Offshore & onshore reliability data (OREDA®) collection
— OREDA JIP status

Siegfried Eisinger, DNVGL, Norway, OREDA JIP Project Manager
Nicolas Clav}%, Total, France, OREDA JIP Steering Committee Chairman

! & & > : ;

e _‘éttﬁup ™ : J\tﬁi”wwt’ e R
4th ISO seminar on international standardization

in the reliability technology and cost area

-
e — — - = e - p—

v Grd
NEPTUNE M

e —  —

B -



What is OREDA

A project organization with between 7 -11 oil and gas companies as
members that has been running for more than 35 years.

A comprehensive databank of reliability data collected on Topside (&
Subsea) equipment from offshore & onshore operations in the North Sea,
GOM, WOS, Angola, Adriatic, Caspian, etc.

A forum for exchange and development of reliability methods and know-
how within the oil and gas industry, production of ISO Standards & API

The cradle if ISO 14224 & ISO 20815
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OREDA is a Joint Industry Project sponsored by eight oil and
gas companies with worldwide operations. OREDA’s main
purpose is to collect and exchange reliability data among the
participating companies and act as The Forum for
co-ordination and management of reliability data collection
within the oil and gas industry. OREDA has established a
comprehensive databank with reliability and maintenance
data for exploration and production equipment from a wide
variety of geographic areas, installations, equipment types
and operating conditions. The OREDA data is stored in a
database available for our member companies and
contractors working on their behalf.

Want to join OREDA? Contact us on post@oreda.com.

Data

Collected data is stored in a database containing data from 278 installations,
17 000 equipment units with 39 000 failure and 73 000 maintenance records.
The databank also includes subsea fields with over 2000 years operating
experience. Only the OREDA member companies have access to the
computerised database with its comprehensive data collection, search and
analysis software. Temporary access may be granted to contractors working for
the OREDA companies or for research projects in collaboration with an OREDA
partner.

Brief history

The Petroleum Safety Authority initiated the OREDA Project in 1981 and was
formally started as an oil company Joint Industry Project in 1983. The primary
objective was to collect reliability data for safety equipment. The objective of
OREDA was subsequently expanded to collect experience data from the
operation of offshore and onshore oil & gas production facilities to improve
the basic data in reliability studies.
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OREDA handbook

For the benefit of the Oil & Gas e
community, OREDA reliability BOREDA
data is also presented in the o
OREDA handbook. This book is S Obote
for sale at the OREDA web page. il

A new revision of the book will
be launched in2015. . .

Buy the book at www.oreda.com

For more information about OREDA, see our new updated web page:

www.oreda.com
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OREDA Topside Equipment Coverage
OREDA JIP Topside Database

Filter Settings

|4 Connection
F‘ Time Window

Summary

% Installation
i Inventory

25 Failure Events
1 Items Failed

Release
Jan 1983 - Dec 2015

292 Corrective Maintenance 41,823
18,160 Periodic Maintenance 35,200
41,662 ﬁ Surveillance hrs {(avag) 29,044
35,000 1) Operating hrs (ava) 25,403

Rotating machinery
Combustion engines
Compressors
Electric generators
Electric motors

Gas turbines

Pumps

Steam turbines
Turboexpanders

Mechanical equipment
Cranes

Heat exchangers
Heaters and Boilers
Loading arms

Swivels

Turrets

Vessels

Winches

Control & Safety
Control Logic Units
Fire & Gas detectors
HVAC

Input devices
Nozzles

Power transformers
UPS

Valves

Frequency converters
Switchgear
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OREDA Subsea Equipment Coverage
OREDA JIP Subsea Database

Filter Settings

(4 Connection Release

L3 Time Window May 1983 - Dec 2015

Summary

% Installation 166 Intervention 1,103

it Equipment Unit 2,742 = surv. hrs Equip. Unit {Avg) 42 782

1d Subunit 6,760 =l Surv. hrs Subunit (Ava) 43,616

I:I Component 54,614 = surv. hrs Component (Avg) 40,374
Failure 2,755 D Mr Components 280,263

Subsea equipment
Control systems

Dryv tree riser

El. power distribution
Flowlines

Mamnifolds

Pipelines

Production risers
Running tools
Subsea pumps
Subsea vessels
Templates

Wellhead & X-mas trees
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OREDA Data Structure

Inventory data
Classification data
Identification data
Specification data
Maintenance data
Operation data

Failure event data
Identification
Failure event data

Remarks

Maintenance event data
Identification
Maintenance event data
Maintenance resources

Remarks
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OREDA System Hierarchy

