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Joint Industry Project of Oil & Gas Companies since 1983
Collect and exchange Reliability Data among members
Publish Data Handbook (6" edition in 2015)

Establish suitable means for Reliability Data Collection (initiated ISO
14224)

Implement and maintain database of all collected OREDA Data
Usage of Reliability Data in (development) projects
Use OREDA Database in research projects together with a member
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Handbook overview

* In-service reliability data from ms@
offshore and onshore petroleum BOREA

installations

Offshore
and Onshore

Reliability Data
6th Edition

* Planned release in March 2015 e 1T e

e Data from ca. 2000-2009

Prepared by:
@ SINTEF BNTNU

 Data on 25 equipment classes

@ P SINTEF
« Two volumes: Topside and Subsea e eni
P GONTNU
P Torar  ConocoPhillips bp{:}
* A collaboration project: sarssco Fid oo
j ! m DNV-GL

:] %ed-h ﬁ%lﬁ/mmu
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http://www.dnv.no/

Phase

1984

BOREDH

Offshore
and Onshore
Reliability Data

2009
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OREDA equipment classes

SYSTEM

EQUIPMENT CLASS

1. Machinery

1.1 Compressors

1.2 Gas Turbines

1.3 Pumps

1.4 Combustion Engines
1.5 Turboexpanders

1.6 Steam Turbines

2. Electric Equipment

2.1 Electric Generators
2.2 Electric Motors
2.3 Battery and UPS

2.4 Power Transformers

3. Mechanical

Equipment

3.1 Heat Exchangers
3.2 Vessels

3.3 Heaters and Boilers

4. Control and
Safety Equipment

4.1Fire & Gas Detectors

4.2 Input Devices

4.3 Control Logic Units

4 4 Valves (described by application code)
4.5 Valves (described by taxonomy code)

SYSTEM

EQUIPMENT CLASS

5. Subsea*

5.1 Control Systems

5.2 Flowlines

5.3 Manifolds

5.4 Pipelines

5.5Risers

5.6 Running Tools

5.7 Templates

5.8 Wellheads and X-mas Trees

el

Additional classes in the OREDA database:

Cranes

Fire water systems
Frequency converters
HVAC systems
Loading arms

Nozzles

Subsea power cables
Switchgear

Swivels

Turrets

Wellhead & X.mas tree (dry)
Winches

Subsea control system

Dry tree riser

Electrical power distribution
Subsea pumps

Subsea vessels

Common components
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Data table: Reliability

Taxonomy no ltem
13149 Machinery
. Pumps
Failure rates Cantriuge
Population | Installations Aggregated time in service (10® hours) No of demands
4 2 Calendar time * Operational time | 480
01018 0.0792
. . . . Failure mode No of Failure rate (per 108 hours). Active rep. hrs Manhours
Failure mode distribution E failures [ Tower | Mean | Upper | SD | nir | Mean | Max | Mean | Max
Critical 19*| 124472 18612 261.64 42 80| 18658 14 45 3 90
19t 14486 23862 351.32 63.30) 240,00
Breakdown 1" 004 9er 04T 1345 9.82 18 18 35 kLG
qt 006 12.21 A4 87 16.57 1263
. . Extemal leakage - Process 5; 0.35 &0 58 2415 7909 5892 g6 16 1 16°
medium [ 044 8127 2912 10762 75.79
Re pa Ir tl mes Extemnal leakage - Utility 10 050 9546 412 15716 9820 16 45+ 29 90
medium 10t 066| 11826 AN 53 18576 12632
Moise 1 054 993 2948 982 982 - - - -
gt 079 1299 mw 1263 1263
Spurious stop 1* 004 967 64T 1345 9.82 80| 80 a0 8.0
9t 006 1221 A4 87 16.57 1263
eee l Degraded l 1z 261 11519 3881 1M6E7 11784 55 15 86 30
12t 447 14392 43700 15066 151.58
Extemnal leakage - Utility i 750 &7 69 176.19 5526 B3.74 47 15 [A 3
medium 7t 1304 &5.56 21115 6453 8842
Vibration i 037 47 89 162.25 59 66 4910 66| 85 1" 17
5t 054 59 66 198.12 7254 63.16
l Incipient 32| 10004 31091 616.58( 16223 31424 34 12 EX) 12
s2t| 15250 39556 THA2( 180.34| 404
Abnormal instrument reading 25t 5480 24228 539.20) 15461 24550 29 100 30 100
o5t #390( 307.08 edd 45 17734 31599
Extemal leakage - Utility 2; 349 1965 46 60 1389 1964 70 12 70 12
medium 2 452 253 5998 17 86 %%
Mincr in-service problems 1* 054 9453 2948 982 982 10 10 10 1.0
1t 079 1299 3807 1263 1263
Vibration 1" 004 9er 04T 1345 9.82 50| &0 100 1040
9t 006 1221 A4 87 16.57 1263
Orther e 793 ol 61.73 17m 2946 7o) &Qr 0 8.
3t 1018 KT 7928 2188 3789
Unknown 1* 004 967 36.47 1345 9.82 - - - -
it 0.06 1221 44 B7 16.57 1263
Unknown 1 0.04 967 3b 47 1345 982 - - - -
[r— 9t 006 1221 A4 87 1657 1263
lﬁll modes l 64*| 15800| 62035 133015 37209| 62849 6.6 45 10 90
— 647| 23875 78619 150222 42623 B0g 42
Comments

