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Key Learning Objectives

AThe importance of industry standard integration
with corporate information systems

AKey objectives for asset management

AWhy a o6reliability | angu
communicating operational experience

ACommon asset management issues
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Plant Maintenance Scope

Facility Life-Cycle Phases

Risk Management

Most Master Data

Most Transactional Data

Plan and
Design

Design
inherently safe
and reliable
processes

Risk Assess-
ments

Construction and
Commission

|| Plant Maintenance

Equipment capabilities data

Process and
eqpt design data

As-built

Operations, Maintenance, and Renewal / Revitalization
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1-2
yrs

- -

1-3 yrs

Q Optimize decision-making with accessible high-quality information
Q Manage risk with preventive maintenance, spare parts, procedures, and other safeguards

Optimize resources

VPrioritize activities based on loss potential

Dacommission
and Disposal

\4 Planning and scheduling

30-100 years

1-2 yrs

Typical Life Cycle
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»

Notto
Scale
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Key Objectives for Enterprise Asset
Management

AMaximize production output via increased
equipment availability

AMinimize health, safety, and environmental
iIncidents

AOptimize efficiency of resources
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How to Achieve Key Objectives

AMake data-driven decisions

I Optimize decision making with accessible and high-
guality information

AUse risk-based prioritization of programs and
work

T Maximize benefit-to-cost

AOptimize work execution with planning and
scheduling
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The Importance of Information

AWe require accurate and accessible information
to make sound decisions about the operation of
our facilities

I Better information means better decisions

I Better decisions mean more reliable and profitable
operation and fewer hazards

AThe key to better information is high quality data
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Information Challenges

AWe manage a Omountaind a

I Tens of thousands to millions of equipment items and
related process safety information

I Hundreds to thousands of transactions created and
processed daily

AData-driven decision-making is limited by time
available to gather information

AMany different people with diverse backgrounds
contributing to the data store

AData are stored disparately and in a manner that
does not facilitate analyses
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My Experiencee

N

AMany i mpl ementations are
I Some wuse of nAbest practiceso

A Implementation partner personnel typically:
I Have never worked in industry as reliability engineers

I Have never used EAM saolutions they developed in execution of
their day-to-day engineering responsibilities

I Are unfamiliar with industry standards
A Customer SMEs on new implementations typically:

I Have never used SAP in execution of their day-to-day engineering
responsibilities

I Do not fully understand SAP functionality and are unfamiliar with its
nuances (fypically gained by application”of functionality).

A IResult: disconnects and functionality gaps discovered after go-
ve

new
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My First Corporate Roll-out é Not
Atypical!

I Every location relglicated existing facility-specific
processes in SA

I SAP was not the single source of master data

I No consistency between locations in technical object
structuring

I Inconsistent and incomplete practices for failure coding;
personnel reverted to using long text

I No provisions made for capturing inspection data as
discrete values

I Poor work management practices resulting in improper
cost allocation

I No document management strategy
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Y innovation

“We explored international standards,
appraising many companies and
different approaches in search of

worldwide best practices”

Abdelkader Haouari, Expansion Start Up Manager (2 from left), the team ible for i
the maintenance management system to QG 2 Offshore, which includes (far left) Rick Bolte, Leader of EAM (Enterprise
Asset Management) Development; (right from back) Randy Delaune, SU (Start Up) Head of Maintenance Enginesring;
Abdel Kader Attou, Maintenance Division Manager; and Hassan Omary, Senior CMMS Engineer.

Focused on Implementing a first-rate CMMS
(based on the safety of personnel and physical
assets, environmental friendliness, as well as
criticality and reliability), the QG 2 team went
to task to develop a detalled list of assets using
advanced preventative, predictive, condition
monitoring techniques.

Working tirelessly for months, the group
researched and compiled information from
a number of sources, Including vendor
recommendations, experiential knowledge,
sclentific data through RCM (Reliability Centered
Malntenance) assessment, regulatory requirements,

hen It comes to implementing
' cutting edge solutions and
| practices, Qatargas continues
J ' tostrengthen its position as a
global leader.

A good example of this Is the launch of its
wiorld-class CMMS —a computerized maintenance
management system that greatly improves the
ability to manage the Integrity of all Qatargas 2
maintainable systems and equipment.

The project, which started last year, involved
researching best solutions to improve reliability and
minimize dowmtime.

22 p30123-2000 THE PIONEER

QATARGAS LAUNCHES WORLD-CLASS

hazop recommendations, SIL (Safety Integrity
Levels), and RAM (Reliability/Avallability/
Maintainabllity) studles.

“We explored International standards,
appralsing many companies and different
approaches In search of worldwide best
practices,” explains ESU Maintenance Division
Manager, Abdel Kader Attou. *We then packaged
all this information and developed a strategy to
maintain every system and plece of equipment in
the most efficient way possible.

The team first put the system to the test in the
second quarter of 2008 with the QG 2 offshore
facllities. The project was a huge success,
delivering a number of significant and valuable
features.

“We now have the ability to record equipment
fallure history from day one", reports Mr. Attou.
“This allows us to quickly establish lessons
leamed and implement the necessary changes to
Increase reliability."

Commending the team for its efforts, Expansion
Start Up Manager, Abdelkader Haouarl, says he
Is extremely pleased with the results of newly
Implemented CMMS and what it means for the
present and future of Qatargas. m

“When it comes to safety and
reliability of equipment and
systems, Qatargas continues
to lead the way and set the
standard with meaningful and

measurable results.”

A AThat

Customer Feedback:
QatarGas

A First of all, our asset register in SAP was equipment-

based and the functional location levels went down only
to the Unit Level. Below the Unit Level we had only
equipment and sub-equipment. The proper setup was to
have functional location hierarchy down to the equipment
level. So, instead of having 267 functional locations that
reflected the systems and units in our facility and nearly
60000 equipment, we ended up having more that 60000
functional locations. All Equipment were dismantled and
reinstalled in their new equipment level functional
locations. The asset Tag Numbers, which had been
associated with equipment, is now associated with
functional locations

A The second problem was that we did not have any failure

codes in the system. So, we needed to establish catalog
profiles, object types and failure codes using catalogs.

third problem was that
were mandatory to have for the reliability analysis. Data
like Malfunction Start/End Date and Time , Duration and
failure modes, etc.. , were all new things that we needed
tﬁ introduce to our culture and process in order to have
them.

Establishing the reliability culture in not an
easy job. It required time and effort and one thing above
al |, Management Supportéo
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Some Standard Definitions of Equipment

Marathon Downstream ExxonMobil

EQUIPMENT BOUNDARY 1. PUMP KPI TAXONOMY
Pump "
Inlet Sartlet

Ramots
Insturmants
Fuel or ———— Boundary wechanical —
Frectie Power (CEmat D e o
F 3 5% . .
H Fowar C‘odanl:ﬁ Lutrication

i Transmission | Systom )
S i I
- I
i
is I

Starting M P owrer i PUMP %_I — r —|
System Driver Transmissicn urIT — |
i '_E':dum ra

Bearings sl - //

Seals

Mechanical

Swmal 4 Packing S =y A—— i
Lubrication Drain |

Miscellansous

Controal &

M onitoring System

Ramote

Instrurmentation S |
P
er Figure 1 - Pump Equipment Class Boundary
Boundary See Sectien 3.3 fora list of components included or axcludad from the pump equprment class boundary.
1ISO 14224 Center for Chemical Process Safety
Fuel or
alectric power Inlet Outlat Equipment Boundary

| | POWER SUPPLY PROCESS IN

Starting
Syslem

Drhvar

Fump unit

TRANSHMISSION

|
R - N\
| i (| moroR H——
I i N
‘ Lu:;:s:::n Miscellamecus I
| | INCLUDED:
| I ! t I SEAL SYSTEM
L CONTROL LT
— =, i BASEPLATE
\\ '
Fower Reamote Coolant boundary
Instrumentation I

Figure A.6 — Boundary definition — Pumps
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Inconsistent Boundary Definitions Affect
Application of Published Failure Data

. i DATA ON SELECTED PROCESS SYSTEMS AND EQUIPMENT J
— —
------------ a7211 Equipment Deseription ROTATING EQUIPMENT- PUMPS
MOTOR DRIVEN-PRESSURE-CENTRIFUGAL
"""""""""""""""""" 'ING ] Process Severlty  NKNOWN

[
fo r | I I Oto r-d rIVe I l Agpregated time in service ( 10 hrs) No. of Demands
uuuuuuuuuu s 1
u I I I S Fallore mode Fallurcs(per 105hrs) | Fallures (per 10" demands)
Lower Meam | Upper | Lower Mean Upper
3 862.0

