When reporting was selected on a sub-node, additlarak information used to be reported for nodes
outside the sub-tree. Although the calculated fezdguency and information were correct this
additional information was not required thus it bagn removed in Leak v3.2

Differentiation between Standard and User Defined Bse Element Types in Report (Sl 6397)

In the Excel report the Standard and User DefinaseBElement types are now clearly distinguishable
in the output reports.

Dragging and dropping nodes in specified position&S| 6401)

It is now possible to explicitly control the sequaerin which sub-nodes under a given node are
ordered by drag & drop, or by holding down the CTiRly on your keyboard and pressing the up or
down arrow keys. The functionality is also avaifbm theEdit menu.

Representative hole size and release rate informati reported (Sl 6413)

If the Hole Size calculation basis is selected theak calculates a Representative Hole Size. The
program then performs discharge calculations tainlyepresentative Release Rate associated with
this hole size. If the Base Element contains bak &nd Liquid, the program will perform the
discharge calculations twice: once for a Gas releasd then again for a Liquid release. If the &sde
Rate calculation basis is selected instead thepr@sentative release rate is calculated (for Gaih
and Liquid if need be). Both these representatalaes are reported in the Leak Frequency Report
(text report) and in the Excel Report.
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Input field update not possible following gas fradon error (Sl 6415)

In Leak v3.1, if an erroneous gas fraction had ledared by mistake, an error message will be
displayed but the user would not be able to cotrexentered value without cancelling the operation
and starting again or deleting the value in theitidraction field below first. This arises dueth

link between the gas fraction and liquid fractidhis has now been changed in Leak v3.2 where the
user will be warned if the gas fraction (or thauldyfraction) is outside the range - i.e. less t@&mor
more than 100% - and needs to be changed.

Wrong interpolation method (SI 6419)

In previous versions of Leak the interpolationdscrete Base Element Types was wrongly
performed in linear space rather than logarithmpace. This bug has been rectified in Leak v3.2.

Problems in Excel report for large studies (S| 6421

In previous version of Leak, results for a largedgtcould sometimes not be completely exported to
Excel as the cut-off point for the maximum numbglires was set to 32,000 lines. The cut-off limit
has now been increased in Leak v3.2 to preveribtseof results in the Excel report.

Problems in loading a Leak 2.x study (Sl 6422)

In Leak v3.1 a study created in version 2.x cowtbe read if the .LKU file name contained a ‘-
(dash). Such studies can easily be read now in @&k

Copy/Paste Base Element Bug (Sl 6878)

In Leak v3.1 if a Base Element was copied usingtmy/pastecommand then the frequency
calculations would fail because Leak would renaneeBase element. Leak would do so in an attempt
to create a unique Base element type but this wanflortunately fail the calculations. The
workaround in Leak v3.1 was to create a new Basm&ht using the normhisert - Base Element
command from the menu. In Leak v3.2 this has howbkeen fixed and users can copy/paste Base
Elements from one node to another.

Re-assign a Base Element Type to a Group (Sl 7123)

When creating a new Continuous or Discrete Basmé&ie type, in Leak v3.1, users can assign the
Base Element to a Group (from a drop down lista dfroup is selected then the new Base Element
Type will automatically appear in the correct Grauqger thensertoption at the equipment level.
However in Leak 3.1, once a Base Element Type kad bssigned to a Group it could not be unset; it
could only be assigned to a different group. Tessié has been fixed In Leak v3.2.

Incorrect frequency calculations (Sl 7359)

For a Continuous Base Element Type, in Leak v3ehjuencies were wrongly calculated when the
size of the Base Elemerd) was equal to the upper bound of any Hole Sizedtates (e.g. 150mm
in a category ‘From 50mm To 150mm’). This has naegrbcorrected in Leak v3.2

Error message for Frequency Exceedance if not ented in descending order (Sl 7377)

When frequency data are entered for the definitifoa Discrete Base Element Type, the data must be
entered in ascending order of hole size. You vatl gbtain an error message if you break this rule,
either from the dialog or from the leak frequenajcalations, but the results are unlikely to be
correct. The values of Frequency exceedance must\ers be in descending order. You will not
obtain an error message from the dialog if you botks rule, but when you open the Leak
Frequencies Report or Excel Report, the followirgsgage will appear in the Log Window of Leak
v3.2:

ERROR: Frequency discrete distribution is not decreasing in Exanple Discrete(Total
Leaks)

Note that in this example the Discrete Base Elerygr@ name wasEkanpl e Di screte”.
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The program will however calculate the leak frequies despite this error, but the frequencies fer th
smaller Output Categories will be zero.