| | 1 | | | | On demand probability for consequence dass: Criical and failure mode: Fail to start on demand = 0
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Data table: Maintainable item vs. faillure mode

Maintainable item versus failure mode, continued
Item: Pumps - Centrifugal

¥

UTH FUE FLU S ol ol F UNK | Ul | VIB oUm
Actuating dewice - 011 - 011 .21 - - - - 0.9
e N - _ . - - - - 0.0 (1R[]
L ablng & unchon boxes 011 - - - - - - 011 - 053
Lasng - - - - - - 0.11 - - U4
Lontrol unit 021 0.3 - - - 0.11 0.11 021 0.11 3. 20
Loolens) - - - - - - - - - 089
L ooing/ heatmg system - - - 021 - - 0.21 - - 1.0/
L ouping to amven unit - - - - - - - - U4 IS
L ouplng to anmver 021 - - 0.11 - - - 0.0 - 0.0y
Uiaphragm 021 - - - - - - - - 0.21
Fiten(s) - 0.1 .43 - - - - - - U.od
{EarDox!var. anve - - - 0.11 - - - 0 | 011 0.5
Impelicr - - - - - - - - 0.11 0.7g
Instrument, tow - 021 023 - - - - U0 - 4.3l
Inatmimeant nensss IRE [T - - - - - s i 11 R
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Data table: Faillure mechanism vs. faillure mode

Failure mechanism versus failure mode, continued
Item: Pumps - Centrifugal

UTH FLE FLU oER oll ol P UNK | Us vig Ui
Blockage/phugoed - - 2ol 04l - - - w1 - 0.4
Ereakage 021 - - w22 | 01t - - - - 1.1/
Burst - - - - 0.11 - - - - 0.21
Cawntation - - - - - - - - - 0.32
Llearance! aagnment Talure 0.11 011 - - - - - - 021 .85
L ombmed causes - - - - - - - - - (1]
L Ommon maode fare - - - - - - - - - u.11
{Sontammaton 011 (i & 011 R - - - - - )
Sontrol Talure (i ] 1] - - - - - [ &) - 3¢
L Omosion 0.7/5 0.21 0.11 ved | 053 0.11 0.11 - - 3472
Llefonm.aton w1 w1 - - - - - - - (1 ¥
tarth/ s olaton fault 0.1 - - w1t - - - - - I &}
thecincal Talure - pencra - - - [V &) - - w11 021 - u.%0
ERDSI0N - - - w11 1.4/ - - - - 3¢
Extemal miusnce - geners - - - - 011 - - - - 011
Fabgue - - - - - - - - - 0.32
I aulty signalmoecahon/zlarm - u.21 - - - - - 1, e - oy
[natmmeant tadrs - menses [ ] [IEE - - - - [ E [ [IEE a4
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Application of data