CCCCCCCCCCCCCC

43,
an n - b. Rupure
€. Spurious Start
I Motor included in R
e. Fails 1o Stop on Demand
DEGRADED

equipment boundary PrmoRraeeises | 1an | oo | sseeo

I Power transmission
(gearbox) included

I No mention of control
and monitoring
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Inconsistent Boundary Definitions Can

Compromise Data Quality

Sample equipment
subdivision for
pumps

A By definition, does
not include codes
that describe motor

A Users must be
aware of the
boundary, otherwise
data collection may
be compromised

Table A.21 — Equipment subdivision — Pumps

Equipment unit Pumps
Subunit Power Pump unit Control and Lubrication Miscellaneous
transmission monitoring system
Maintainable Gearbox/ Support Actuating device |Reservoir Purge air
ftems variable drive Casing Control unit Pump Cooling/heating system
Bearing Impeller Internal power | Motor Cyclone separator
Seals Shaft supply Filter Pulsation damper
Coupl?ng to dr?ver Radial bearing Monitoring Cooler Flange joints
(jrclnilthllng to driven Thrust bearing Sensors 2 Valves
Seals Valves Piping
Valves Wiring oi
Piping Piping Seals
Cylinder liner Seals
Piston
Diaphragm
@ Specify type of sensor, e.g. pressure, temperature, level, etc.
S
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Inconsistent Boundary Definitions Can
Compromise Data Quality

Sample equipment
subdivision for
electric motors

ISO 14224:2006(E)

Table A.15 — Equipment subdivision — Electric motors

Equipment unit

Electric motors

Subunit Electric motor Control and Lubrication Cooling system Miscellaneous
monitoring 2 system
Maintainable Stator Actuating device Reservoir Heat exchanger Hood
ftems Rotor Control unit Pump Filter
Excitation Internal power Motor Valves
Radial bearing supply Filter Piping
Thrust bearing Monitoring Cooler Pump
Sensors ? Valves Motor
Vél\./es Piping Fan
Wiring oil
Piping
Seals

b

@ Normally, there is no extra control system for motors. For motors of Ex(p) class (pressurized), the internal pressure is monitored.
Temperature can be monitored on large motors.

Specify type of sensor, e.g. pressure, temperature, level, etc.
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Other Data Quality Issues that Affect
Metrics

AWork executed on blanket orders

AUse of stockpiled spare parts instead of booking
materials to repair orders

AMultiple work orders/notifications for the same repair
ATiming of work orders/notifications

Alnconsistent practices for booking repair time against
work orders

Alnconsistent treatment/allocation of overhead costs
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Data Access Issues

AData stored in a non-structured manner
I Scanned Images
I Free-form text

ADisparate data
I Disparate stand-alone applications
I Suppliers data repositories
I Access databases and Excel spreadsheets
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Data Access Issues

AReasons for disparate data repositories

I Specialized functionality that will never be part of the
maintenance system, e.g. vibration spectra

I Configuration of the maintenance system makes it difficult
to input and/or extract discrete inspection data

I Unwillingness of personnel to turn-over data to the
maintenance system

Alssues

I Repositories are typically available only to the specific site
where they are maintained

I Merging data is much more difficult

,i‘R
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The Solution

AUse standard A..data col | e
associated terms and definitions that constitute a
orelit abi li ty | anguageoOeé

experienceo

ADevelop a hierarchical framework (taxonomy) for
equipment to make data readily accessible,
retrievable, and comparable between similar
technical objects and process applications

ACapture data in a manner that facilitates analyses
I Use discrete values versus scanned images and free text

ACockpit view: give users a single point of entry to all
iInformation

f or
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Some Reasons Why Standardization is
Important for Asset Management

AEngineering practice

I Solutions should follow recognized and generally accepted
good engineering practices AGAGEP§J

I Common terms and definitions are imperative to
communicate failure details

I Standard reliability data allows companies and
manufacturers to | earn from

ASolution
I Ensure capabllities of ERP systems are properly and fully
exploited by SAP customers

I Ensure that solutions implemented are tried and tested
methods proven by actual practice

I Streamline and reduce deployment costs
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Examples of Commonly-used Industry
Standards

AISO 14224: Petroleum, petrochemical and natural
gas industries 8 Collection and exchange of
reliability and maintenance data for equipment

A1SO 15926-2: Industrial automation systems and
Integration -- Integration of life-cycle data for process
plants including oil and gas production facilities --
Part 2. Data model

ANorsok Z-002-DP: Design Principles Coding System
AAPI RP 579: Fitness for Service
AAPI RP 580: Risk-based Inspection
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Globally Accepted Principles For
Standards Development (ANSI)

A Transparency: Essential information regarding standardization activities is
accessible to all interested parties

A Openness: Participation is open to all affected interests

A Imptarllrtiality: No one interest dominates the process or is favored over
another

A Effectiveness and Relevance: Standards are relevant and effectively
re5ﬁond to regulatory and market needs, as well as scientific and
technological developments

A Consensus: Decisions are reached through consensus among those
affected

A Performance Based; Standards are performance based (specifyi_n?
essential characteristics rather than detailed designs) where possible

A Coherence: The process encourages coherence to avoid overlapping and
conflicting standards

A Due Process: Standards development accords with due process so that all
views are considered and appeals are possible

SER ,

Q> MASTER DATA SCHOOL

© ' A BEGINNER’S BLUEPRINT FOR SUCCESS
O
CH OO



Standards versus Software Best
Practices

AStandards are consensus practices between all
materially-affected parties

ASAP Best Practices are valuable for configuring the
system

I Business process guidance is very high level and not
prescriptive in nature (common customer misperception)

AOther Software Best Practices

il ndividual entityos (partner.
partner-to-partner

I Generally no consensus process used in their
development
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http://help.sap.com/bp_chem603/BBLibrary/HTML/929_EN_US.htm

OREDA Example

Ul

Prepared by:

SINTEF

Published by the OREDA Participants:

BP Exploration Operating Company Ltd
‘CunocoPmIIlps Skandinavia AS
Eni S.p.A. Exploration & Production Division

ExxonMobil Production Company
Shell Global Solutions UK

Statoil ASA

Total SA.

DREDA 2009

Offshore
Reliability
Data

5th Edition

Volume 2 - Subsea Equipment

Volume 2 - Subsea Equipment 52

OREDA-2009

Master Control

Electrical Hydraulic

Chemical

Module

Subsea Control
Module(s)

Lines To Subsea Valve Actuators Sensors

—————— Boundary

Figure 7 - Control systems, boundary definition

Station Power unit Power Unit Injection Unit

Topside

= —_—

_________________ |

Subsea Static Dynamic

Umbilical Umbilical

= =

Subsea Distribution

Yolume 2 - Subsea Equipment

ABW
AIR
BRD
COM
ELP
ELU
ERO
FTC
FTF
FWR
ILP
ILU
INF
LCP
LOO
LOR
NON
0Cl
OTH
POW
SCI
SIG
SPO
STD
STK
TRF
UNK
VIB

List of Failure Modes

Abnormal Wear

Abnormal instrument reading
Breakdown
Combined/common cause
External leekage - process medium
External leakage - utility medium
Erratic output

Fail to close/lock

Fail to function on demand

Fail while running

Internal leakage - process medium
Intemal leakage - utility medium
Insulation failure