Representative size calculations failure with extnme values of A’ (S| 7383)

The ‘A’ value is a weighting factor used for calatihg the Representative Hole Size in the
Calculation of leak frequency, which is given ie theak Frequencies Report and the Excel Report.
The Help pages provide more information on how this/alue is used in both the Continuous Type
and Discrete Type calculations. The default vadu2. iFor Discrete Types, this will give a
Representative Size for the Category range traigistly larger than the average size for the range
and for Continuous Type it will give a Represen&itize that is smaller than the average size. To
increase the Representative Size, increaséthMalue, and to decrease the Size, decreasA'the '
Value; A" Value can be negative. The mean diameter isapuirted any longer in Leak v3.2 but could
be reproduced by changing th value to 1. A lower limit and an upper limit afG and +10
respectively have been introduced for tiisvValue as illustrated below to prevent the Leabgoam
from crashing.

F ]

General Advanced

Calculation

‘A value |2
Hole Size Offset | 0.0001 mm =
Release Rate Offset | 0.0001 ks »

Freguency Offset | 3.154E-5  Hre

Limits for A Value
Error WValid Error
-10 10
Help

oK | Cancel | Help |

Example of Advanced default parameters and newnmimi and maximum values allowed for the ‘A’
value in the calculations
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Alerts and Workarounds

There are no known bugs that have not been fix@8.i at this stage or some aspects of the program
that may give behaviour that you do not expect.

However for the most up-to-date list of known bagsl other issues, see the Global Technical
Support area of the DNV Software webshi#p://www.dnv.com/softwarein order to access the
support information, you must enter a valid usen@and password, which you can obtain from your
local DNV Software office.

Any bug found will be recorded under an SI numbkiciv is a unique reference number. If you
require more information on a particular item, gkeguote the SI number when you contact the
Support Desk.
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Making the Most of the Leak Documentation

TheDocumentation folder on the Leak v3.2 CD contains a wide ranig@aformation on the program,
and should enable you to find answers to mostefjtrestions you may have about Leak.

The contents of the folder are described belowhénorder in which they appear inside the folder.

Leak v3.2 Compiled Help

The Online Help for Leak v3.2 is in the form of.ahm file—a compiled HTML Help file. The file
will be installed with the rest of the Leak filehi@n you install the program, and you will normally
access it using the Help menu, but you can also apd read the file directly.

In order to read the files, you must have Microsaternet Explorer Version 5.0 or later installed o
your PC, although it does not have to be your debsowser. You must also have some additional
files that are specific to Microsoft HTML Help; theeare installed automatically during the Leaksetu
process, so you should be able to read the fikesttl if you have already installed Leak.

Leak v3.2 Release Notes

These Release Notes are supplied in *.PDF fornfutore reference.

Leak v3.2 Installation Notes

The Installation Notes provide guidance duringitisallation on the installation choices and thes ne
licensing system.
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For System Administrators: Technical Notes

These notes give technical details to help you awpithe performance of Leak v3.2 on your system.
They are aimed mainly at secondary support persgame IT professionals), but may be useful for

expert users.

Note: Leak v3.2 will not install undévlicrosoft Vista. If you try to perform in the installation on

Vista, a message will appear telling you that tisddllation cannot proceed. However please note tha

all products will be tested on vista before the eh8007 and an official release date for vistapgup
will be announced before the end of Q1 2008.

System Requirements

The recommended specification for Leak v3.2 isodlews:

Operating system

Windows XP, Windows 2000, Windows Server 2003.

If you have a range of machines with different apieg systems
and want to choose a machine on which to instahKKEyou
should choose a machine with Windows XP.

Note: installation on Microsoft Vista is currently naipported.

Internet Browser

IE 5.0x. This does not have to be set as your ttdfemwser, but
you must have it installed if you want to accessHelp.

Display 800x600 resolution

Screen colour depth 65536 (16-bit) and higher

CPU Pentium Il or higher

Clock speed (MHz) 450 MHz

Memory (MB) 32 MB or higher (64 MB or higher with Windows NT)

Hard disk space (MB) (user)

60 MB

Media

CD or DVD-ROM drive

Pointing device

MS Mouse or compatible
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