Availability studies

Q Availability estimates
O Design optimization
Q Equipment selection

Risk analysis

Q Estimate probabilities of critical
events

Q Estimate survival time for
safety-critical items

Benchmarking

el

Maintenance planning and
optimization

Q RCM

Q Spare parts requirements

Q Analyze reliability characteristics

Q Reveal weak designs/design
improvements

Operations
Q Condition monitoring
Q Trend monitoring

&
X7,
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Application of data — Example (one oil company)

Manpower  Reliability Availability

estimation 18 % 32 04
5 % /
Spare part l\
estimation—_
2 %
Maintainability Life Cycle
15 % Cost
Benchmarking Risk analysis 13 %
equipment 11%
4 %

el
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Why use OREDA data?

 Widely recognized and used in the industry

* Credibility of analyses and results

* No real alternatives

e Limited accuracy, but still the best available

* Specific reliability data will often be better, but rarely exist

e

I
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www.oreda.com with OREDA shop

&= post@oredacom

BUREDA

Home Pa
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New Collaboration site (SharePoint-based)

Meeting places / OREDA Eisinger, Siegfried ~
DNV-GL

. a Site with access restrictions More about access
siteactions - B0 B prowse Page

OREDA » Home

Offshore and Onshore Reliability Data

OREDA| SC SWG MWG Admin&Gov Tax&Guide Data&QA Changelog Search: This Site:OREDA [=] ¥l Q
&f Recycle Bin Use quicklinks on the top bar to navigate.
[Zy a1l site Content
Announcements
[ g Title Sody Modified By Madified
IS0 14224 Rio seminar Nov 2014 documents Presentations from ISO 14224 seminar in Rio Nov 2014 are available at the following address: https://meet.dnv.com/sites/OREDA/MWG/MWG%20documents/ resentations% Vieille, Jean-Raphaél 04/12/20
available for comments 2015014224

Please feel free to comment using Changelog list and category 15014224, Files may be uploaded to your Changelog item.

Welcome to the all new OREDA SharePoint site Our goal is to replace eRoom with this ShareFaint site, but the transition will be gradual. The ambition is not to copy all files from eRoom, but only the necessary ones. However, all files

Magsood, Tarig
from eRoom will be copied and saved at separate location as backup.

For permission issues on this site, please contact pm.oreda@dnugl.com.

For SharePoint technical issues, please contact technical support directly on the contact information at the bottom of the page.

% Add new announcement

e
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New Data Analysis and Data Collection software

BI-Cycle - Release Area - Topside

= Favorites =

i

Filter Data ‘ Standard Analy Fri

[ Admin~ | @) Help~

A

Y

Failure Analy

= [ Fiter,
m Oreda Phase
= %Installaﬁon
= Insta\laliun Category
&
[ Booster station
Fixed platform
['1 Aoating, semisubmersible
[} Foating, ship
[} Onshore
I [} Other
[} Subsea
[} Tension leg
Climate
Opemtinnal Category
I iz Other
{ I} Invertory
A Failure Events
{ o tems Failed
Comective Maintenance
g#| Periodic Maintenance

26 records 11.1secs

Filter Settings
U@ Installation Category

Summary

g Installation 173
{ I Inventory 10.810
EH Failure Events 23,660
{ Items Failed 22,571
Hide QA Report

Topside | Installation

Inventony Failure Everts

Fixed platform

Corrective Maintenance
Periodic Maintenance
(3 surveillance hrs (ava)
%) Operating hrs (avg)

ltems Faied

Cormective Maintenance

]
Lo
Ln
(1]
]

]
[
Ln
[~
s]

]
2]
L
=]
s}

]
=
L
=
)

DNEIH

Periodic Maintenance

Data release 10.2 (December 2012)

Software release 2.0 (December 2012)

s Administrator

@ Last Updated: 11-12-2012

e
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Avoid re-inventing the wheel and inconsistencies

OREDA-based research

Usage of OREDA by Contractors
Man-days contributions by members
Change Management Process

Data Collection Quality and Efficiency
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Contribution with respect to Reliability of Safety System Components
Research Projects

el
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