Loss of barrier

Low output

Loss of redundancy

No immediate effect

Open circuit

Other

Plugged/choked

Insufficient power

Short circuit

ControVsignal failure

Spurious operation

Structurel failure

Stuck

Transmission failurc

Unknown

Vibration
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OREDA Example

» " OREDA-2009 55 Volume 2 — Subsea Equipment
OREDA-2009 53 Volume 2 - Subsea Equipment —
Table 10 — Control System, Subdivision into Subunits and Components Taxonomy ac Item
2 51 Cortral syst
CONTROL SYSTEMS -
| Population Iastallations Calender time (10° hours)
Chemical | Electrical | Hydraulic Magtor Dynamic Static Sercors Subzea Subeea = ol
injection power power control umbilical | umbilical control distribut- £ = od T ool S v
unit unit unit station mocule lon Saverity classifailure mode C.? A .|°° Faiure rate (pes 10¢ hours) o ”‘(’ s
(lopside) | {topside) | (topside) | (topside) | [ module e lures Towec T il T T80T 7] "‘;‘;.“n"-'.
- 1 : — | Iz 2
Subunt | Subusit Subuni Subunit Bend | Hydr) Comb. Accumu- | Accumu- CHEMICAL INJECTION UNIT (TOPSIDE 22 0.00 047 181 067 - -
restrictor chemical | pressure letor - lator - Subwunit =s B 18 000/ 057] 218 0.8 =31 .
Buovarcy: | e and subsea suosea
| X g tompera- | S DYNAMIC UMBILICAL el 8 001 1564 6634 2555 851 4.0
device Fower | Chemical | ~——— ~ = —r— —~ T
‘ iy turs ey Degradey | 2 0.00] 222 3| 24
Hydr. signal sansor injechon pection 1 0.00 107
s n 1o counl S £
chemical line & coupling coupling 7 N R 1
ine Sheathl | Lo Fibar Fiber g 000] 7
it sensor Beyng T
J-tube armey o optic opt n.[ ! H"F‘ ¢
= Fluid leve! | coupler soupler 2y
sea Subsea [ ot P e cp t BT
Povier! umblical e Filtar Fiber -t 2T 000 213
i termina- | Hydro- " Ric Y
signal line ;’; IU':Q ol Hydraulic of'r_m ! : 2 T RRE
- coupling | M™P 3 Bond resirictor ) i 004 1.a7
Topeide Hoss Buoyancy device 9 001 174
" Jodul . !
umbkica | SE"S° E:?_I’]'ﬂ (Nexivle | |Hydraulic/chemical line 205 4 000 1.61
Stabiliz- termina- | Prossure :’__}‘; piping)} | o - y 4
ng & ton unit SBNSO! Hydrau | = -
guidance e Other c;uplhrl;".c 3
equip- TRE) . ks - proness madum 1
mant fsn:.;;tow l Fj’.'\e: Hydr,, | Pluggedichakad 2
[ g e [ :_\;p, | chemical Jltube seal 2
Dr::»'l\’;l Tempera- | “° jumper Powerisigral line 114 1)
[ et ture Power | Dagrajed 1
la'mina- L " 1 -
e Linit sensor | signal ransmission falure | ; E
e . coupler Sheath'ammour 13 498 |
| Valve = } 2
Tersion s Y Stablizing & guidance equipment | 2886 10.64) -
% RosiBon oRnod |Subsaa umbilical terminztion unit I 11 476) 1.5 - -
J OREIOA: Senscy [ .cu:n.rc» [ Tenslon & motioa compensation equipment [ 8 2888 1).64 - -
} umbifcal - | valve Toosida umbilizal ferminaton unit : 4 1 137 137
EF:‘I':; Subses Df‘:"“’«“?’ - 158 - = ’3,
PO slestronic " Excernal leckage - ulilty macium 1 1 20 157 131 2
meodule ‘ Other ! 97 0.25 0.36
Unknown 4 2 22.69 2195 22040 -
SV, Urknigw: FI 2260 21.95] 2040 2]
‘ check S . 22.69 2195 2040 5
| Valve, pana
| &
e Subsca
cabiing | Eraic outpul
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The OG&P St

andards Vision

AThe intent/purpose of ISO 14224/OREDA is to

develop a relia
companies int
just within com

nility language BETWEEN
ne oll and gas industry sector, not

nanies

I Facilitates merging and analysis of data
I OREDA (OFFshore REliability DAtabase) is the

platform

AEach company independently changing the
standard defeats this intent
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Key Learning Objectives

APrimary building blocks of a reliability data
infrastructure

AThe 1SO 14224-compliant equipment failure data
collection process in SAP

AUse of operating context to classify failure data
for reporting purposes
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Compliancy with Industry Standards

Al SO 15926, fdflndustrial autémati on
Integration of life-cycle data for process plants including oil and gas
production facilitiesbo

I Defines relationship between functional and physical objects

Al SO 14224, fAPetrol eum &nGbllectientandr a |
exchange of reliability and mai nt

I Defines equipment taxonomy and standard processes for collection,
merging, and analysis of reliability data

A Norsok Z-002-DP ( Nor wegi an Coding Systen
Coding Systemo

I Defines standard nomenclature for equipment
I Used to define functional location structural nodes
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ISO 14224 Objectives

AEnable the collection, exchange and analysis of
data based on common vi e
| anguageo)

AExchange RM data on a common format within a
company, between companies, within an
iIndustrial arena or in the public domain

Almprove equipment design/reliability via feedback
of data to equipment manufacturers

Almprove industrial profitability and safety

,i‘R
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Key Aspects of ISO 14224 Methodology

Taxonomy

A A systematic classification of items into generic groups based
on factors possibly common to several of the items (location,
use, equipment subdivision, etc.)

A Provides a master data infrastructure (framework) to:

I Uniquely assign characteristics as they apply to specific equipment
types and process applications

I Capture life cycle data associated with equipment; e.g. reason for
removal from service, duration out-of-service, primary component
failure, condition found condition left, and components replaced

I Store and classify data associated with equipment that makes the data
readily accessible, retrievable, and comparable between similar objects

CW: MASTER DATA SCHOOL
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Key Aspects of ISO 14224 Methodology

Standard processes for failure data collection
AEquipment class boundary definitions

AFailure and activity codes

ATime definitions

AConsequence severity assessment

AKPIls and benchmarking

\ MASTER DATA SCHOOL
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SAP Master Data

ATechnical Objects
I Functional locations
I Equipment
ACatalogs
AClass and characteristics
AMeasuring points/counters

ADocument information records
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Technical Objects

Purpose/Objectives

ARepresent an enterprisebd
logically, and consistently

ACatalog technical objects

ALogical structure for capturing master data for
Industrial assets

Alnfrastructure for reliability data collection,
merging, and analysis

AElectronic representation (data model) of reality

,i‘R
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Technical Objects Considerations

AShould be designed in accordance with
applicable industry and company standards

ADesign should be systematic and consistent for
uniformity across a broad industrial spectrum

I Flexible structures to accommodate both simple and
complex facilities

AShould be designed for ease of recordkeeping

,i‘R
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Functional Location Objects

Alntangible objects that describe process requirements
ARoll-up points for costs, reliability data, or any other data
A Structured hierarchically

AFunctional Area Location (FAL)
I Grouping location: no equipment installation

AFunctional Equipment Location (FEL)
I Equipment installation point
I Carries P&ID tag number

‘ MASTER DATA SCHOOL
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Equipment Objects

ATangible objects, most with serial numbers

ATypically begin as material masters
I Material + serial number = equipment

A Capabilities must meet or exceed requirements at FEL
Installation point

I FEL-to-primary equipment cardinality should be 1:1

AEvery equipment item should belong to a standard
equipment class

AEvery equipment class should have failure codes per
Industry standard 1SO 14224 or equivalent company
standard
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Functional Location and Equipment
Relationship

A Functional equipment location Tag P101 is an intangible object that defines process requirements
for a particular pumping service, e.g. pressure, temperature, flow, fluid type (Tag P101 in the
example below)

A Equipment items (serial numbers 1234 and 2345) define specific materialized objects that execute
process requirements

A Field equipment change-outs are captured in SAP via corresponding equipment
dismantle/installation transactions (on 5/8/2001 S/N 1234 was dismantled and S/N 2345 installed)

F 3
TAG P101 Pump 1234
functional_ materialised K]n] _ ) ; _
physical physical SPACE insltalled  removed installed removed
obhject object M A
FEL dulyT insta IedT Equipment TAG P101 | >
|
v A 4
installation
Pump P1234 installed as TAG Pump 1234 Pump 2345
P101 from 3/1/2000 to £/8/2001
BN /2000 5/812001 »TIME

The duty represented by TAG P101, and Pump 1234 are coincident for the period of the installation, i.e. the state S1 of Pump
1234 that is installed as TAG P101 is in fact also a state of TAG P101. TAG P101 consists of those states of the pumps that
are installed in this location.