Maintainable
Item No 1
(Casing)
e
(Compressor)
Maint Item No 3
Equipment Unit Subunit Maint Item No 1
(Compressor) (Power Trans)
Maint Item No 2
Subunit Maint Item No 1
(Control)

_] |—{ [— H Maint Item No 2

OFFSHORE & UNSDHUHE HeoliADier Y ORATH




OREDA Equipment Boundary - Compressor

Recvcls :
valve : INTERSTAGE
: COMNDITIONING
IMLETGAS : : (Bcmbber,
CONDITIONING . Cooler ete.)
(Scrubber, :
Coolerste) Trlet valve
_ DEIVER POWER. COMDRESSOR UNIT
ey (Diessl. Fl motor, [~ TRANSMBSION SoTER
et} : (Geartbom, ete.) 1=t Ina :
: STAGE STAGE : Chatlet valve
LUBRICATION CONTROL AND SHAFTSEAL Cers
SYSTEM NMONITOEIMNG SYSTEM - ;
(Prize air, ete.)
Coolant Power Remots Power Coolant
instr.
Boundarv
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OREDA Equipment Boundary — Gas Turbine

Fuel/Gas !
— I WATER/STEAM
— I-‘ FUEL SYSTEMN l | INJECTION
Air Intake
Air COMBUSTION Drive
- COMPRESSOR SYSTEM POWER TURBIME |——m
o ACCESSORY
DRIVE
STARTING FIRE & GAS LUBRICATION C{ngm MISCEL-
SYSTEM B E
ROTECTION SYSTEM MONITORING LAMEOUS
Power "
Remote
Coolant Fower instrumentation
Boundary
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OREDA Equipment Boundary — Control System

Master Control Electrical/ Hyvdraulic Chemical
Station Power unit Power Unit Injection Unit
|

Topside
Subsea Static Dynamic

Umbilical Umbilical

Subsea Distribution
Module

Subsea Control

Module(s)
Lines To Subsea Valve A ctuators Sensors
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Failure Definition

Failure: The termination or the degradation of the ability of an item to perform its
required function(s).

It includes:
Complete failure of the item

Failure of part of the item that causes unavailability of the item for corrective
action

Failure discovered during inspection, testing, or preventive maintenance that
requires repair

Failure on safety devices or control/ monitoring devices.
The following outages are not considered as failures:
Unavailability due to preventive or planned maintenance

Shutdown of the item due to external conditions, or where no physical failure
condition of the item is revealed. A shutdown is not to be considered a failure
unless there is some recorded maintenance activity
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Failure Definition

Failure mode:

The effect by which a failure is observed on the failed item.

Severity class:

The effect on equipment unit level, not with-standing the configuration
outside the equipment boundaries.

Critical failure:

Immediate and complete loss of function

Degraded failure:

Does not cease all function, but compromises that function

Incipient failure:

An imperfection in the state or condition of an item which has no
immediate effect on function.
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Handbook overview