ISO 15926-2 (Data Model) Industrial automation systems and integrationd Integration of life-cycle data for process plants including oil and gas production facilities, Figures E.9 and E.10.
SER 5
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Equipment Change-outs

I FEL is constant in a given service; equipment can move

i A change in operating context can skew reliability data when tracked by the equipment object

F 9 - -
Mild Service
3D L . : )
SPACE installed removed installed removed
. .5 A
TAG P202 >
S1
h L 4
Pump 1234 Pump 3456
»TINE
6/1/2001 9/1/2002
r N -
Harsh Service
3D L - '
SPACE installed removed installed removed
M F
TAG P101 >
S1
W L 4
Pump 1234 Pump 2345
Bi1/2000 5/8/2001 *TIME
SER o
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Coincident Individuals

Functional Location Structure: sStructure List

=X S5 B E5) |TZ]| | Levels above || Expand whoaole =+ [l Mat. classes | |[29

Functional loc. EG2B-23 Walid From
Cescription SAS COMPRESSIORN ARD RE-INJECTIOR
=~ o EG2B-23 545 COMPRESSION ANMD RE-INJECTION
=~ @ EGZE-23-01 MAIM EQUIPMENMT
= @ EG2E-23-01-1D DRIVER AND POWER TRANSMISSIOMN
~ [ EG2B-23DT001  FeL | TURBIME DRIWER, RESIDUE GAS COMPRESSOR
- GODOE32 Equipment  Gas Turbine |
[ & EG2E-23-01-1E ELECTRIGAL
> & EGZE-23-01-1H HEAT TRAMSFER
[ o EG2B-23-01-11 IMSTRUMEWTATION
~ o EGZE-23-01-1K 545 COMPRESSION, BLOWING AWD EXPAMSION
= [ EG2E-23KA001T  FeL | RESIDUE GAS COMPRESSOR
(3 GEHOEGES3 Equipment  Compressar |
[ & EG2E-232-01-1F PUMPING
[ @ EGZE-23-01-1R S
[ &P EGZE-23-02 Capabilities of installed materialized physical
> & EG2B-23-03 object (Equipment) must meet or exceed
[ o EG2B-23-04 requirements of functional physical object (FEL)
[ & EG2E-23-05 CAELES AWND JUNCTIOW BOXE
[ @ EG2E-23-06 FIRE AMD GAS DETECTORS

SER o

-€\9: MASTER DATA SCHOOL

d}no“w A BEGINNER’S BLUEPRINT FOR SUCCESS



s ER

z. MASTER DATA SCHOO L\ﬂ

& A BEGINNER'S BLUEPRINT FOR SUCCESS

<

CHO

Functional Location
Hierarchy

@ eventure



Functional Location Hierarchy
Design Guidance

AUse a standard process for generating tag
numbers (e.g. NORSOK Z-002-DP)

AUse the tagging standard to help define the
hierarchy

ADifferentiate tags at different facilities with a
prefix, e.g. XXYY-[tag no]

I Country code: XX
I Installation code: YY

AThe four-digit code is a logical choice for the
maintenance plant ID

,i‘R
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Functional Location Hierarchy
Design Guidance

AUse a multi-template design
I Template 1 = enterprise
I Template 2 = installation grouping levels (FAL)

I Template 3 = equipment (FEL) and sub-equipment
(SFEL)

AUse a dynamic structure with optional nodes to
accommodate different levels of complexity

I Use functional location categories to identify each
level

,i‘R
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FL Hierarchy Design
DP Standard

per NORSOK Z-002-

Coding system Z-DP-
Annex A Rev. 3. October 1
ANNEX A SYSTEM (NORMATIVE)

The following main system groups are used.

00-09 Reserved for systems that are specific to a particular plant
10-19 Drilling, well and subsea related systems

20-29 Main process systems

30-39 Export and byproduct handling

40-69 Process support and utility systems

70-79 Safety systems

80-89 Electrical

0000 Structural, civil, marine and architectural systems

Only defined systems are numbered. Others are vacant and may be defined for each project.

00-09 Reserved to svstems that are specific to a particular plant

10-19 Drilling, well and subsea related svstems

10 Drilling

11 Drilling process

12 Drilling well control

13 Riser and well topside

14 Drilling control and monitoring

15 Drilling drain

18 Well and riser subsea

19 Subsea installation - maintenance and work over

20-29 Main process systems

20 Separation and stabilisation

21 Cmde handling and metering

23 Gas compression and re-imjection
24 Gas treatment

25 Gas conditioning

27 Gas export and metering

ANNEX B FUNCTION AND TYPE CODES (NORMATIVE)
International standards are the primary identification principles to be used.

As a supplement for not defined fimction and type codes in international standards, as referenced
according to type and function m this appendix, codes as per the following shall be applied as
defined below.

The following function and type code classes are defined:

Bl Mam equpment

B2 Piping and Valves

B3 Electrical

B4 Instruments

B3 (Cables and Iinction boxes
B.6 Fire and Gas detection

Major function and tvpe codes

Architectural

Dnlling

Miscellaneous mechanical

Driver and power transmission

Electrical

Heating, boiling, fumaceing and flaring
Heating, ventilation and air conditioning (HVAC)
Heat transfer

Instrumentation

(as compression, blowing and expansion
Transferring and controlling

Material and product handling

el = B s s B o B e o B T = e =

—
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FL Hierarchy Design per NORSOK Z-002-
DP Standard

v Vessels and Columns-Pressurised X Miscellaneous Package Units

VA 5 at . ) .

VB CEE;;:Z; XA Oily Water Treatment Packages

Ve R esenerators XB Centnifuge Packages

VD Sefﬂing Drums, Knock-Out Drums and Flash Drums || XC Inert Gas Generator Packages

VE Columns/ Towers XD Fire Water Pump Packages

VE Reactors XE Potable Water Pump Packages

;g SD':mbbE”q MF Sewage/Waste Water Treatment Packages

v C.E?E:;;ij XG Catalyst Packages

VE Dryers XH Helicopter Fuel Packages

VL Receiver and Surge Drums, Expansion-Head Tanks XI Cooling Towers

VP Gas Holders XJ Vacuum Umts Packages

vaQ Spheres XM Main Power Generator Sets

:: % é‘m Taﬂl‘ﬁs _ XN Emergency Power Generator Sets
! xygen Units - 0T

v Hydrogen Units '_"-:P I.]JIL:IEJ:'E'I Packages

vV Inert Gas Uits XQ Chemical Treatment Packages

VW Condensate Control Drums XR I]JIUEI_ET Packages

VX Other Vessels and Columns XQ Chemical Treatment Packages

VZ Vessel-and Column Packages xR Chemical Injection Packages

W Wellhead Equipment -(Surface Completion) NT Compressors/Gasturbine Driver Sets

WA W Mas Tree XV Instrument Air Packages

WB Tybing Shear Ram XX Other Equpment Packages

wcC Tubing Shear Ram/X-Mas Tree-Extensions XY Nitrogen Generation Packages

WD Wellhead XZ Oxygen Generation Packages

SER o
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Sample Functional Location Structure

|

FAL & Node 2
EG2B
EG ALBA ONSHORE 2B
‘ | |
FAL- Node 3 FAL- Node 3
EG2B-4069 EG2B-2029
EG2B PROCESS SUPPORT AND UTILITY SYSTEMS EG2B MAIN PROCESS SYSTEMS
— —
FAL 6 Node 4: System FAL 6 Node 4: System
EG2B-41 EG2B-23
HEATING MEDIUM GAS COMPRESSION AND RE-INJECTION
H \ | |
FAL 8 Node 5 FAL 8 Node 5 FAL 8 Node 5
EG2B-41-01 EG2B-23-02 EG2B-23-01
MAIN EQUIPMENT PIPING AND VALVES MAIN EQ‘UI PVENT
!—1 I
FAL 6 Node 6 FAL 6 Node 6 FAL o ‘Node 6
EG2B-41-01-1P EG2B-23-01-1K EG2B-23-01-1D
PUMPS GAS COMPRESSION, BLOWMNG AND EXPANSION DRIVER AND POWER TRANSMISSION
s - ]
FEL & Node 9 FEL & Node 9 FEL 6Node 9
EG2B-41PAO01A EG2B-23KA001 EG2B-23DT001
HOT OIL CIRCULATION PUMP A RESIDUE GAS COMPRESSOR TURBINE DRIVER, RESIDUE GAS

COMPRESSOR

SER o
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Functional Location Structural Design
Based on NORSOK Z-002-DP

Node Description Source Type Schema  Template Template Details ~ M/O" Template ID
1| Country Customer FAL XK | RR06K0 Nt M| 1801
2 | Installation Customer XXX XXXCXXXX N2 M 1501
3 | System group NORSOK Z-002-DP, Annex A XXX YXXK-XXXX N2N3 0 1501
4 | System NORSOK Z-002-DP, Annex A XX XXX XXX | N2-N M 1502
5 | Type and function class NORSOK Z-002-DP, Annex B XX YXCXXXUXXXX XXX | N2NA-NG 0 1502
6 | Type and function level 1 CustomerNORSOK, Annex B XX KXOOGKK GG EXKHEKAXK | N2-NA-NG-NG 0 1502
T | Type and function level 2 CustomerNORSOK, Annex B XX XOOGKGEEEXRKKKK | N2NA-N-NG-NT 0 1502
8 | Product service NORSOK Z-002-DP, Annex G XX YXXXKXHEXX KKK | N2ZNA-ND-NE-NT-NG 0 1502
0 | Functional equipment location | NORSOK Z-002-DP, Section 6 FEL | «<=25char | XXXX]EQ NUMBER] (see details) | N2+[EQNUMBER] M 1503
B | SubFEL NORSOK Z-002-DP, Section 6 FEL | XX XXXX]EQ NUMBER] (see details) | N2+{EQNUMBER] 0 1503
0| FAL optional grouping level | Customer FEL | <=25char | Inserted befween levels 4 and 9 N2+[EQNUMBER] 0 1502

Level 9 details
30 | XXXXXXXXXXNOXXKXKX KKK KKKXXX General POC3
29 | XXXEXX00CC XXOOXXXXXXXX Electrical field not associated with tagged equipment version 1 POC4
30 | XXXX-X00000CC XXX XXXXXXX Electrical field not associated with tagged equipment version 2 POCH

Note 1: Mandatory versus aptional nodes

Sl
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Sample Functional location structural
design

Strind  [StructindText Edit mask

L5TET! (ndustry standard termplate 1: top level -

I[STOZ |Industry standard template 2:int. level LA A A A A A A A AR A i e
ISTOZ (Industry standard template 3:tag nomber (R - 0000 N
ISTEA  (Industry standard template 4 tag number - 00000 | 300K
ISTOS |(Industry standard template 5:tag number R - KU KRR
MOGQ1M  Maersk conversion termplate 1 A A A A R A A A A A R
MOBSM  Maersk conversion termplate 3 = O K
MOBD4AM  Maersk conwversion template 4 B0 - 0000 OO X
MOGOSM  Maersk conversion template 5 LSS SN S ARSI SN S NS SRS NSNS
MODEM  Maersk corwversion template 6 LSS SN S S SN VS S S S S S S
MOOFM  IMaersk conversion template ¥ B0 - 00 00000 OO X
MOGOEM  Maersk conversion template 8 JA A A A A A O
MO1GEM  Maersk conversion termplate 10 3030300 - 3000000000 20000000000
MO12M  |Maersk corversion template 12 = N O K
MO13M  Maersk conversion template 13 LU R .
MO14M  Maersk conversion template 14 3030300 = 30000000000 0000 0000000

SER o
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FEL Data Roll-up

Create PM Notification: Malfunction Report

FEL

Matification $000R00EA0AT | M2 | &

Status OSNO [Ejcrta

Order

’_m Detection Method
Reference object
Functional loc. E
Equipment A
Assernbly

Pump S/N 1234

Primary Equipment

P101 Pump

L

=

S5

5 & uv

P =

2L wvm

n —= ==

S 0 S5

-

q_)+.§ o o

= O O E =

L g = 3 O

=S Qo

S = O
S =
=
()

installation point

Data = costs, reliability
data, etc.

John Crane

Tandem Seal Sub-equipment

Data for seal only

*TIE

+—
H—o [
o
g o Y
= o
o O 3D
beE) P—t SPACE installed removed installed removed
o ©
) < TAG P101
L
= o
= =
Pump 1234| | Pump 2345
|
20

JIADUU 5/8/2001

SER 4
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FEL + Sub-FEL Data Roll-up

P101 Pump FEL

Primary Equy&

Create PM Notification: Malfunction Report

Nafffization %00008000001 2|
Status O8N0 ortd
Order

Detection Method

Reference object
Functional loc

Equiprnent
Asg 7 I

[=3] i

/

Pump S/N 1234

for pump S/N 1 4
only irrespective

P installation poin

/séFEl_

Data for pump over P101
lifetime (all SINS)

P101 Pump Seal

Data for all pu

mp seals installed in P101

lifetime (allyéchanical seal S/Ns)

/

Sub-FEL gives additional data
dissemination but requires data
maintenance overhead

John Crane
Tandem Seal

Sub-equipment

Data for pump seal
SIN only irrespective of
installation point

30

SPACE installed removed installed removed

TAG P101

Pump 1234| Pump 2345

|
20 *TIE

JIZDUU 5/8/2001

SER 4
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Asset register
(Functional Location structure)

1ISO 14224/15926 Coherent Taxonomy

/ i

Use/locatlon

1

Equlpment subdivision

Operating context used to merge and

analyze data; captured via Class and

Characteristics;

s Process-specific data assigned
to FEL

+« Serial number specific data
assigned to equipment

(1)

Industry

=

(2)
usiness category

3) \

TAG P11 Pump 1234

functional_ materialised

physical_ _physical_
objact abject

uur,'T .ns‘.alla-:lT
IS0 15926-2 |

Installation
(4)
FPlant/Unit
(5)
Section/System
| Functional Physical Dt:njan.::t =FEL (6) 2 &
=
| Materialized Physical Object = Eqpt Equlpment unit % S
- @
7) g
Catalog Code Groups ( 8
g P Subunit 2
— E
. 8) =.
Catalog Codes/Tech. Ob ( ; , =
S 5 Component/Maintainable ltem a
11)
(©) g
Material Master Number or Assemb
ly Part

installation

Pumg P1234 installed as TAG
P101 from 3172000 to SB2001

\Ji

/

1SO 14224:2006: Petroleum, petrochemical and natural gas industries -- Collection and exchange of reliability and maintenance data for equipment

SER ,
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-
1ISO 14224/15926 Integrated Taxonomy

Main
category Level Taxonomy hierarchy Definition
1 Industry Type of main industry
T 2 Business category Type of business or processing stream
g ié 3 Installation category Type of facility
§ Lg) 4 Plant/Unit category Type of plant/unit
_5 2 5 Section/System Main section/system of the plant
g ‘F’E Class of similar equipment units. Each equipment class
§ gl 6.1 Equipment Class contains comparable equipment units
) Equipment Unit functional
6.2 specification Equipment unit requirements and operating conditions
. 6.3 Equipment Unit Asset (S/N) | Equipment capabilities
o é 7 Subunit A subsystem necessary for the equipment unit to function
.§- é Component/ Maintainable The group of parts of the equipment unit that are
g % item commanly maintained (repaired/restored) as a whole
Part A material spare part or assembly

&
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Gas Turbine Equipment Class Boundary
Definition

ey

A Establishes consistency in |
definition of equipment units R — Htrsan

|

|

|

. : : ~ | |

I Faci | apgplasttee s A |, .. |
appleso data anal | | |

. . | Drive |

I Includes subunits and A1 | Combuston || o | |powertuine | Y|

g g ) —||- Compressor system HP Turbine (LP turbine) | \ |
maintainable items | - |

. . | L ) '

A SAP catalog functionality | preve— |
used for boundary definitions | |
| Starting Fireandgas || Lubdecation || Controland |

T Catalog prOflle = boundary I system protection system monitoring Exhaust | |Miscellaneous I

|

definition L }L _}_ : _}_ ! J{ _'ﬁ_ W['_
I Catalog group = subunit / ' . r

Power Coolant Power
I Catalog code = 5 — " Remote
maintainable oundary definition instrumentation
Item/component NOTE This boundary drawing shows a typical layout frequently used for mechanical drive or power generation.

However, gas turbines can be configured in different ways with regards to the layout of some subsystems. The
compressor and the turbine can be mechanically coupled, single-shaft GT. Other alternatives are when one or more parts
of the turbine are mechanically decoupled (multi-spool GT).

SER o
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Gas Turbine Equipment Subdivision

E-cpuii ppryeerwk Sas turkbirnes
narmik
Subaamik Startimng Sir imntake Coamibaasticom o N = = SO P oonesr=r turkins el sred
=ysternm =w=term H F twrksime e rnibearirecg
FAaimtzinakle Stamrting rrecboer i oo e Cormibusthor FRotor Foobor ChonErod wanit
iterrms
k= St=rt coavbrol Lawbi-icireg Fu=sl moz=sles Siator Stator Sensors =
—ipireg Filie=ers HEe=als Crocding sy st=rm Casirngm WIir=es
Filt=ri=] Ifake dos—t WS S st Fadial bhesrireg ArburaEting
- - clenricess
alvels) Inl=t wvarm=s Lrmti-surge walbes | Thinaesi bearing
P urmp{=] A blesdimg Seals h s na
syrshemn alves
Et=rt snaergy o Ehe=s
(=0 batb=ry. Arvb—icang walwe _ INnt=rnal ows=sr
= _ Fipang =
Crasirnog
Fadial bearireg = I=
Thina=%t bemrireg
S=als
Fipiram
L ubricatiom Fuel sy=sterm W St Stearm Fire amd g=s Fatelat_s-S-—Tat gv] Exhhaust Mi=cel-
Srsherr imjecticem = prctecticern alriree larrveowus
Heater o=l oo P urmp=]j Coarrbred it Searboos Diffuser Enclo=swars
Hlesarsoin=l apireg —ipireg == Searing Exihanest i
= urme= a e alves alees Seals il b= ahar —unge air
b == e Filb=ri=] SeeEnEaors Casang Commpensator | Flanogs joimnts
=11
Filt=r Furmp-{sisas m=aeals e : = ervhilateors
T ermrmmaeratur=s . ser W= T armbkof = v s tireg F=rm
iz b Filf=risu SEhoraage Emissicn W atsr—we=s=h
. Separaicrs i P sywst=rm
W
—ipireg == Hileno=r
- e |
il cooler roerfies 'Ib"l" |_—|5l:
il reeasursmment earing
o mleees
Sensors
T T—— Wlaste Freat
MECONWwETTy Lt
= Spp=cify iype of semsor. e gl pressurne, tempersbure, ewesl. ehc
= Dimiy rel=e=nt for gas uribines wvith MNO -ababsrmesnt comdrmd weith shesem or wwaber
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SAP Technical Objects versus Codes