* In-service reliability data from
offshore and onshore petroleum

installations

* Lastrelease in March 2015
 Data on 25 equipment classes

« Two volumes: Topside and Subsea

* A collaboration project:
Issued by OREDA JIP
Prepared by SINTEF/NTNU
Distributed by DNV GL
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6th Edition
Volume 1 - Topside Equipment
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http://www.dnv.no/
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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
3.2Vessels
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 Contrige
Population | Installations Apgregated time in service (10* hours) No of demands
4 2 Calendar time * Operational time | 480
0108 00792
o . . . Failure mode No of Failure rate (per 10® hours). Active rep. hrs Manhours
Failure mode distribution E failures [ Tower | Mean | Upper | SD | i | Mean | Max | Mean | Wax
Critical 19*) 1472 18612 261 64 42 80| 186.58 14 45 23 90
19t| 14486| 23862 351.32 6330 24000
Breakdown 1 004 CLT Je 47 1345 9.82 18 18 35 35
1t 006 1221 44 87 1657 1263
. . External leakage - Process En; 035 60 58 415 7909 5892 86 16° 1 16
medium [ 044 .27 .%| 10762 75.79
Re pa Ir tl mes Exiemnal leakage - Ukility 10 050 %546 412 12716 9820 16 45: 29 90
medium 10t 066| 11826 4N 59 15576 12632
Moize 1 054 993 2948 982 982 - - - -
gt 0rs 1299 o7 1263 1263
Spurious stop 1 004 ELT Je 4T 1345 982 80| &0 a0 8.0
- 9t 006 121 A4 /7 1657 1263
eee l Degraded l 1 261 11519 IS4 8| 12467 11784 55 15 86 0
121 447 14392 43700 15066 151.58
External leakage - Lkility i 750 BT 69 176.19 5526 6874 a7 15¢ 71 kI
medium rid 1304 8556 115 64 53 a3.42
Vibration i 037 4789 162.25 59 66 4910 66| &5 1 ik
st 054 59 66 19812 T254 6316
l Incipient 32| 10004 31091 61658 16223 31424 34 12 37 12
s2t| 15250 39556 73112 180.34( 404.M
Abnormal instrument reading 25" D80 24228 53920 15461 24550 29 1040 30 100
a5t #390| 30708 edd A5 17734 31579
Extemnal leakage - Ukility % 349 1965 4660 1389 1964 70 12 0 1
medium 2 452 253 59938 17 86 2526
Minar in-service problems 1t 054 9493 2948 982 982 100 10 10 1.0
1t 07 1299 3BT 1263 1263
Vibration 1* 0.04 967 36 AT 1345 982 50| & 100 100
9t 006 1221 44 47 1657 1263
Orther > 798 2936 61.73 1wm 2945 70 80 70 8.0
3t 1018 e 7928 2188 3789
Unknown 1* 0.04 967 3647 1345 982 - - - -
1t 0.06 1221 44 87 16.57 1263
Unkncwn 1t 004 LT I64T 1345 982 - - - -
[re— 9t 006 1221 44 87 1657 1263
lAII modes l 64*| 15890( 62035 133015 37209| 62849 6.6 45 10 90
— 64T| 23875 78619 158222| 42623 B0g42
Comments

I | { | I | | On demand probability for consequence dass: Critical and failure mode: Fail to start on demand = 0
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Data table: Maintainable item vs. failure mode

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

s

Actuating dewvice

Heam(

L ablng & unchon boxes

Lasmg

L ontrol unit

Loolens)

L oolng/ heatmg system

L ouping to amven unit

L ouping to amver

Liaonragm

Fitens)

Searnovar drve

Impeler

Instrument, thow

[aztmimant renses
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Data table: Failure mechanism vs. faillure mode

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

OTH FPDE PLU oER oD oI F UNK [ U5 viB oum
Bhockage! plugged - - 2ol 1 ] - - - 011 - o4
Brocsage A1 - - [V ¥ 011 - - - - 1.1y
Burst - - - - 011 - - - - 021
Cawitaton - - - - - - - - - 0.32
learance! aagnment Talure w1 w11 - - - - - - .2 1)
L ombmed causes - - - - - - - - - 023
Common mode Talure - - - - - - - - - 0.11
{ ontammation 0.11 043 0.11 0.11 - - - - - 080
L ontnol Talure 032 (1 %] - - - - - 043 - 3.2
Comosion 0.75 0.21 0.11 0ed | 053 0.11 0.11 - - 342
Lietonmaton 011 011 - - - - - - - (1]
Earth/esolation fauilt 021 - - 011 - - - - - Uas
thecincal Talure - gencra - - - [V &) - - w11 021 - U0
EROEI0n - - - 011 1.1/ - - - - 3.2
Extemal miusnce - genees - - - - 011 - - - - 0.11
Fatgue - - - - - - - - - 0.32
Faulty signalmascahon/zlarm - u.21 - - - - - U, 9o - 9.0y
[natrimeant talirs - nenses [ ¥ [IEE - - - - [ E [ ¥ [IEE Sodad
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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

Q Risk Based Inspections

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

e 7
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Why use OREDA data?

Widely recognized and used in the industry
Credibility of analyses and results
No real good alternatives

Specific reliability data will often be better, but rarely exist
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JIP organisation & OREDA IT development

First revision of
OREDA@Cloud

expected in early
2019'!

Contracted to an

OREDA JIP

IT developer:
SATODEV

-~

company

w ‘ .
Development of the
OREDA software

JIP Steering Committee
One contact persons per member

Two meetings per year

ENI, BP, PETROBRAS, GASSCO,
ENGIE, STATOIL and TOTAL

OREDA PM
Facilitating SC- and WG meetings

Monthly meetings with OREDA
chairman

DNV GL
(Contractor)

-

1t

TOTAL’s

OREDA chairman :
Representative

OREDA deputy BP’s
chairman Representative

" Downstream WG ‘ ‘

Subsea WG

2 meetings per year

Method WG ‘

2 meetings per year

WG = Work Group / PM = Project Manager / SC = Steering Committee

=
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www.oreda.com with OREDA shop

post@oredacom

BUREDA

Home Participants +  About History FAQ Shop n
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