AAssign a equipment number (FEL + Equipment) when
historical tracking by serial number is required

AAny equipment item should be a subset of an equipment
class
AAll equipment classes should have code sets for:
I Failure mode

I Equipment subdivision (subunits and maintainable
items/components

ANeed a logical end point for technical objects

I E.g. acylinder head would not have an equipment number; it is a
component

,i‘R
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Other Considerations for Technical
Objects

A Need consistent rules for when to install equipment
components in an FEL as primary equipment or as sub-
equipment

A Primary equipment: within the equipment boundary, but not an
iIntegral component

I If the main unit is removed and the component stays behind, the component
it primary equipment, E.g. Lube oil pump mounted on its own
foundation/base plate

A Sub-equipment: integral component of the main unit

I If the main unit is removed and the component comes with it, the
component it sub-equipment

I E.g. Shaft-driven lube oil pump

A Rules and guideline should be documented via a technical
object decision matrix

SER ,
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Decision Matrix for Technical Objects

Yes

Is the item
a component of a
larger package where the
complete package is

Create FEL and
equipment record for the
"Yes+| parent package. Install

5 the objec
an equipment class
as defined by ISO

Create equipment
record for the object
and install it as sub-

R

142247 outinely removed fo the package as primary i
y equipment in the FEL eqmmeent.

No
No !

When the
arent equipment uni
Is removed, Is the ltem
moved as part of th

Is discrete
tracking of history or
characteristics
required?

Is the item
a maintainable item o
an equipment class
boundary?

Is repair
histary important? Is
he object refurbished
on failure?

B End No Y a5

No

Yes ‘r'tlas
L No
Create an equipment class equipment class equip?;?:r:?rzskrg r}gr the
and corresponding class- itself not a physical entity. Vess| Create FEL | obi :
o | ) " ject. Install the object
c specific taxonomy but rather is composed of record only. as primary equipment in
(Use 1ISO 14224 as a subordinate object the FEL
model). classes? )
No
SER 5
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Asset register
(Functional Location structure)

1ISO 14224/15926 Coherent Taxonomy

/ i

Use/locatlon

1

Equlpment subdivision

Operating context used to merge and

analyze data; captured via Class and

Characteristics;

s Process-specific data assigned
to FEL

+« Serial number specific data
assigned to equipment

(1)

Industry

=

(2)
usiness category

3) \

TAG P11 Pump 1234

functional_ materialised

physical_ _physical_
objact abject

uur,'T .ns‘.alla-:lT
IS0 15926-2 |

Installation
(4)
FPlant/Unit
(5)
Section/System
| Functional Physical Dt:njan.::t =FEL (6) 2 &
=
| Materialized Physical Object = Eqpt Equlpment unit % S
- @
7) g
Catalog Code Groups ( 8
g P Subunit 2
— E
. 8) =.
Catalog Codes/Tech. Ob ( ; , =
S 5 Component/Maintainable ltem a
11)
(©) g
Material Master Number or Assemb
ly Part

installation

Pumg P1234 installed as TAG
P101 from 3172000 to SB2001

\Ji

/

1SO 14224:2006: Petroleum, petrochemical and natural gas industries -- Collection and exchange of reliability and maintenance data for equipment
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Technical Object Classification and
Characteristics

AStructure for capturing equipment master data
I Engineering design specifications/requirements
I Equipment capabilities

AVerification of equipment capabilities versus
functional requirements

AClassification of equipment for data analysis
purposes
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SAP Class Structure

ASame class ID but separate class types used for
corresponding FELs and equipment

AClass level legend:
1. Process equi pment APEO (arbitra

2. Corresponds to ISO 14224 equipment categories: DR T drilling,
RO T rotating, EL T electrical, etc.

3. Corresponds to ISO 14224 equipment classes, e.qg. PU T pumps,
EM 1 electric motors, GT T gas turbines, etc.

4. Corresponds to ISO 14224 equipment types, e.g. AD T aero
derivative gas turbines, IN T industrial gas turbines

,i‘R
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ISO Class Hierarchy with Characteristics

for Gas Turbine FEL Objects

Maintain Class Hierarchy Characteristic Mame |Char. description | Characteri Imparting]
FLEL Fuel type
] NUMBER_OF_SHAFTS MNurmber of shafts
AlIR_IMNLET_FILTRATION_TYFE Air inlet filtration type
Class PE MO¥_ABATEMENT Type of abaternent control
Class Type (aJ e Functional location BACIKIUP _STARTING_SYSTEM Backup stadting system
Change Number STARTIMNG_SYSTEM Starting system
valid From 11¢18/2009 OFERATING_FROFILE OperatingiUtilization profile
POWNER_OPERATIMNG Operating power
— TYFE_OF_DREMNEM_LIMNIT Type of driven unit
Q@I[H] I@I‘ﬁl |[>+ I = | |ﬁ| ||zl‘| |$I |u£g| ﬁl DRMEM_UMNIT_ID Functional Locatiaon
~ CIPE Process Equipment SPEED RPM or strokes per minute «# |PE_RO
[ PE_DR Process equipment - drilling POVWER_DESIGH Designirated power o |PE_RO
C1 PE_EL AR EI AU ess CHICIE ] SHAFT_ORIEMTATION Shaft orientation « | PE_RO
C PE_MA AR I AU E S T AT SHAFT_SEALING Shaft sealing type o | PE_RO
- S iE—:E i:zzgiz EEE:E:::E :EEQ:T;;M TRAMNSMISSION_TYPE Power transmission type o PE_RO
= FPE_RO_CE FProcess equipment - combustion engines COUPLING Coupling hipe L FE_RO
I L PE_RO_CO Frocess equipment - compressars INDUSTRY Indu_stry L FE
[ PE_RO_EG Frocess equipment - electric generatars EUEIMETE L VBT EUSINESS EEIEEAn v FlE
b FE_RO_EM Process equipment - electric motars INSTALLATION_CATEGORY Installation categary ¥ FE
- i T PLANT_UNIT_CATEGORY PlantUnit category « PE
[l PE_RO_GT_AD  Process eqpt- asroderivative gas turbs OPERATION_CATEGORY Dperation category v |FE
[ PE_RO_GT_IM  Process eqpt- industrial gas turhines MORMAL CPERATING_MODE Mormal operating mode w |FE
[= D FE_RO_PLI Process eguipment - pumps RELEVAMNT_STAMDARDS Relevant Standards and Regs o FE
Ll FE_RD_ST Frocess equiprment - steam turbines AMBIENT_COMDITIOMNS Ambient conditions o FE
£ FE_RO_TE FProcess equipment - turhoexpanders REDUMNDAMCY Mumber of redundant units o FPE
| FE_SC Frocess equipment - saftety and control |[|UTILIZATION_OF _CAPACITY Litilization of rated capacity ¥ FE
Ol PE_55 Process equipment - subsea production PID_MUMBER Process and Instr. Diagram ko, o PE
c FE_UT Frocess equipment - utilities LEGAZY D Legacy 1D o FE
Tl PE_WEC Process eqpt - well compl. {downhale) RISk Risk rating o PE
= FPE_WI Process equipment - well interwvention
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Equipment class specific data for gas

turbines (ISO 14224)

Name Description Unit or code list Priority

Type of driven unit Characteristics of the driven subsystem Generator drive, mechanical drive, High
auxiliaries, other

FPower — design SO power rating Kilowatt High

Fower — operating Specify the approximate power at which the | Kilowaitt Medium

unit has been operated for most of the
surveillance time.

Operating profile Utilization profile Base load, peak load, load-sharing High
backup, emergency/resenve

De-rating Specify If permanently de-rated or not Yes/Mo MMedium

Speed Design speed (power shaft) Revolutions per minute Medium

NMumber of shafts Specify number 1,2, 3 Medium

Starting system Specify main starting system Electric, hydraulic, pneumatic High

Backup starting system | Specify If relevant Electric, hydraulic, pneumatic Low

Fuel Fuel type =as, oil-light, oil-medium, oil-heawy, Medium
dual

MO, abatement Type of abatement control Steam, water, dry (e.g. dry low High
emission), none (e.g. single annular
combustor)

Alr inlet filtration type Type Free text Low
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Data Common to all Equipment Classes
(ISO 14224)

Data Data Taxonomic Business category (examples) Data Data Taxonomic Business category (examples)
category level Upstream | Midstream | Downstream Petro- category level 2 -
(E & P) (refining) chemical Upstream Midstream | Downstream c::;:?c-al
Equipment class 6 Pump Compressor Heat Heater (E&P) (refining)
(see Annex A) (*) exchanger X
Equipment Type = Centrifugal Centrifugal | Shell and tube Fired Industry 1 Petroleum Natural gas Petroleum Petrochemical
(see Annex A) (7) Business category (%) 2 E&P Midstream Refining Petrochemical
Equipment identification/ 6 P101-A c1001 c-21 H-1
Lg,:a?ion (e.g. tag number) Installation category 3 Oil/gas Pipeline Refinery Petrochemical
ok production
Equipment description [ Transfer Main Reactor Charge heater Ny Y X R
(homenclature) compressor effluent Installation code or name (*) 3 Delta Beta gas line Charhe Delta chemical
- | Uniaue equipment 6 12345XL 10101 Cxy123 909090 refinery
uipmen i b B
nbiteq! [/dentification number Use/ |Owner code or name 4 Smith Ltd. | JohnsenInc. | JPL Corp. ABC ASA
Manufacturer's name (*) 5 Johnson Wiley Smith Anderson Location -
Manufacturers model 5 Mark | cO. GTI Superteat A || aitributes Geographic location 3 UKCS Eurape Mich-west USA UK
designation Plant/Unit category (*) 4 Oillgas Compressor | Hydro-cracker Ethylene
Design data relevant for each [ Equipment- Equipment- Equipment- Equipment- platform station cracker
equipment class and specific specific specific specific
subunit/‘component as Plant/Unit code or name (*) 4 Alpha 1 CS3 HH2 EC1
applicable, e.g. capacity — - - - -
power, speed, pressure Section/System 5 Qil Compression Reaction Reaction
;‘?2;‘32%“2?'(;252?55 (se6 Annex A) () processing system
(
Annex A) Operation category 5 Remote Remote Manned Manned
Normal operating state/Mode [ Running [ Active standby | Intermittent Running control control
")
Initial equipment 6 2003.01.01 | 2003.01.01 2003.01.01 2003.01.01
commissioning date
Start date of current service 6 2003.02.01 | 2003.02.01 2003.02.01 2003.02.01
™)
Surveillance time, h 6 8950 8 000 5400 26 300
(calculated) ()
Operation | Operational time, h 6 3 460 100 5200 4950
(normal | (measured/calculated)
use) Number of demands during 6 340 2 MNLA. N.A.
the surveillance period as
applicable {includes both
operational and test
activation) (*)
Operating parameters as 5 Equipment- Equipment- Equipment- Equipment-
relevant for each equipment specific specific specific specific
class; e.g. ambient conditions,
operating power
(see Annex A)
Additional | Additional information in free [ Specify as Specify as Specify as Specify as
information | text as applicable needed needed needed needed
Source of data, e.g. P & 1D, 5 Specify as Specify as Specify as Specify as
data sheet, maintenance needed needed needed needed
system
a See definitions in Figure 3.
b The serial number is required for potential change-cut at the equipment level. The tag number identifies only the physical location
of equipment in the plant. If the equipment is replaced with, e.g. an overhauled unit, the tag number remains the same but the serial
number changes
(*) indicates the minimum data that is required to be collected
SER ,
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Grouping of Characteristics for FEL and

Equipment Objects

Division of characteristics bet ween coincident individuals

FEL

| Use/Location Data
and operating
context

11 Process

requirements (duty)

Functional location
characteristic grouping

Coincident

1 Matching of duty
ver sus equipment
capabilities

1 Equipment

capabilities must

satisfy process

f unctional

requirements

Equipment

M1 Attribute Data

f Capabilities of
physical asset

Equipment characterisitc
gr ouping

Yalues for Class PE_RO_GT_IM - Object EGZB-230T001

Walues for Class PE_RO_GT IR - Ohject GO000E3 2

m Coincident . UsellLoc

_ MEEEEI  atributes | Coincident

SER o
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Value Inheritance from Technical Object
Master Record to Characteristic

Display Equipment : General Data Display Equipment : Classification
| Class overview || mMeasuring pointsicounters |
GEEOGT Category il Machines

- o : Equipment GOOOG47 FPUMP, 2-1J8 ¥ 3, UMION, MOD. TDED, 11893%
Description PURMP, 2-1/8 ¥ 3, UNION, MOD. TDEO, 11893 P o o .
HASS =] uipment class
Status INST IMSW He afE
“alid From 11418/ 2009 Yalid To 1243179999 -
Assignments -
m Organization ; Stueturs , Wartanty | SetData | Class |Descripti0n |Sta... |S..Ilconlltm ||
PE_RO_PU_RE Process equipment - reciprocating pumps 1 | ¢* 10 D
General data =
Class PE_RO_PU_RE Frocess equipment - reciprocating pumps E|
Ohjecttype E3|a| [ [[«][x]
AutharizGroup Gl - | a U = Entry 1 g
Wieight o.oaa Sizefdimension
Inventary no. Start-up date || #alues for Class PE_RO_FU_RE - Object GONOE4T
B coreral [RRNENCE Coincident
Responsihilities
Flanning plant TIT0|  7TT0-EG ALBAPSC ONSHORE FACIL Characteristic Description|value []
Planner group MNT Maintenance _Relevant Standards and . AFIRF 574 %
Main Workcr MECH OM |/ [7770] *MEGHANIC, O&M (EC)" - API RP 580
|50 14224
Catalog profile FUOAAAT 06 Pumps - all -
mManufacturer of asset LInion Pumps
“JManufacturer model num _TOBO
Manufacturer data /
e —— —
Manufacturer Union Pumps Manufc ountry |
Model_number TODED Constryrimth ! N Values inherit directly from
ManufParto. .
_ | equipment master to [<]
ManufSerialto, o [=]
characteristic value
Reference data 'E B, Inconsistent I
Acquistnialue 0.0 Acguistion date
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Risk-rating for Equipment (FEL) via Class
and Characteristics Functionality

Display Functional Location: Classification ISO 14224 . d
: matrix accessed
| biect directly from characteristic via
Functional loc EGAB-20PADDTE 2y Id@h = =, %‘ St &5 o >‘< y . .
Em— ST E FE RN FUIRE Browse | Previous Mext Shide show | Zoom out Zoomin | Edit Print | Moveto Copyto Delete Propsrties DI R I'eC o rd (D M S fu n Ctl o n al Ity)
Class Type 003 Functional location 1ISQ 14224:2006(E)
Assignments >
‘ Class |Descnmmn |Sta |S
FPE_RO_FU_RE Process equipment - reciprocating pumps 1 u g i
Table C.1 — Failure-consequence classification
Ein ‘ Consequences Category
[eihdEN [H[== Entry [ Ak : :
Catastrophic Severe Moderate Minor
wal for CI PE_RO_PU_RE - Ohject EGAB-20PAD018 _ . N . -
W —— USZEDC Failure that results in | Severe imjury, iliness or | Minor injury, lliness or Less than minor injury,
death or system loss major system damage system damage illness or system damage
Characteristic Descnptlun|\/alue | r (e-g < USD 1000 'DUG} (EQ- < USD 250 GUD} (Eg < USD 50 UDD)
Relevant Standards and _APIRP 573 E
N LEIRD =50 = [l safety 1 % 1X Xl
IS0 14224 & = £
T P o s Bl — Loss oflives —_ S-t_arlous personnel |— \njugeslrtequ:nng ) — Imudr!esligot r[eqwréng
= - . imjury medical treatmen medical treatmen
rroeraing | 4001-PBA1161 — Vital safety-critical ury
isk ratin B ) -
2 i systems inoperable |— Potential for loss of [—  Limited effect en — Minor effect on safety
safety functions safety functions function
|walue Hierarchy far Char, Risk rating | Description Environmental 1 Wl X X
=[] Rigk rating T 5 . . Y
= [ gaF Safety Major poliution Significant pallution Some poliution No, or negligible. pollution
~ [ SAF_CAT Safety catasirophic
= [ BAF_CAT_001 Loss of lives Production Ll bl Xl XV
[E] SAF_CAT 001 _WH SC1: Very high likelihood . ! )
B []54F_caT o 8C1: High likelihood Extensive stopin Production stop above | Production stop below Production stop minor
[B [ sar_cAT 001 e ealiks nood production/operation acceptable limit @ acceptable limit 2
= SAF_CAT_001_L SC1: Low likelihood
SAF_CAT_001_MN SC1: Megl Likelihood i i
[ [ SAF_cAT_ooz ital safety-crit syst inoper Operatmnal v vin Xi xvi
'; S 22;7;?’5‘ Very high maintenance Maintenance cost Maintenance cost at or Low maintenance cost
b E3 SAF_MIN cost apave normal below normal
b [ 5&F_NEG Safety negligib . P a acceptable @
> ElEny Emvronment Consequence severity (CS) matched
~ [ PRD Production
= [ PRD_GCAT Production catastrophic 1 1 1 1 1
=~ @i PRD_CAT_001 Froduction loss = USETMM Wlth |Ike||h00d (L) to glve rISk |eve|s
[E] FPRO_CAT_001_wH FC1: Very high likelihood .- H B
B [ FRO_cAT ok I one or more CSL pairs possible
@ PRD_CAT 001_h PCA: Medium likelihood
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Materials Classification and Class Search

Change Service Investigation Order 87450536: Component Overview
|% Status || Display order |
Order 1503][87 450536 Meter failure
Meter failure
Svs.Status |GRTD MANG NMAT GREA
Ilterm |Comp0nent |Description |LT |Reqmt Sy |UM |IC |S..ISLDC|PIm |OpAc|Elatch |F'roc. Categary ||
an1a [=]
| |ooza =]
) EEEE = (E Y= |
" lonan Find Edit Goto “alue assignment Extras Enwironment  Systern FE
0B5E
| |oara = . . .
Josss Find Objects in Classes
ofale]e]
| |o1ma | Find in initial class | | Include subordinate classes | | Reselect| |:|
0118
e —
lo1an Initial Class
| |o14a Class MM |
0158 =
o160 Class Type I3EI1| =
KR[N ]
Gen. Data || Furch. I|E-
| I sBx (@ w010y | cdraixes [ins | | 2
SER 5
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Materials Classification and Class Search

Material Request

| Find Objects in Classes

Hﬂenu) |b [ Back || Exit || Cancel | | Syster | | Last class processed || Findin initial class || Include subardinate classes |

JI=T=10E]
Class Hierarch
> (001 hiht
) 001 Mb_Ch
v (2 001 MM_MR
@ 001 MM_MR_EM
001 M_MR

@ 001 MM_MR_TR
) 001 MM_PR

Short Text

Material Classification
Consumahbles

Maintenance and repair pars
MER Spares - Electric Motors

MER Spares - Transfarmers
Production resources and tools

Initial Class

Class MM _ME_FU
Class Type ool

Char.

[ Setfilter report program || Open search result |

MER Spares - Pumps
Material class

Characteristic Descripti... fvalue

]

Pump Type
_Material Category
material Description
Manufacturer
Manufacturer Part Humber

— II:U’ Pump Type

“alue Hierarchy for Char. Pump Type

Diescription

- SJPump Type
* o

Centrifugal Fump
Centrifugal Fump, Over-hung

09 ch_cH Centrifugal Purmp, Center-hung
* & PD Faositive Displacement Fump

0O T PO_GR PD Purnp, Gear Twpe

4 I” Po_BE PD Purnp, Bellows Type

O C Po_DP PD Purnp, Diaphragm Type
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Materials Classification and Class Search

Material Request

| Find Objects in Classes
I| menu) |} [ Back || Exit |[ Cancel | [ System ] | [ Lastclass processed || Find in initial class |[ Include subordinate classes || Reselect || Setfilter report program || Open search result |

[&] Initial Class

Class Hierarchy Short Text
-~ () 001 MM Material Classification S,
@ 001 MM_CM Cansumables m
~ (2 001 MM_MR

Maintenance and repair parts

@ 001 MM_MR_EM &R Spares - Electric Motors Characteristic Descripti... f\falue IT |
001 MM_MRE_PL Fump Type Centrifugal Pump, Over-hung -
@& 001 MM_MR_TR M&ER Spares - Transformers Material Categaory BoltsiFasteners

@ 001 MM_PR Froductian resources and tools Material Description * 2
fanufacturer

anufacturer Part Mumhbel

v|EE)a|7 |60 Fel[B]alEal|z] a5 @] <] rE @] 10 s |

Object |Object Category |Pump Type |Materia| Category |Materia| Description

MH-236A Mat Centrifugal Purmp, Over-hung BoltsfF asteners Cap Screw - Bearing Clamp Ring
_MH—S?D hat Centrifugal Purmp, Over-hung BoltsfF asteners Bolt-Adapter-to-Case
_MH—S?UEI hat Centrifugal Purmp, Over-hung BoltsfF asteners Balt-Frame-to-Adapter
_MH—STUC hat Centrifugal Purmp, Over-hung BoltsfF asteners Clamp Balt - Bearing Housing
_MH—STUD hat Centrifugal Purmp, Over-hung BoltsfF asteners Jack Bolt- Bearing Housing
_MH—S?DF hat Centrifugal Purmp, Over-hung BoltsfF asteners Balt- Fram Footta Frame
_MH—STUH hat Centrifugal Purmp, Over-hung BoltsfF asteners Stud - Stufiing Box Cover-to-A
_MH—S?UY hat Centrifugal Purmp, Over-hung BoltsfF asteners Baolt-Cap Casing to Support
_MH—3T1 C mat Centrifugal Purmp, Over-hung BoltsfF asteners Cap Screvy - End Cover to Beari
:MH—BBE hat Centrifugal Purmp, Over-hung BoltsfF asteners Bearing Lockwasher
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Malfunction Reports: SAP
Compliance with ISO 14224
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Malfunction Report as Subset of the
Complete Order Process

1. Equipment
malf unction

2. Use functional

>

12. Execut e work

5. Order released
from notification
IW22/1W28

6. Order planning
W32

'

'

13. Ad-hoc parts
requirements
MBI1A

8. Dependency
checks
(1W32)

<_

7. Assignment of
work clearance
requirements

location 3. Generate 4. Notification
structural display [ Malf unction approval and
to select Report release
equipment | W24 | W28
[HO1
1 10. Schedule
papers and Re—I o 9. Release order
attachments . I W32/1W38
| W37N
14. Work
confirmations and .
Complete [ 1?6;?:,[?'0%&' 16. Settlement
Malf unction | VFi/32 K088 (Batch)
Report
W41 1 W42

Order (1W32
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SAP Notifications and Orders

ANotifications are used to capture history
I Three step process for malfunction reports (M2
notification)

AReporting a problem (simplifie
variantoo

A Post-repair synopsis of findings, actions, and follow-up
A Consequence assessment and validation of data

AOrders are used to capture costs and resources

I Material posting transactions are invaluable in
tracking component replacements
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ISO 14224 Failure Coding and
Consequence Severity Rating

] ) Classification
Main categorylLevel | Taxonomy hierarchy of failure data
s 1 Industry A
= 2 Business category
S 3 Installation category
§ 4 Plant/Unit category | \
S 5 Section/System 4
D - Y I _ Method of
@ 6.1 Equ!pment C a}ss > At tEm
Equipment Unit
6.2 functional spec. Yy, » | Failure mode
= o Equipment Unit Asss
< S 6.3 (S/N) _ Failure
g_ S 7 Subunit mechanism
e =)
e 2 Component/
W & 8 Maintainable item | » | Rootcause
9 Part - Primary
ISO 14224:2006(E) > Corr?Ctlve com ponent failure
activity
T s e o | b, Ll
e i )IJ B l»g.'USE:’\CICOUC'J: (eg. U.‘iZQDDUO'\ |?‘g‘.\:‘:55500w . I I
- EZ;};}.MQ. — \mwlesrv?qul'ln‘_:\‘ — l:uneﬂnmr:]::‘ljng Consequence
' inoperable — - R ) ‘
C severity rating
Operational xvi . »QBR O
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Recommended data for equipment failure
reporting (ISO 14224, Table 6)
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